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the  Navy 

'^Ktstmction  and  Repair,  annual  report  of  the  Bureau  of 

repair,  &c  ,  of  certain  works  on  rivers  and  harbors, 
message  of  the  President  vetoing  the  bill  making 

appropriations  for  the 

tecsolar  conrts  in  China,  causes  before  the  United  States 

officers  and  diplomatic  and  consular  fees 

service,  list  of  promotions,  &c.,  in  the 

Contagious  and  in  feet  ions  diseases,  introduction  of,  into  the  United 

States 

C^Hitingent  eqnipm«*nt  and  recruiting  for  the  Navy,  appropriation 

for  the 

fund  of  State  Department,  disbursements  from  the.. . 
expenses  of  the  Treasury  Department,  statement  of  the 

expenses  of  the  War  Department 

expenses  of  the  War  Department  building,  additional 

appropriation  for 

fund  of  the  Interior  Department,  statement  of  dis- 
bursements from  the 

fund  of  the  military  establishment,  expenditures  from 

the 

fund  of  the  Navy  Department 

.'«iitractoFS,  allowances  maoe  to,  and  curtailments  effected  in  the 
mail  service,  and  pay  of  contractors  for  the  year  ending  June 

3U,   li^l 

>!oling  the  Executive  Mansion  during  the  illness  of  President 
Gtffield,  report  of  naval  officers  upon 

uOst  of  pensions  for  Mexican  and  certain  Indian  wars 

^cKirt  of  Claims,  suits  in  the,  under  the  act  of  June  16,  IH'^O 

?n»k.  Brig.  Gen.  George,  annual  report  of  (vol.  1) 

^^rrency,  annual  report  of  the  Comptroller  of 

^artailments  in  the  mail  service  and  pay  of  contractors  etlected 
daring  the  year  ending  June  30,  1881 

^oDis,  abstract  of  fees  of  officers  of 

annnal  report  of  the  Commissioner  of 

daties  refunde<l,  statement  of 

D. 

ikota.  annnal  report  of  the  governor  of  (vol.  2) 

am  on  Fox  J^nd  Wisconsin  Rivers 
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ctsious  of  the  F'wnt  Comptroller  of  the  Treasury,  1881-82 

ficiencies  in  appropriations  for  the  Army 

ficiencv  in  the  appropriation  for  payment  of  pensions 

eHtiniateH  for  year  ending  June  30,  1882 
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Subject. 


Department  of  Agriculture,  annual  report  of  the  Commissioner  of 

^  the 

of  State,  names  of  persons  employed  in  the 

Departments,  executive,  the  annual  reports  of  the 

Depredation  claims,  list  of  Indian 

Des  Moines  Rapids  Canal,  dry-dock  at 

Destitution  from  overflow  of  Mississippi  River 

Diplomatic  and  consularfees 

Director  of  the  Geological  Survey,  annual  report  of  the  (vol.3)... 

Mint,  annual  report  of  the 

Report  of  the,  upon  the  production  of  pre- 
cious metals 

Disbursements  of  contingent  fund  of  Stat«  Department 

nuule  from  the  a])propriations  for  the  Indian  De- 
partment for  the  year  ending  June  30,  1881 

District  attorneys,  marshals,  and  circuit  court  commissioners, 

compensation  of. 

District  of  Columbia,  annual  report  of  the  board  of  health  of  the. 

list  of  claims  of  certain  workingmen  of  the. . 
District  of  Columbia,  annual  report  of  the  Commissioners  of  the, 
embiacing  reports  of — 

The  Commissioners 

Assessor - 

Attorney 

Auditor 

Board  of  Trustees  of  Public  Schools 

Central  Free  l^ispensary 

Children's  Hospital 

Collector  of  Taxes 

Columbia  Hospital  for  Women  and  Lying-in  Asylum 

Commissioner  and  Intcndant  of  Washington  Asylum 

Committee  on  the  Poor  Fund 

Coroner 

Engineer  Department 

Engineer  in  charge  of  Washington  Aqueduct,  &c... 

Fire  Commissioners 

Government  Hospital  for  the  Insane 

Health  Officer 

Industrial  Home  School 

Inspector  of  Buildings 

Major  of  Police 

Police  Court 

Sealer  of  Wciglits  and  Meiisures 

Secretary  to  the  Commissioners 

SujKjrintendent  of  Property 

Ti*ea8urerof  the  United  States  and /y-oj^*o  commissioner 

of  the  sinking  fund 

Trustees  of  the  Reform  School 

Drawback  by  intenial-revenue  tax  on  stills  and  worms  exported 

to  foHMgn  countries 

Dry-dock  at  Des  Moiues  Rapiils  Canal 

Dubuque,  Iowa,  ice-harV)or  at 

Duck  Valley,  Nevada,  payment  of  certain  settlers  for  improve- 
ments of  Indian  lands  in 

Duties  levied  and  collected  on  imported  merchandise  entered  for 

home  cousumption 

refunded,  statement  of  customs 

E. 

Earuings  of  the  Pacific  railroads,  annual 

Earthquake  at  Scio,  Aju'il  3,  18^«1,  report  njion  the 

Eastern  Cherokee  Indians  of  North  Carolina,  lands  and  funds  of 

the 

Education  in  Alaska 

the  Army,  report  on  (vol.  1) 
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Subject. 


Vol.  I   No.    1  Part. 


Errors  in  Signal  Service  report  

Emb&nkmeiit  wall  at  Fraiikford  Arseual,  Peuiisylvaiiia.  construc- 
tion of 


23  ;     197 


19 
20 


Encroachment  iii>on  the  harbor  of  Chicago,  III ' 

EnpDeers,  annual  peport  of  the  Chief  of  (in  3  parts) 3»4,5 

EDikrpemeni  of  thePawuee  ludiau  Reservation \  23 

Enlisted  men  in  the  Army,  clothing  accounts  of 19 

naval  service,  increasing  the  number  of |  20 

Estimates  of  appropriations  required  for  the  year  ending  June  I 

30,  1883 1  16  I 

payments  of  ^>enHious  for  the  next  twenty-five  years. ,  19  i 

Eqaipment  ami  Recruiting,  re])()rt  of  the  Bureau  of 8  ' 

EviDi!.  Charles,  claim  of,  again.st  the  Osage  Indian  Nation. 19 

Executive  departments,  annual  reports  of  the 1-12  ] 

estimates  of  appropriations  required  by 

the,  for  the  year  euding  June  30,  lS8:i.  16 

Executive  Mansion,  report  of  naval  officers  upon  cooling  the,  dur-  ;  ' 

iog  the  illneiM  of  Pre«<ident  Garfield.. 8 

EsbauMteil  appropriations,  claims  allowed  under  balances  of i  19 

Expenditure*  in  the  Boston  navy-yard     ]  22 

of  the  National  Board  of  Health i  18 

for  the  Signal  Service |  22  | 

errors  in  the  report  of i  23  | 

receipt*  and,  for  the  year  ending  June  30,  1875 20 

receipt*  and,  for  the  j-ear  ending  June  30,  1876 21  ; 

receipts  and,  for  the  year  ending  June  30,  1877 i  21 

I  ^    13  i 
Expenses  of  the  Tenth  Census <    ,q 

lite  Commission 20  i 

Ex]iortatiou  of  pork  from  the  United  States '      23  | 

Fees  collect^il  bv  consuls  from  American  vessels 

diplomatic  and  consular 

of  officers  of  customs,  abstract  of 

Fifth  Auditor  of  the  Treasury,  annual  report  of  the j 

Hcance,  statintiral  abstract  of 

Finances,  annual  report  of  the  Secretary  of  the  Treasury  on  the  | 

condition  of  the 

First  Aasistant  Postmaster-General,  annual  report  of  the 

First  Auditor  of  the  Treasury,  annual  report  of  the I 

First  Comptroller  of  the  Treasury,  annual  report  of  the 

decisions  of  the,  for  1881-82. .. 
statement  of  accounts  rendered  \ 
to  and  settled   by   the,  for 
the    year  ending  June   30,  ' 

IH81 

Fisheries  Kxbibition,  International,  to  beheld  in  London  in  1883. i 

Florida,  In<lian  war  claim  of ' 

Foreign  rt^la'ions  of  the  United  States,  papers  relating  to  the , 

Fort  Dod^e  military  reservation  in  Kansas,  disposal  of 

Leavenworth,  Kansas,  completion  of  the  barracks  at 

Kansas,  quarters  for  troops  at ! 

Military  Prison,  report  on  (vol.  1) i 

Lewis,  Cvolorado,  completion  of  the  military  post  at 

Ma^innis,  Montana,  completion  of 

McKiiin«*y,  Wyoming,  completion  of  the  jmst  at , 

Ripley,  Minnesota,  establishment  of  Indian  training-school  at 

Seidell,  New  Mexico,  military  post  at 

Tlioniburg,  Utah,  construction  of  the  |)08t  of 

Forts  Dodge  and  Wallace  military  reservation  in  Kansas,  sub- 
division of 

Fourth  Anditor  of  the  Treasury,  annual  re})ort  of  the i 

Fox  anil  Wisconsin  Kivers,  dam  on  the | 
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Subject. 


Vol. 


No.    \  Part. 


Frankford  Arsenal,  Pennsylvania,  construction  of  an  embank- 
ment wall  at 19 

Freedmen's  Hospital  and  Asylum,  annual  report  of  the  (vol.  2).. .  10 

Frencb  Government,  restrictions  imjtosed  by,  upon  pork  exported 

from  the  IJnited  States 23 

Funds  of  the  Miami  Indians  in  Kansas '  19 

Ottawa  and  Chippewa  Indians 19 

Garreanx,  Pierre,  claim  of i  22 

Gas  and  meters,  annual  report  of  the  United  States  inspector  of  ] 

(vol.2) '  10 

General  Laud  Office,  annual  report  of  the  Commissioner  of  the 

(vol.  1) i  9 

clerical  force  of  the 19 

Geological  Survev,  annual  rei)ort  of  the  Director  of  the  (vol.  3). ..  11 

ofAlaska 23 

Georgetown,  D.  C,  bridge  over  the  Pnt<»mac  River  at 22 

Getty,  Col.  George  W.,  annual  report  of  (vol.  1) 2 

Gibson,  A.  M.,  special  Uuited  States  attorney,  report  on  the  star-  , 

route  service  by 8 

Governor  of  Arizona,  annual  report  of  the  (vol.  2) i  10 

Dakota,  annual  report  of  the  (vol.  2) '. 10 

Idaho,  annual  report  of  the  (vol.  2) 10 

Montana,  annual  rej^ort  of  the  (vol.  2) 10 

New  Mexico,  annual  report  of  the  (vol.  2) 10 

Wyoming,  annual  report  of  the  ( vol.  2) ,  10 

Government  directors  of  the  Union  Pacific  Railroad,  annual  re-  I 

part  of  the  (vol.  2) i  10 

Hospital  fur  the  Insane,  annual  report  of  the  board 

of  visitors  of  the  ( vol.  2) . . !  10 
deficiency  appropriation  for ' 

the 22 

transportation  on  certain  railroads,  payment  for ■  22 

Great  Britain,  importation  of  American  neat  cattle  into 22 

H. 

i 

Hall's  Second  Arctic  Expedition,  reprint  of 22 

Hancock,  Maj.  Gen.  W.  S.,  annual  report  of  (vol.  1) 2 

Harbor  of  Chicago,  lights  in  the 19 

at  New  Buffalo,  Michigan,  condition  of  the 20 

Petersburg,  Va.,  improvements  of  the 19 

of  refuge  at  Ludington,  Mich 22 

Harper's  Ferry,  Va.,  sale  of  certain  real  estate  at 19 

Home  consumption  and  imposts,  report  of  the  Chief  of  Bureau 

of  Statistics,  concerning 17 

Hospital  and  Asylum  for  Freedmeu,  annual  report  of  the  (vol.  2).  10 

Hot  Springs  Re8«^rvation  in  Arkansas,  improvement  of 19 

Howard,  Brig.  Gen.  O.  O.,  annual  report  of  (vol.  1) 2 

Hunt,  Brevet  Brigadier-General,  annual  report  of  (vol.  1) 2 

I. 

Ice-harbor  at  Dubuque,  Iowa 19 

Idaho,  annual  report  of  the  governor  of  (vol.  2) 10 

Immigration,  statistical  abstract  of 22 

Importation  of  American  neat  cattle  into  Great  Britain 22 

Imported    merchandise   entered    for  home  consumption   in   the 

United  States,  with  rates  of  duty,  amount  collected,  &c 17 

Increase  of  the  clerical  force  iu  the  Pension  Office 21 

Second     Comptroller's     and 

Third  Auditor's  oftices 22 

War  Department 22 

Increasing  the  number  of  enlisted  men  in  the  naval  service 20 
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XI 


Subject. 


Vol.  I  No.   I  Part. 


Indian  Affairs,  Assistant  ComiuiHsioner  of. 

ComiuisHioner  of,  annual  rejwrt  of  the  (vol.  2) 

salary  of  Couiniissioner  of 

Agencies,  Mescalero  and  Jicarilla,  couBoliclation  of  the 

Commissioners,  thirteenth  annual  report  of  the  Board  of.. 

country,  personal  assaults  in  the 

Department,  disbursements  made  from  the  appropriations 

for  the,  for  the  year  ending  June  30, 1881 

depre<lation  claims,  list  of 

insiiectors  and  ludian  agents,  term  of  office  of 

lands  in  Duck  Valle3%  Nevada,  payment  of  settlers  for  im- 

proveuieuts  on 

lands  in  Kansas,  accounts  for  advertising  the  sale  of 

lands,  price  of  Osage 

lands,  prevention  of  trespass  ou 

reservation  in  Arizona,  coal  lauds  upon  the  San  Carlos 

California,  settlers  on  the  Round  Valley 

Indian  Territory,  enlargement  of  the  Paw-  i 

nee •. 

Nebraska,  right  of  way  for  railroad  through  ' 

Otoe  and  Missouria j 

New  Mexico,  improvements  in  the  Jicarilla  j 

Apache 

oQtbreak.  alleged  connection  of  certain    Mormons  with  j 

Piute  and  Navajo 

reservations,  sale  of  dead  and  damaged  timber  on ' 

supplies,  increase  in  the  appropriation  for  the  transporta- 
tion of 

training-school  at  Fort  Ripley,  Minnesota,  establishment 

of 

tribes,  statement  of  liabilities  to 

war  claim  of  Florida 

IndianR,  Cherokee,  claim  of,  for  lands  ceded  to  the  United  States 

in  the  Indian  country 

disposal  of  certain  funds  of  the  Ottawa  and  Chippewa.. 

interest  due  Osage 

in  Kansas,  funds  of  the  Miami 

number  of,  at  each  agency 

in  North  Carolina,  lands  aud  funds  of  Eastern  Cherokee. 

claim  of  Charles  E wing  against  the  Osage .' 

removal  of  certain  Eastern  Cherokee 

sale  of  annuity  goods  by 

Seneca  Nation  of  New  York .,^ 

Shoshone  and  Bannock,  agreement  with  the 

Western  Miami,  at  Quapaw  Agency 

Informers,  awards  to,  for  year  ending  «jiiue  30, 1881 

Insane,  Goveramont  Hospital  for  the,  annual  report  of  the  board 

of  visitors  of  the  (vol.  2) . 
deficiency  appropriation  for 

the 

Inspector  of  gas-metcra,  annual  report  of  the  United  States  (vol. 

•2) - 

Inspector- General  of  the  Army,  annual  report  of  the  (vol.  1) 

Inspections  by  Light-House  Board  and  Bureau  of  Revenue  Ma- 
rine, reports  of 

Interior  Department,  detailed  statement  of  disbursements  from 

the  contingent  fund  of  the 

law  clerks  in  the  office  of  the  Assistant 

Attorney-General  of  the 

building,  roof  of  the 

Interior  Secretary  of  the,  annual  report  of,  in  4  volumes,  embrac- 
'ing  reports  of— 

The  Secretary  (vol.1) 

Architect  of  the  United  States  Capitol  (vol.  2) 

Arizona,  governor  of  (vol.  2) 
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Subject. 
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Interior,  Secretary  of  the,  annual  report  of,  in  4  volumes,  embrac- 
ing reports  of— 
Board  of  visitors  of  United  States  Hospital  for  the  Insane 

(vol.2) 

Columbia  Institute  for  the  Deaf  and  Dumb  (vol.  2) 

Commissioner  of  Education  (vol.  4) 

Commissioner  of  the  General  Land  Office  (vol  1) 

Commissioner  of  Indian  Affairs  (vol.  2) 

Commissioner  of  Pensions  (vol.  2) 

Commissioner  of  Railroa<ls  (vol.  2) 

Dakota,  governor  of  ( vol.  2) 

Director  of  the  Geological  Survey  (vol.  ^) 

Freedmen's  Hospital  and  Asylum  (vol.  2) 

Idaho,  governor  of  (vol.  2) 

Inspector  of  gas  and  meters  (vol.  2) 


Montana,  governor  of  (vol.  2).. 

New  Mexico,  governor  of  (vol.  2) 

Superintendent  of  the  Census  ( vol.  2) 

Superintendent  of  Yellowstone  National  Park  (vol.  2) 

Union  Pacific  Railway  Company,  government  directors  of 

the  (vol.  2) 

Wyoming,  governor  of  ( vol.  2)  

Letters  from,  relating  to : 

Alaska,  establisment  of  schools  in 

extension  of  the  geological  survey  of 

Annuity  goods,  sale  of,  by  Indians 

Arapahoe  and  Cheyenne  Indians,  confirmation  of  certain 

laud  to  the 

Arizona,  lawlessness  in  certain  parts  of 

Assistant  Commissioner  of  Indian  Affairs,  creation  of  the 

office  of 

Bigauiy,  compensation  of  the  commissioners  under  the  act 

lor  the  suppression  of 

Board  of  Indian  Commissioners,  annual  report  of  the 

Cherokee  Indians,  claim  of,  for  certain  lands  ceded  to  the 

United  States 

Commissioner  of  Indian  AflTairs,  salary  of  the 

Eastern  Ch«*rokee  Indians  in  North  Carolina,  land  and  funds 

of  the 

removal  of 

Fort  Dodge  military  reservation  in  Kansas,  disposal  of 

Fort  Ripley,  Minn.,  Indian  training-school  at 

Garreaux,  Pierre,  claim  of! 

General  Land  Office,  temjiorarv  addition  to  the  clerical  force 

of  the r 

Govemnieut  Hospital  for  the  Insane,  deficiency  in  the  ap- 
propriation for 

transportation  on  certian  railroads,  payment 

for 

Hot  Sjirings  Reservation  in  Arkansas,  improvement  of  the. 

Increase  of  the  clerical  force  in  the  Pension  Office.  ^ 

Indian  depredation  claims,  list  of 

inspectors  and  agents,  term  of  office  of 

lands,  prevention  of  trespass  on 

sup]dies,  transportation  of 

Interior  Department  building,  roof  of  the 

disbursements  from    the    contingent 

fund  of  the 

law  clerks  in  the  ofiiceof  the  Assistant 

Attorney-General  for  the 

Jicarilla-Apache  Indian  Reservation  in  New  Mexico,  im- 
provements in 

Kansas  Indian  lands,  adjnstmeut  of  accounts  for  advertis- 
ing sale  of  certain 

Lands,  certified  to  certain  railroad  companies,  alleged  ex- 
cess in 

granted  certain  railroads 


10 
10 
12 
9 
10 
10 
10 
10 
11 
10 
10 
10 
10 
10 
10 
10 

10 
10 

19 
23 

20 

22 
19 


22 

19 

20 
19 


19 


22 
19 
21 
22 

22 ; 

122 
22 
22 

20 

22 

23 

19 

23 


78 
19 
10 

169 

58 


19    29 


152 

79 

89 
29 


23  I  196 

20  :  96 

23  '  195 

22  175 

22  I  159 


57 


22   150 


i:«) 

42 
120 
135 
149 
145 
167 
191 

105 

158 

220 

60 

223 
144 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 
5 
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XIII 


Subject. 


Vol. 


No. 


Part. 


Interior,  Secretary  of — 

Letters  from,' relating  to: 
Mescalero  and  Jicarilla  Indian  Agencies^consolidation  of  the . 

Miami  Indians  in  Kansas,  funds  of  the 

New  Mexico,  meeting  of  the  legislature  of 

Norris,  P.  W.,  pay  of,  as  superintendent  of  Yellowstone  Na- 
tional Park 

Northern  Pacific  Railroad,  action  of  the  Interior  Department 

concerning  the  land  grant  to  the 

Osage  Indians,  interest  due  the 

lands  in  Kansas,  price  of 

Ottawa  and  Chippewa  Indians,  disposal  of  bonds  and  funds 

belonging  to  the 

Pacitic  railroads,  annual  earnings  of  the 

Patents,  assistant  principal  examiners  of 

Pawnee  Indian  Reservationin  Indian  Territory,enlargement 

of 

Pension  claim  agents 

Oflice,  additional  room  for  the 

increase  of  the  clerical  force  in  the 

Pensions,  amounts  required  annually  for  the  payment  of, 

for  the  next  25  j^ears 

deficiency  in  the  appropriations  for  the  payment  of. 
estimated  cost  of,  for  survivors,  &c.,  of  Mexican 

and  certain  Indian  wars 

Personal  assaults  in  the  Indian  country 

Plate  and  Navajo  Indian  outbreaks,  alleged  connection  of 

certain  Mormons  with  the 

Pre  emption  cases  approved  during  vear  ending  June  30, 

1881 r 

Registers  and  receivers,  salaries,  fees,  and  commissions  of. . 
Republican  Valley  Railroad,  right  of  way  for  the,  through 

certain  Indian  lajids 

Round  Valley  Indian  Reservation  in  California,  payment 

of  settlers  for  improvements  made 

Sale  of  dead  and  damaged  timber  on  Indian  reservations.. 

San  Carlos  Indian  Reservation,  coal  lands  upon  the 

Seneca  Nation  of  New  York  lodiaus,  memorial  of,  against 

paHsage  of  Senate  bill  No.  19 

Shoshone  and  Bannock  Indians,  agreement  with  the 

Indians,  payment  of  settlers  for  improvements 
on  certain  lands  in  Duck  Valley,  Nevada,  taken 

for  use  of 

Tenth  Census,  completion  of  the  work  of  the 

expenses  of  the 

Timber  on  Indian  reservations,  sale  of  dead  and  damage<l.. 
Union  Pacific  Railway,  annual  repoi-t  of  government  di- 
rectors of  the 

Ute  commission,  expenses  of  the 

Vaca,  Antonio,  private  land  claim  of 

Western  Miami  Indians  at  Quapaw  Agency 

Int-emal  Revenue,  annual  report  of  the  Commissioner  of 

Bureau,  list  of  officers  and  employ^^s  of  the, 
who  have  been  killed  or  wounded  while  en- 
forcing the  internal-revenue  laws 

gangers,  compensation  of 

laws,  officers  and  employes  of  the  Internal 
Revenue  Bureau  and  Department  of  Justice 
who  have  been  killed  or  wounded  in  the  en- 
forcement of  the 

tax,  drawback  of,  on  stills  and  worms  ex- 
ported to  foreign  countries 

Interest  due  Osage  Indians 


23 

207 

19 

40 

22 

1.38 

20 

85 

10 
19 
20 
23 
19 
14 
15 


19 
23 


19 
23 
22 

19 
22 
22 

23 
19 
19 
21 

19 
23 

22 
22 

19 

23 
22 

22 

23 
19 
22 

19 

18 


19 
23 
13 
19 


19 

19 
23 


63 
200 
124 

47 
123 
140 

218 
52 
38 

120 


21)1 


137 
181 

C5 

198 
148 

171 

205 

56 

173 

83 

18 


61 

215 

10 

59 

56 

1 

41 

105 

212 

36 

2 

4 


67 
5  210 
}  211 

67 

82 
200 


5 


1,2 


1,2 
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Suliject. 


International  bureau  of  exchanges,  eHtablisbment  of 

Fisberies  Exhibition  in  Loudon  in  1883 

Introduction  of  contagious  and  infectious  diseases  into  the  Uuited 

Stat458 

Ireland,  American  citizens  imprisoned  in 

Israelites  in  Russia,  condition  of 


Vol. 


22 
22 

21 
22 
22 


J. 

I 

Jefferson    Barracks,  Missouri,  plans,  4&c.,  for   construction   of  '    09 

buildings  at |    (23 

Jicarilla  Apache  ludian    reservation  in  New  Mexico,  improve-  | 

ments  in  the 23 

and  Mescalero  Indian  agencies,  consolidation  of  the |      23 

Judgo-Advocate-General   of    the  Army,  annual   report  of   the 

(vol.  1) 

Justice,  Department  of.     (See  Attorney-General.) 

list  of  officers  and  employes  of  the,  who 
have  been  killtid  or  wounded  while 
enforcing  the  internal-revenue  laws  ..        19 


K. 


Kansas,  disposal  of  Fort  Dodge  Military  Reservation  in 

Indian  lands,  accounts  for  advertising  the  sale  of  certain 
Pacific  Railroad,  annual  earnings  of  the 


L. 

Lady  Franklin  Bay  Expedition,  relief  of  the 

Lake  Winnebago,  awards  for  flowage  of  lands  on  the  borders  of. . 

Land,  care  and  sale  of  numerous  tracts  of  government ^ 

grant  of  the  Northern  Pacific  Railroad,  action  of  the  Interior 

Department  concerning 

in  Indian  Territory,  conhrmation  of,  the  Arapaho  and  Chey- 
enne Indians 

Office,  annual  report  of  the  Commissioner  of  the  General 

(vol.  I) 

general  clerical  force  of  the •. 

Lands  on  Lake  Winnebago,  awards  for  flowage  of 

granted  by  government  to  certain  railroad  companies 

to  certain  railroad  companies,  alleged  excess  of  certification 

of 

Law  clerks  in  the  office  of  the  Assistant  Attorney-General  for  the 
Interior  Department 

Lawlessness  in  certain  parts  of  Arizona 

Legislature  of  New  Mexico,  meeting  of  the 

Liabilitiesof  to  Indian  tribes,  statement  of 

Lieutenants  in  the  Army,  promotion  of 

Life-Saving  Service,  deaths  of  persons  from  wounds,  &c.,  in  the.. 
Light-House  Board,  reports  of  inspections  by  the 

on  Belle  Isle,  Detroit  River,  Michigan 

structures,  appropriations  for,  to  oe   expended  by 

contract 

Lighted  buoys,  appropriation  for 

Lights  in  the  harbor  of  Chicago 

on  bridges,  maintenance  of 


23 
19 
22 


23 
22 
19 

19 

23 

9 
19 
22 
22 

23 

22 
19 
22 
22 
14 
20 
19 
20 
19 

20 
23 
19 
22 


Ludington,  Mich.,  harbor  of  refuge  at \      21 


M. 

Mail  contractors,  allowance  made  to,  during  vcar  ending  June  30, 

1881 .♦ ; 

matter,  second  class,  weight  cost  of  carriage,  and  postage  on. 

weighing  between  New  York  and  Chicago 

Mails,  bookn  itnported  through  the 


No.      Part. 


172  I 
185 

118  1 

155     1,2  3 

192 


37 
214 

« 

220 
207 


67 


195 

60 

123 


204 ; 

164  I 
50  I 

50  I 

169  I 

1  I 

57  I 
164  I 
144 

223 

158 

.58 
188  I 

i:i8 

2  1 

106  I 

74  I 
103 
69 

107 
217 
70 
177 
139 


25 

226 

23 

206 

19 

72 

22 

165 

1,2 
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XV 


Subject. 


Vol.'     No. 


Part 


Mails  established  during  the  year  ending  June  30,  1881 

offers  for  carrj-ing  the,  in  certain  States 

payment  of  eontractoi-s  for  carrying  the 

Maps  and  charts  for  the  use  of  the  House  Committee  on  Comniorce. 

Marise  Coriis,  report,  of  the  commandant  of  the 

MaRbaJs,  compensation  of 

McDowell,  Maj.  Gen.  Irwin,  annual  report  of  (vol.  1) 

Medicioe  and  Surgery,  annual  report  of  the  Bureau  of 

Meecalero  and  Jicarilla  Indian  Agencies,  consolidation  of  the 

Metals,  annual  production  in  the  Unite<l  States  of  the  precious  ... 

tests  of,  made  at  Watertown  Ai*8enal : 

Mexico,  arrest  and  imprisonment  of  certain  American  citizens  in..; 

bonndary  between  the  United  States  Jvnd j 

Miami  Indians  in  Kansas,  funds  of  the | 

Mile*,  Col.  N.  A.,  annual  report  of  (vol.  1) 

Military  establishment,  expenditure  from  the  contingent  funds  of 

the./. 

Military  post  at  Fort  Lewis,  Colorado,  completion  of 

post  at  Fort  Selden,  New  Mexico 

prison  at  Fort  Leavenworth,  annual  report,  of  the  (vol.  1). 

reservation  in  Kansas,  disposal  of  Fort  Dodge 

reservations,  disposal  of  abandoned 

reservations  of  Forts  Dodge  and  Wallace,  subdivision  of. 

Miuing  debris  in  California  livers    

Mint,  annual  report  of  the  Director  of  the 

Mississippi  River,  destitution  from  overflow  of 

navigation  through  bridges  over  the  upper 

relief  attorded  sufi'erers  from  overflow  of 

Mis^uii,  claim  of  the  State  of,  against  the  United  States 

Monetary  Conference,  reassemblingof  the  Paris j... 

Montana,  annual  i-eport  of  the  governor  of  ( vol.  2) 

Mormons,  alleged  connection  of,  with  Piute  and  Navajo  Indian 

outbreak 1   

Movement  of  vessels  of  the  Navy,  detaile<l  statement  of  the 


N. 

National  banks 

National  Board  of  Health  annual  report  of  the  ..* 

expenditui-es  of  the 

letter  from  the  president  of  the,  rela- 
tive to  the  introduction  of  conta- 
gious  and   infectious  diseaseii    into 

the  Uni  ted  States 

Navajo  ami  Piute  Indian  outbreak,  alleged  connection  of  certain 

Mormons  w  i th  the     

Kaval  Academy,  annual  report  of  the 

Academy,  Annapolis,  Md.,  certain  paving  at 

Observatory,  rei)ort  upon  a  site  for  the  new •. 

officers  cruising  in  Alaska  wat.ers,  report  of 

service,  increasing  the  number  of  enlisted  men  in  the 

Navigation,  report  of  the  Bureau  of 

commerce   and,  of  the  United  States,  report  of  the 

Bureau  of  Statistics  on 

through  bridges  over  the  Upper  Mississippi  River 

Navy,  annual  report  of  the  Admiral  of  the    

appropriation  for  the  contingent  equipment  and  recruit- 
ing for  the 

Advisorj-  Board  of  the,  and  its  proceedings 

condition  of  the 

Department,  annual  report  of  the.     (See  Navy,  Secretary  of 

the.) 

contingent  fund  of  the 

preservation  of  timber  for  the  use  of  the ^ 

professors  of  mathematics  in  the 


25 

226 

25 

226 

20 

102 

21 

109 

8 

1 

3 

22 

131 

2 

1 

2 

8 

1 

3 

23 

207 

23 

216 

13 

12 

20 

114 

22 

180 

19 

40 

2 

1 

2 

20 

108 

22 

146 

20 

92 

2 

1 

2 

23 

195 

19 

39 

2,3 

225 

20 

98 

14 

2 

22 

126 

22 

136 

22 

141 

22 

184 

23 

221 

10 

1 

5 

19 

65 

« 

1 

3 

19 

43 

18 

13 

18 

14 

21 

118 

19 

65 

8 

1 

3 

19 

116 

8 

1 

3 

19 

81 

20 

100 

8 

1 

3 

17 

7 

22 

136 

8 

1 

3 

22 

132 

8 

1 

3 

19 

30 

1,2,3,4 

19 

31 

22 

143 

22 

190 
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Subject. 


Vol.      No.     Part. 


Navy,  Secretary  of  the,  annoal  report  of  the,  eubmcing  reports  of — ' 

Admiral  of  the  Navy 

Advisory  Board,  and  its  proceedings 

The  Secretary 

Bureau  of  CoDstniction  and  Repair 

Equipment  and  Recruiting 

Medicine  and  Surgery 

Navigation 

Ordnance 

Provisions  and  Clothing 

Steam  Engineering  

Yards  and  Docks 

Eartbqnake  at  Scio,  April  3,  1881, : 

Estimates  of  the  Secretary's  oflSce,  pay  of  the  Navy,  &c 

Marine  Corps ; 

Movement  of  vessels,  detailed  statement  of 

Naval  AciMleniy ; 

New  Naval  Observatory 

Ventilating  and  cooling  the  Executive  Mansion  during  the 

illness  of  President  Garfield 

Letters  from,  relative  to — 

Boston  navy-yard,  statement  of  expenditures  in  the 

Chiriqui  grant,  certain  lands  and  harbors  known  as  the. . ..' 

Condition  of  the  Navy 

Enlisted  men  in  the  naval  service,  increasing  the  number  of 

Hall's  Second  Arctic  Expedition,  reprint  ot  Captain 

Naval  Academy,  Annapolis,  Md.,  certain  paving  at 

Naval  officers  cruising  in  Alaska  waters,  reports  of i 

Navy,  appropriation  for  the  contingent  equipment  and  re-  j 

cruiting  for  the i 

Navv  Departmetkt,  expenditures  from  the  contingent  fund  | 

of  the 

Navy,  preservation  of  timber  for  the  use  of  the .' 

New  York  navy-yard,  boiler  shop  and  caisson  gato  at 

Pnifessors  of  mathematics  in  the  Navy,  appointment  of 

Transit  of  Venus,  observation  of  thf J 

Navy,  steamers  now  in  the  United  States 

Nebraska,  use  of  United  States  troops  in 

New  Buffalo,  Mich.,  condition  of  the  harbor  at 

New  Mexico,  annual  report  of  the  governor  of  (vol.  2) 

Meeting  of  the  legislature  of 

Nevada,  Shoshone  Indian  lands  in  Duck  Valley,  payment  of  cer- 
tain settlers  for  improvement  of 

New  Naval  Observatory,  report  upon  a  site  for  the 

New  York  Indians,  Seneca  Nation  of 

Navy-yard,  new  boiler-shop  and  caisson  gate  at 

Norris,  P.  W.,  jiay  of,  as  superintendent  of  Yellowstone  National 
Park 

Northern  Pacific  Railroad,  action  of  the  Interior  Department  con- 
cerning the  land  grant  to 


o. 

Observation  of  the  transit  of  Venus. 


Ordnance,  Navy  Department,  annnal  report  of  the  Bureau  of 

War  Department,  annual  report  of  the  Chief  of  the 

Bureau  of  ( vol.  3) 

lett/cr  from  the  Chiei  of,  transmit- 
ting reports  concerning  tests  of 
metals  made  at  Wat^rtown  Ar- 
senal   

Osage  Indian  Nation,  claim  of  Charles  Ewing  against ;. 

Indian  lands,  in  Kansas,  price  of 

Indians,  interest  due  the 

Otoe  and  Missouria  Indian  res^vation  in  Nebraska,  right  of  way 
for  railroad  through  the 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

22 

19 
19 
20 
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22 
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13 
19 
22 
23 
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187 
46 
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100 
75 

116 
81 

132 

31 
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170 
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87 
182 
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104 

1 

138 

61 

1 

83 

i70 


85 


63 


87 

182 
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3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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3 


3 


3 
2 


12 
73 

124 
200 

171 
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XVII 


Subject. 


Vol.      No. 


Part. 


Ottawa  and  Chippewa  Indians,  diHposal  of  certain  funds  of  the, 
Overflow  of  Mississippi  Ri ver,  destitution  from 


P. 

Paeifie  Railroad,  land  fcrant  to  the  Northern 

Pacific  raibroads,  aunnal  earnings  of  the 

Pacific  Railway,  annual  report  (if  the  government  directors  of  the 

Union 

Picking  trunks  for  registered  mail  matter 

Patis  Monetary  Conference,  reassembling  of  the 

Panengers  by  sea,  message  of  the  President  vetoing  the  bill  to 

r^cnlAte  the  carriage  of    ., 

Patents,  annual  report  of  the  Commissioner  of 

assistant  principal  examiners  of 

Paving  at  Naval  Academy,  Annapolis,  Md 

Pawnee  Indian  Reservation  in  Indian  Territorv,  enlargement  of 

th« 

Pay  of  in ternal-ri' venue  gangers 

the  Navy,  dec,  estimates  for  the  Secretai'y's  office  and 

Payment  of  contractors  for  carrying  the  mails 

Payment  for  government  transportation  on  certain  railroads 

Paymaster-General,  annual  report  of 

Pesee  between  Chili  and  Peru  and  Bolivia 

Congress,  American 

in  South  America,  negotiations  for  restoration  of 

Pelletier,  Antonio,  claim  of,  against  the  Government  of  Hayti  . . . 
(See  S.  Ex.  Doc.  No.  86, 1st  sess.  47th  Cong.) 

Pension  Office,  additional  room  for  the 

claim  agents 

Office,  increase  of  the  clerical  force  in  the 

Office,  persons  prosecuting  claims  before  the 

Pensions,  annual  report  of  the  Commissioner  of  (vol.  2) 

cost  of.  for  Mexican  and  certain  Indian  wars 

deficiency  in  appropriations  for  payment  of 

estimates  of  the  amount  required  for  the  payment  of, 

for  the  next  twenty-five  years 

Persia,  protection  of  American  citizens  in 

Personal  assaults  in  the  Indian  country 

Persons  employed  in  the  DepartnifUt  of  State,  names  of 

Prm  and  Bolivia,  peace  between  Chili  and 

Petersburg,  improvement  of  the  harbor  at 

Plate  printing  by  steam-power  presses 

Plearo-pneumonia  in  cattle 

Piote  and  Navajo  Indian  outbreak,  alleged  connection  of  certain 

Mormons  with  the 

Pope,  Brig.  Gen.  John,  annual  report  of  ( vol.  1) 

Population,  statistical  abstract  of 

Pork  exported  from  the  United  States,  restrictions  imposed  by  the 

l-^euch  Government  upon 

Postal  clerks  and  route  agents 

Service,  statistical  abstract  of  the 

Postmaster-General,  annual  report  of,  in  1  volume,  embracing  re- 
ports of — 

The  Postmaster- General  

Auditor  of  the  Treasury  for  the  Post-Office  Department 

First  Assistant  Postmaster-General 

Gibson,   A.    M.,  special  Uiiite4  States  attorney  on   star 

route  service 

Second  Assistant  Postmaster- General 

Superintendent  of  the  Railway- Mail  Service 

Third  Assistant  Postmaster-General 

Topographer  of  the  de{>artmeut 

H  E II 
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221 
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116 
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218 
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1 
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130 
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68 
174 
142 
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120 
154 
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137 
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151 

181 
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68 
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199 
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Subject. 


Postmaster-General : 

Letters  from,  relating  to — 
Allowances  made  mail  contractors  during  year  ending  June 

30,1881 

Branch  post-office,  Washington,  D.  C,  rent  of 

Contractors,  allowances  made  to,  and  curtailments  effected 
in  the  mail  service,  and  the  pay  of  contractors  for  the 

year  ending  June  30 ,  1881 

Contractors,  payment  of,  for  carrying  the  mails 

Mails,  offers,  &c.,  for  carrying  the,  m  certain  States 

Mail  weighing  between  New  York  and  Chicago 

Packing  trunks  for  registered  mail  matter 

Resignations,  removals,  promotions,  and  appointments  in 

Post-Oflice  Department  since  March  4,  1881,  list  of 

Route  agents  and  postal  clerks,  transfer  of  certain  funds, 

and  increased  appropriation  for 

Salaries  of  certain  postmasters,  readjustment  of  the 

Second  class  mail  matter,  weight,  cost  of  carriage,  and 

iwstage  on 

Steamship  communication  between  San  Francisco  and  Syd- 
ney, New  South  Wales 

Waste  paper,  sale  of 

Wrapping  paper,  appropriation  for 

Poet-Office  Department,  annual  report  of  the — (See  Postmaster- 

<3eneral.) 
PostrOfl^ce  Department,  Washington,  D.  C,  resignations,  remov- 
als, promotions,  appointments,  &c.,  in  the,  since 

March  4,  1881. 

In  Washington,  D.  C,  rent  of  branch 

Posts  on  the  Rio  Grande  frontier 

Postmasters,  readjustment  of  the  salaries  of  certain 

Potomac  River  at  Georgetown,  D.  C,  bridge  across  the 

Precious  metals  in  the  United  States,  annual  production  of  the. 
I're-emptiom  cases  approved  during  year  ending  June  30,  1881.. . 

Prevention  of  trespass  on  Indian  lands 

President  of  the  United  States: 
Messages  from — 

American  Peace  Congress 

Annual  message  of  the,  accompanied  by  the  annual  reports 
of  the  Executive  Departments  and  the  Commissioners  of 

the  District  of  Columbia,  for  1881 

Appropriations  for  rivers  and  harbors,  message  from  the 
President  returning  to  the  House,  without  his  approval, 

the  bill  H.  R.  6242,  making 

Arizona,  lawlessness  in 

Boundary  between  the  United  States  and  Mexico 

Carriage  of  passengers  by  sea,  messagt^,  returning  to  the 

House,  witnout  his  approval,  the  bill  t<i  regulate  the 

Consular  courts  in  China,  causes  before  the  United  States. . 
Foreign  relations  of  the  Unit-ed  Slates,  papera  relating  to  the. 

Nebraska,  use  of  United  States  troops  in 

United  States  consular  courts  in  China,  causes  before  the. . 
Transmits,  by  message,  conunuriioaAions,  <fec.,  from — 
The  Commissioner  of  Agriculture: 

Agriculture,  annual  report,  of  ^le  Commissioner  of 

The  Secretary  of  the  Interior: 
Advertising  the  sale  of  certain  Kansas  Indian  lands,  ad- 
justment of  the  accounts  for 

Alaska,  establishment  of  schools  in 

Annuity  goods,  sale  or  barter  by  certain  Indians  of 

Arapahoe  and  Cheyenne  Indians,  contirmatiou  of  certain 

lands  in  Indian  'territory  to 

Arizona,  lawlessness  in  certain  parts  of 

Assistant  Commissioner  of  Indian  Affairs,  office  of 

Bigamy,  compensation  of  commissioners  under  the  act  for 
the  suppression  of 
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INDEX   TO   EXECUTIVE   DOCUMENTS. 


Subject. 


President  of  the  United  States: 
Transmits,  by  message,  com  nmni  cat  ions,  &c.,  from — 
The  Secretary  of  the  Interior: 

Board  of  Indian  Commissioners,  annual  report  of  the 

Cherokee  Indians,  claim  of  the^  for  certain  lands  ceded  to 

the  United  States 

removal  of  certain,  to  Indian  Territory. 

Commissioner  of  Indian  Affairs,  salary  of  the 

Fort  Dodge  military  reservation,  disposal  of 

Garreanx,  Pierra,  claim  of 

General  Land  Of19ce,  temporary  addition  to  the  clerical 

force  of  the 

Government  Hospital  for  the  Insane,  deficiency  in  appropri- 
ations for 

Hot  Springs  Reservation  in  Kansas,  improvement  of  the. .. 

Indian  inspectors  and  Indian  agents,  term  of  office  of 

lands,  prevention  of  trespass  npon 

supplies,  increase  in  the  appropriation  for  transpor- 
tation of 

training-school  at  Fort  Ripley,  Minnesota,  establish- 
ment of 

J icarilla- Apache  Indian  reservation,  improvements  on  the. 
Law  clerks  in  the  Assistant  Attorney-General's  Office  for 

the  Interic»r  Department 

Mescalero  and  Jicarilla  Indian  Agencies,  consolidation, 

&c.,  of  the 

Miami  Indians  in  Kansas,  certain  funds  of  the 

New  Mexico,  meeting  of  the  legislature  of 

Norris,  P.  W.,  pay  of,  as  superintendent  of  Yellowstone 

National  Park 

Osage  Indian  lands  in  Kansas,  price  of 

Indians,  interest  due 

Ottawa  and  Chippewa  Indians,  disposal  of  certain  bonds 

and  funds  of  the 

Patents,  assistant  principal  examiners  of 

Pawnee  Indian  reservation,  enlargement  of  the    

Payment  for  govemment  transportation  on  certain  railroaijls. 

Pension  Office,  additional  room  for  the 

increase  of  clerical  force  in  the 

Pensions,  amounts  annually  re(]uired  fur  the  payment  of, 

for  the  next  25  years 

deficiency  in  the  appropriations  for 

Personal  assaults  in  the  Indian  country 

Republican  Valley  Railroad,  right  of  way  for  the,  through 

the  Otoe  and  Missouri  Indian  reservation  in  Neraska 

Roof  of  Interior  Department  bui  iding 

Ronnd  Valley  Indian  reservation  in  California,  payments  for 

improvements  made  by  certain  settlers  on 

Salaries,  fees,  and  commissions  of  registers  and  receivers. .. 
Sale  of  dead  and  damaged  limber  on  Indian  reservations  .. 

8aD  Carlos  Indian  reservafcion,  coal  lands  npon  the 

Seneca  Nation  of  New  York  Indians,  memorial  of  the,  against 

the  passage  of  Senate  bill  No.  19 

Shoehone  and  Bannock  Indians,  agreement  with  the 

Indian  lands  in  Duck  Valley,  Nev.,  payment  of 

certain  settlers  for  improvements  upon 

Tenth  Census,  completion  of  the  work  of  the 


19 


expenses  of  the 

Union  Pacific  RailWl^y,  annual  report  of  the  government 

directors  of  the  ; 

Ute  Commission,  expenses  of  the 

Vaea,  Antonio,  private  land  claim  of,  in  Louisiana 

Western  Miami  Indians  at  Quapaw  Agency 


74 


20 

89 

20 

96 

19 

29 

23 

195 

22 

159 

19 

57 

22 

150 

19 

42 

22 

149 

22 

145 

22 

167 

22 

175 

2:j 

220 

22 

158 

2.3 

207 

19 

40 

22 

138 

19 

85 

22 

124 

23 

200 

19 

47 

22 

140 

23 

218 

22 

130 

19 

38 

21 

120 

19 

n2 

23 

201 

22 

181 

22 

171 

22 

191 

23 

205 

22 

148 

19 

56 

22 

173 

19 

83 

18 

18 

19 

61 

23 

215 

13 

10 

19 

59 

2 

1 

19 

41 

20 

111 

23 

212 

19 

36 

Part. 


INDEX   TO   EXECUTIVE   DOCUMENTS. 


Subject. 


Vol.  I  No. 


President  of  the  United  States: 

Transmits,  by  meHsage^  coinninnications,  SlCj  from — 
The  Secretary  of  the  Navy : 

HalPR  Second  Arctic  Expedition,  reprint  of  Captain 

Naval  Academy,  Annapolis,  Md.,  certain  paving;  at 

service,  increase  of  the  enlisted  men  in  the 

Navy,  appropriation  for  the  contingent  equipment  and  re- 
cruiting for  the 

preservai  ion  of  timber  for  nse  of  the 

New  York  navy-yard,  new  boiler-shop  and  caisson  gate  at 


Transit  of  Venup,  observation  of  the 


The  president  of  the  National  Board  of  Health  : 

Introduction  of  contagious  and  infectious  diseases  into  the 

United  States 

The  Secretary  of  State : 

Chili  and  Peru  and  Bolivia,  efforts  of  the  United  States  to 
bring  abont  peace  between 

Consular  service,  list  of  promotions,  removals,  and  appoint- 
ments in  the,  since  March  4,  1877 

Fees  collected  from  Amencan  vessels  by  United  States  con- 
suls  .* 

Importation  of  American  neat  cattle  into  Great  Britain 

International  Bureau  of  Exchanges,  establishment  of 

Ireland,  Americsn  citizens  imprisoned  in 

Israelites  in  Russia,  condition  of 

London  International  Fisheries  Exhibition,  1883 

Mexico,   imprisonment  of   Thomas    Shields  and  Charles 
Weber  in 

Paris  Monetary  Conference,  reassembling  of  the 

Pelletier,  Antonio,  claim  uf ." 

Persia,  protection  of  American  citizens  in 

Pork  exported  from  the  United  States,  restrictions  imposed 
by  the  French  Government  upon 

Shields,  Thomas,  arrest  and  imprisonment  of,  and  other 

American  citizens  in  Mexico 

and  Weber,  Charles,  imprisonment  of,  in 
Mexico 

South  America,  negotiations  tor  the  restoration  of  peace  in. 

Supernumerary  secretaries  of  legation,  the  appointment  of. 

Venezuela,  awards  made  against,  by  the  Mixed  Commis- 
sion   

Weber.  Charh  s,  and  Shields,  Thomas,  imprisonment  of,  in 

Mexico 

The  Secretary  of  the  Treasury : 

Civil  >«ervice,  unexpended  appropriation  for  the  promotion 

of  the  efficiency  of  the 

The  Secretary  of  War : 

Abandoned  military  reservations,  disposal  of 

Clothing  account  ol"  enlisted  men 

Columbus  Barracks,  Ohio,  buildings  at 

David's  Inland,  New  York  Harbor,  buildings  at 

Deficiencies  in  the. appropriations  for  transportation  and 
supplies  fVir  the  Army 

Fort  Leavenworth,  Kans.,  completion  of  the  barracks  at . . 

quarters  for  troops  at 

Fort  Lewis,  Colorado,  completion  of  the  military  post  at. .. 

Fort  Maginuis,  Montana,  completion  of 

Fort  McKinney,  Wyoming  Territory,  completion  of  the  post 
at , , 

Fort  Solden,  New  Mexico,  constmction  of  a  military  post  at 

Fort  Thornburg,  Utah,  construction  of  the  post  of. ./. 

Frankford  Arsenal,  Pennsylvania,  construction  of  an  em- 
bankment wall  at ......  * 

Jefferson  Barracks,  Mo.,  plans  for,  and  constmction  of,  cer- 
tain buildings  at .' 
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INDEX   TO    EXECUTIVE    DOCUMKNTS. 


XXI 


Subject. 


President  of  the  United  States : 
Trmnsmits,  by  messnge,  communicatioDS,  <&c.,  from — 
The  Secretary  of  War: 

Lady  Franklin  Bay  Expedition,  relief  of  the 

Potomac  River  at  Georgetown,  D.  C,  bridge  aeroHS  the 

Hock  Inland  Araeual,  Illlinois,  iiuprovemeut  of  the  water- 

I>ower  at 

Soldiers,  certain  debts  of,  to  be  a  lien  against  their  pHy... 
War  Department  bnilding,  additional  appropriation  for  con- 
tingent expenses  of  the 

increase  of  clerical  force  in  the 

Price  of  Osage  Indian  lands  in  Kansas 

Private  land  claim  of  Antonio  Vaca,  in  Louisiana 

Professors  of  mathematics  in  the  Navy 

Promoting  the  efficiency  of  the  civil  service 

Promotions  of  lieutenants  in  the  Army 

Proposals  for  supplies  for  the  departments,  advertising  for 

Provisions  and  clothing,  report  of  the  Bureau  of 

Pablication  of  war  records,  report  on  (vol.  1) 

Purchase  of  silver  and  coinage  of  silver  dollars 

Q. 

Qoapaw  Agency,  W>stem  Miami  Indians  at 

Qoartermaster-General,  annual  report  of  (vol.  I) 

Qoartermaster's  departments,  agents  of,  employed  in  the  investi- 
gation of  claims  under  act  of  July  4,  1864 

R. 

Railroads,  Commissioner  of,  annual  report  of  the  (vol.  2) * 

lands  granted  to  certain 

statistical  abstract  of 

Railway  Mail  Service,  annual  report  of  the  Snpe:intendent  of.. 

Rank  and  pay  of  Army  officers  after  fifteen  years'  service 

Readjoatment  of  the  salaries  of  certain  postmastei^ 

Reassembling  of  the  Paris  Monetary  Conference 

Receipts  and  expenditures  for  the  year  ending  June  30,  1875 

lor  the  year  ending  June  30,  1876 

for  the  year  ending  June  30,  1877 

Receivers,  salaries,  fees,  and  commissions  of  registers  and 

Reconstruction  of  the  Navy 

Register  of  the  Treasury,  annual  report  of  the 

Registers  and  receivers,  salaries,  fees,  and  comminsions  of    

Registered  mail  matter,  packing-trunks  for 

Regalat  ion  of  steam  vessels    , 

Relief  afforded  sufferers  from  overflow  of  Mississippi  River 

of  the  Lady  Franklin  Bay  Expe<lition 

Removal  of  certain  Eastern  Cherokee  Indians 

Rent  of  branch  post-office  in  Washington,  D.  C 

Reorganization  of  the  Second  National  Bank  of  Cincinnati,  Ohio 

Repnbliciite  Valley  Railroad,  right  of  way  for,  through  the  Otoe 
and  Missouria  Indian  reservation  in  Nebraska 

Revenue  Marine,  reports  of  inspectors  by  the  board  of 

Restrictions  imposiMl  by  the  French  (jlovernment  upon  pork  ex- 
ported from  the  United  States  

Revised  Statutes,  amendmenl  t-o  section  2142  of  the 

Rio  Grande  frontier,  post«  on  the 

Rock  l8!and  Arsenal,  Illinois,  improvement  of  the  water-power  at 

Roof  of  Interior  Departmeut  building 

Ronnd  Valley  ludian  reservation  in  California,  settlers  on  the.. 
RoDte  agents  and.  postal  clerks 

S. 

Sabine  PiMWf  Texas,  results  of  tho  survey  of 

Sales  of  anna ity  goods  l»y  Indians '. 
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INDEX   TO   EXECUTIVE   DOCUMENTS. 


Subject. 


Vol. 


No.     Part 


Sales  of  certain  real  estate  at  Harjjer's  Ferry 

dead  and  damaged  timber  on  Indian  reservations 

waste  paper •... 

Saint  Joseph  River,  Michie^an,  railroad  bridge  across 

Saint  Mary's  Falls  Canal,  letter  from  the  Secretary  of  War  con- 
cerning  

Saint  Mary's  River,  Michigan,  improvement  of 

Salary  of  the  Commissioner  of  Indian  Affairs 

Salaries  of  certain  postmasters 

fees,  and  commissions  of  registers  and  receivers 

San  Carlos  Indian  reservation,  coal  lands  upon  the 

San  Francisco  and  Sydney.  New  South  Wales,  steamship  commu- 
nication between 

Schools  in  Alaska,  establishment  and  maintenance  of 

Search-warrants  for  the  discovery  of  smuggled  goods  at  the  port 
of  New  York 

Second  Assistant  Postmaster-General,  annual  report  of  the 

Second  Auditor  of  the  Treasury,  annual  report  of  the 

Second-class  mail  matter,  weight,  cost  of  carriage,  and  postage 
on '. '. 


Second  Comptroller  of  the  Treasury,  annual  report  of  the 

Second  Comptrollers  Office,  increase  of  the  force  in  the 

Second  National  Bank  of  Cincinnati,  Ohio,  reorganization  of  the. 
Secretary  of  the  Interior,  annnal  report  of  the.    {See  Interior,  Sec- 
retary of  the. ) 
Secretary  of  the  Navy,  annual  report  of  the  (See  Navy,  Secretary 

of^he.) 
Secretary  of  the  Navy,  estimates  for  the  office  of  the,and  pay  of  the 

Navy,  &c 

Secretary  of  the  Treasury,  annual  report  of  the.  (See  Treasury, 

Secretary  of  the.)  * 
Secretary  of  War,  annnal  report  of  the.    (See  War,  Secretary  of.) 

Secretanes  of  legation,  supernumerary 

Selden,  military  post  at  Fort 

Seneca  Nation  of  New  York  Indians 

Settlers  on  the  Round  Valley  Indian  reservation  in  California  ... 

Sheridan,  Lieutenant  General,  annnal  report-  of,  (vol.  I) 

Shields,  Thomas,  arrest  apd  imprisonment  of,  in  Mexico,  and  other 

American  citizens i 

Shields,  Thomas,  and  Weber,  Charles,  arrest  and  imprisonment 

of,  in  Mexico 

Shipping,  statistical  abstract  of 

Shoshone  and  Bannock  Indians,  agreement  with 

Shoshone  Indian  lauds  in  Duck  Valley,  Nevada,  payment  of  cer- 
tain settlers  for  improvements  of 

Signal  Officer  of  the  Army,  annnal  report  of  the  Chief  (vol.  4)  . .. 

Signal  Service,  errors  in  report  of  expenditures  of 

expenditures  for 

Silver,  purchases  of,  and  coinage  of  silver  dollars 

Sioux  City  and  Pacific  Railroad,  annual  earnings  of  the 

Sixth  Anaitor  of  the  Treasury,  annnal  report  of  the 

Smuggled  goods,  search-warrants  for  the  discovery  of,  at  the  port 

of  New  York *. 

Soldiers,  certain  debts  of,  to  be  made  a  lien  against  their  pay 

Soldiers'  Home,  annnal  report  of  the  Board  of  Commissioners  of. 

South  America,  negotiations  for  restoration  of  peace  in 

State,  Secretary  of: 

Letters  from,  relative  t-o— 
American  neat  cattle,  importation  of,  into  Great  Britain. .. 
American  vessels,  amount  of  l^s  collected  by  consuls  of 

the  United  States  from 

Chili  and  Peru  and  Bolivia,  efforts  of  the  United  States  to 

bring  about  a  peace  between 

Consular  officers  and  diplomatic  and  consular  fees 

CoUsular  service,  list  of  promotions,  removals,  &c.,  in  the. 
Exportation  of  pork  from  the  United  States 
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XXIII 


Subject. 


State,  Secretary  of: 

Letters  from,  relative  to — 

Great  Britain,  importation  of  American  neafc  cattle  into  .. 

International  Bnreau  of  Exchange,  establiHhment  of  an 

International  Fisheriea  Exhibition  to  be  held  in  London  in 

ISSHi 

Ireland,  imprisonment  of  American  citizens  in 

Israelites  in  Russia,  condition  of 

Paris  Monetary  Conference,  reassembling  of  the 

Pelletier,  Antonio,  claim  of 

Persia,  protection  of  American  citizens  in,  and  establish- 
ment of  diplomatic  int«*rcourse  with 

Plenro- pneumonia  in  cattle,  letter  from  Mr.  H.  Cloete,  of  the 

Colony  of  Good  Hope,  concerning  cure  of 

Pork  exported  from  the  United  States,  restrictions  imposed 

by  the  French  Government  upon 

Mexico,  arrest  and  imprisonment  of  certain  American  citi- 
zens in 

Shields,  Thomas,  arrest  and  imprisonment  in  Mexico  of, 

and  other  American  citizens 

Shields,  Thomas,  and  Weber,  Charles,  and  other  American 

citizens,  imprisonment  of,  in  Mexico 

State  Department,  expenditures  from  the  contingent  fund 

of  the 

list  of  persons  employed  in  the 

South  America,  negotiations  for  the  restoration  of  peace  in. 

Venezuela,  awards  made  to,  by  the  Mixed  Commission 

Weber,  Charles,  and  Shields,  Thomas,  and  other  American 

citis^us,  imprisonment  of,  in  Mexico 

State,  WiftT,  and  Navy  Department  building,  report  on  the 

Statistical  abstract  of  the  United  States,  1881  (finance,  coinage, 
commerce,  immigration,  shipping,  the  postal  service,  popula- 
tion, railroads,  agriculture,  coat,  and  iron,  &c.)  

Statistics,  Bureau  of,  annual  report  of  the  Chief  of  the,  on  the 

commerce  and  navigation  of  the  United  States  for  1881 

Steam  Engineering,  report  of  the  Bureau  of 

vessels,  regulation  of 

Steamers  in  toe  United  States  Navy 

Steamship  oommnnication  between  San  Francisco  and  Sydney, 

Xew  South  Wales 

Sails  ih  the  Court  of  Claims 

Superintendent  of  Census,  annual  report  of  the  (vol.  2) 

Railway  Mail  Service,  annual  report  of  the 

•   Yellowstone  National  Park,  annual  report  of  the 

rvol.2) 

Yellowstone  National  Park,  pa,v  of  P.  W.  Norris  as. 

Sapemnmerary  secretaries  of  legation 

SapplemeAtal  list  of  claims  allowed  under' act  of  Juno  20,  1874.. . 

Seppliea  fOr  the  departments,  advertising  for  proposals  for 

^ffgeon-General  of  the  Army,  annual  report  of  (vol.  1) 

tevey  of  Alaska,  geological 

Sabine  Pass,  Tex.,  results  of 

Sii£r|oehanna  River,  estimate  for  the  continuation  of  the  improve- 

nufot  of  the,  near  Havre  de  Grace,  Md 

Sydney,  New  South  W^ales,  steamship  communication  between 
San  Francisco  and 

T. 

Tenth  Census,  coraphjtion  of  the  work  of  the 

exjjense  of  the 

Term  of  ofRce  of  Indian  inspectors  and  Indian  agents 

Terry,  Brig.  Gen.  Alfred  H.,  annual  report  of  (vol  1) 

Tists  of  metals,  report  of,  made  at  Watertown  A.rsenal 

T^ird  Assistant  Postmaster-Greneral,  annual  report  of 
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Subject. 


Vol.      No.     Part. 


Tliinl  Auditor  of  the  Treasury,  anunal  report  of  the 

Tliinl  Auditor's  office,  iucrcase  of  the  force  in  the 

Tlinrnburgh,  Fort,  Utah,  coustructiou  of  the  post  of 

Timber  for  the  use  of  the  Navy,  preservatiou  of 

Toiwjprapher  of  the  Post-Office  Departmeut,  aunual  report  of  the. 

Transit  of  Venus,  observation  of  the 

Transportation  of  Indian  supplies,  increase  in  the  appropriation 

for 

on  certain  railroads,  payment  for 

Treasurer  of  the  United  States,  annual  report  of  the 

transmits  accounts  rendered  to 
and  settled  by  the  First  Comp- 
troller   

Treasury  Department,  annual  report  of  the.    {See  Treasury,  Sec- 
retary of  the.) 
st  atemen  t  of  the  con  ti  ngen t  expenses  of  the . 
Treasury,  Secretary  of  the,  annual  report  of  the,  on  the  state  of 
the  linances,  embracing  rei>orts  of — 

The  Secretary,  with  tables 

Auditors  of  the  Treasury  Department 

Commissiontjr  of  Customs 

Commissioner  of  Internal  Revenue 

Comptrollers,  First  and  Second 

Comptroller  of  the  Currency i 

Directofof  the  Mint 

Register  of  the  Treasury 

Treasurer  of  the  United  States 

Liabilities  to  Indian  Tribes 

Letters  from  the,  relative  to^ 

American  certificates,  vessels  sailing  under  the  English  flae 

Appropriations,  estimates  of,  required  for  the  year  ending 

June  30,  1883. 

Belle  Isle,  Mich.,  completion  of  the  light  house  at 

Books  imported  through  ihe  mails 

Bureau  of  Engraving  and  Printing,  ])lat«-printing  by  steam 

at  the     

plate-printing  b^'  steam- 
p<iwer  process  at  the . . 
Civil  Service,  unexpended  appropriation  for  the  promotion 

of  the  efficiency  of  the 

Claims  allowed  since  December,  1880,  under  act  of  July  4, 

1864,  list  of 

under  appropriations  which  have  been  ex- 
hausted, schedule  of 

Customs  duties  refunded  for  liscal  year  ended  June  30, 1881, 

detailed  statement  pf 

Estimates  of  deticiencies  in  appropriations  for  year  ending 

June30,l'<8';a 

£  wing,  Charles,  claim  of,  against  the  Osage  Indian  Nation . . 
Fees  received  by  officers  of  customs  for  the  year  ended  June 

30, 1??81,  abstract  of .* 

Informers,  awards  made  t-o,  for  year  ending  June  30, 1881 . . . 
Inspections  by  Light-House  Board  and  Bureau  of  Rievenue 

Marine,  repoi  t«  of 

Internal  Revenue  Bureau  and  Department  of  Justice,  list  of 
officers  and  employes  of  the,  who  have  been  killed  or 
wounded   in   the  enforcement  of   the   internal-revenue 

laws : 

Internal  Revenue  gangers,  increase  of  conipeusastion  of... 

tax  on  stills  and  woni|s  exported  to  for- 
eign countries,  drawback  of 

Life-Saving  Service,  list  of  iktsous  who  have  died  by  rea- 
son of  wounds.  &<u,  received  while  in  the 
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Subject. 


Treasary,  Secretary  of  the : 

Letters  from  the,  relative  to- 
Light- House  Board,  reports  of  iuspections  by 

establish tueuts,  appropriations  for,  to  be  made 

by  contract - 

Light-buoys,  appropriation  for 

Lights  on  bridges,  maintenance  of 

in  the  harbor  of  Chicago 

Missouri,   claims   of  the  State   of,    against  the   United 

States 

National  banks 

National  Board  of  Health,  annual  report  of,  for  1881 

expenditures  of  the 


Plate-printing  by  steam-presses 


Precious  metals  in  the  United  States,  annual  production 

of 

Heal  estate  at  Harper's  Ferry,  sale  or  lease  of 

Receipts  and  expenditures  for  year  ending  June  30,  1875  . .. 

for  year  ending  June  30,  1876  . .. 
for  year  ending  June  30,  1877  . .. 

Revenue  Marine,  ronorts  of  inspections  by  Bureau  of 

Second  Comptrollers  and  Third  Auditor's  Offices,  increase 

of  the  force  in  the 

Second  National  Bank  of  Cincinnati,  Ohio,  reorganization 

of  the 

Silver  and  coinage  of  silver  dollars,  purchase  of 

Smuggled  goods  at  port  of  New  York,  search-warrants  for 

the  discovery  of 

Statistical  abstract  of  the  United  States,  1881 

Steam  vessels,  regulation  of 

Supplemental  list  of  claims  allowed  under  act  of  June  20, 

1874 

Supplies  for  the  departments,   advertising  for  proposal 

for 

Third  Auditor's  Office,  increase  in  the  force  of  the 

Treasury  Department,  contingent  expenditures  of  the 

Workingmen  of  the  District  of  Columbia,  list  of  claims 

filed  under  act  of  June  20,  1878,  by 

Trespans  on  Indian  lands,  prevention  of 

Trial  of  two  cast-iron  guns 

Troops  in  Arizona 

at  Fort  Leavenworth,  quarters  for 


U. 

Union  Pacific  Railroad,  annual  earnings  of  the 

Union  Pacific  Railway  Company,  anuucil  report  of  the  govern- 
ment directors  of  the 

United  States  and  Mexico,  boundary  between  the 

Capitol,  Architect  of  the,  annual  report  of    the 

(vol.2) 

claims  of  the  State  of  Missouri  agaiust  the 

consular  couils  in  China,  causes  before  the 

inspector  of   gas  and  meters,   annual    report  of 

(vol.  2) 

troops  in  Nebraska,  use  of 

Ute  Commission,  expenses  of  the 

V. 


Vaca,  Antonio,  private  land  claim  of,  in  Louisiana 

Venezuela,  awards  made  by  the  Mixed  Commission  against . . 

Yenas,  obeervation  of  the  transit  of 

Vessels  of  the  Navy,  detailed  statement  of  the  movement  of. 
H  B III 
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Subject. 


Vessels,  fees  collected  by  consuls  from  American 

sailing  nnder  the  English  flag  with  American  certificates 
Veto  of  the  bill  to  regulate  the  carriage  of  passeugera  by  sea  ... 

of  the  river  and  harbor  appropriation  bill 

Vineyard  Haven  Harbor,  Massachutietts,  condition  of  the 

Virginia,  Harbor  at  Petersburg,  improvement  of  the 

W. 


19 
20 
23 
23 
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19 


War  Department,  annual  report  of  the.    (^ee  War,  Secretary  of.) 

increase  of  the  clerical  force  in  the 22 

building,  additional  appropriation  for  contin- 
gent expenses  of  the i  12 

War  on  the  Pacific 19 

War  Records,  report  on  publication  of  (vol.  1) !  2 

War,  Secretary'  of,  annual  report  of  the,  in  4  volumes,  embracing 
reports  of— 

The  Secretary  (vol.1) 2 

Adjutant-General  (vol.  1) i  2 

Augur,  Brig.  Gen.  C.  C.  (vol.  1) 2 

Chief  of  Engineers  (in  3  parts,  vol.2) 3,4,5 
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22 


Part. 


Chief  of  Ordnance  (vol.  3). 

Chief  Signal  Officer  (vol.4) , 

Commissary-General  of  Subsistence  (vol.  1) 

Crook,  Brig.  Gen.  George  (vol.  1) 

Education  in  the  Army  (vol.  1) 

General  of  the  Armv  (vol.  1) - 

Getty,  Col.  GeoreeW.  (vol.  I) 

Hancock,  Mivj.  Qen.  W.  S.  (vol.  1) 

Hatch,  Col.  Edward  (vol.1) 

Howard,  Brig.  Gen.  O.  O.  (vol.1) 

Hunt,  Brevet  Brigadier-General  (vol.  1) 

Inspector-Cjeneral  of  the  Army  (vol.1) 

Judge- Advocate- General  (vol.1) 

McDowell,  Maj.  Gen.  Irvin  (voLl) 

Miles,  Col.  N.  A.  (vol.  1) 

Military  prison  at  Fort  Leavenworth,  Kans.  (vol.  1) 

Paymaster-General  (vol.1) 

Pope,  Brig.  Gen.  John 

Quartermaster-General  (vol.  1) 

Sheridan,  Lieutenant-General  (vol.  1) 

Soldiers'  Home,  Board  of  Conunissioners  of  Tvol.  1) 

State,  War,  ana  Navy  Department  building  (voL  1) 

Surgeon -General  (vol.  1) 

Terry,  Brig.  Gen.  Alfred  H.  (vol.  1) 

Wheaton,  Brevet  Brigadier-Generad  (vol.  1) 

Willcox,Col.  O.  B.(vol.l) 

Letters  from,  relative  to — 

Abandoned  military  reservations  disposal  of J 

Arizona,  troops  in 

Army,  deficiencies  in  the  appropriations  for  supplies  for  the. 
Army  officers,  rank  and  pay  of,  after  fifteen  years'  service.. 

Chicago,  111.,  encroachment  upon  the  harbor  of 

Columbus  Barracks,  Ohio,  buildings  at 

David's  Island,  New  York  Harbor,  building  at 

Davis,  William  H..  claim  of 

Des  Moines  Rapids  Canal,  need  of  a  dry-dock  at 

Dubuque,  Iowa,  construction  of  an  ioe-harbor  at.... 

Enlisted  men,  clothing  accounts  of 

Florida,  Indian  war  claim  of  the  Stato  of 

Fort  Dodge  and  Wallace  military  reservations  in  Kansas.. 
Fort  Leavenworth,  Kans.,  completion  of  new  barracks  at.. 

Fort  Leavenworth,  quarters  for  troops  at 

Fort  Lewis,  Colorado,  completion  of  the  military  po8t.at.. . 
Fort  Maguinis,  Montana,  plans  and  estimates  for  the  com- 
pletion of 


77 

94 

227 

222 

112 

28 


134 

168 

68 

1 


39 

198 

161 

16 

9b 

55 

55 

9 

179 

49 

44 

203 

205 

76 

129 

146 

176 


2 
2 


2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


INDEX   TO   EXECUTIVE   DOCUMENTS. 


xxvn 


Subject. 


Wftr,  Secretary  of: 

Letters  from,  relative  to— 
FortMcKinney,  WyomiDg  Territory,  completion  of  the  poet 

at 

Fort  Selden,  New  Mexico,  constmction  of  a  poet  at 

Fort  Thomburghj  Utah,  coDBtrnction  of  the  poet  at 

Fox  and  Wisconsin  Bivers  Improvement  at  Menasha,  Wis., 

dam  on  the ^ 

Frankford  Arsenal,  Pennsylvania,  constniction  of  an  em- 
bankment wall  at 

Jefferson  Barracks,  Mo.,  plans  for  buildings  at 

construction  of  certain  buildings  at. 

Lady  Franklin  Bay  Expedition,  relief  of  the 

Laidley,  Col.  T.  T.  S.,  report  of,  on  trial  of  two  cast-iron 

guns  made  by 

Lieutenants  in  the  Army,  promotions  of 

Lndington,  Mich.,  harbor  of  refuge  at • 

Maps  and  charts  tor  the  House  Committee  on  Commerce.. . 

Military  establishment,  contingent  expenses  of  the 

Mining  dittris^  injury  to  navigaule  waters  of  California  from . 

Siisaissippi  River,  destitution  from  overflow  of 

navigation  through  brid^^e  over  the  Upper . 
relief  afforded  sufferers  trom  overhiw  of.. 

New  Buffalo,  Mich.,  condition  of  the  harbor  at 

Petersburg;:,  Va.,  improvement  of  the  river  and  harbor  at.. . 

Potomac  River  at  Georgetown,  D.  C,  bridge  across  the 

Quartermaster's  Department,  agents  employed  by,  in  the 

investigation  of  claims 

Rio  Grande  frontier,  acqniring  sites  for  posts  for  protection 

of  the *. 

Rock  Island  Arsenal,  Illinois,  improvement  of  the  water- 
power  at 

Sabine  Pass,  Tex.,  survey  of  the  entrance  to 

Saint  Joseph  River,  Michigan,  bridge  across 

Saint  Mary's  Falls  Canal 

Saint  Biary's  River  and  Saint  Mary's  Falls  Canal,  improve- 
ment of  the 

Signal  Service,  error  in  report  of  expenditures  of 

expenditures  for 

Soldiers,  certain  debts  of,  to  be  made  a  lien  against  their  pay . 
Susquehanna  River,  near  Havre  de  Grace,  Md.,  improve- 
ment of  the 

Tests  of  metals  made  at  Watertown  Arsenal 

Vineyard  Haven  Harbor,  Mass.,  condition  of 

War  Department  building,  contingent  expenses  of  the 

contingent  fund  of  the 

inerease  of  clerical^rce  in  the 

Washi  gton,  D.  C,  rent  of  branch  post-oflroe  in 

Waste  paper,  sale  of 

Water-power  at  Rock  Island  Arsenal,  Illinois,  improvement  of  the. 
Weber,  Charles,  and  Shields,  Thomas,  arrest  and  imprisonment  of, 

im  Mexico 

Western  Miami  Indians  at  Quapaw  Agency 

Wbeaton,  Brevet  Brigadier-General,  annual  report  of  (vol.  1) 

Willcox,  Col.  O.  B.,  annual  report  of  (vol.1) 

Wisconsin  and  Fox  Rivers,  dam  on  the 

Woikingmeu  of  the  District  of  Columbia,  list  of  claims  of  certain. 

Wrapping-paper,  appropriation  for 

Wyoming,  annual  report  of  the  governor  of  (vol.  2) 

Territory,  completion  of  the  post  at  Fort  McKiuuey,  in 

Tsrds  and  Docks,  report  of  the  Bureau  of 

Yellowstone  National  Park,  annnal  report  of  the  superintendent 

of  the  (vol.  2) 

pay  of  P.  W.   Norris  as  superintend- 
ent of 
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1044      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

mea«ared  along  the  axis  of  the  work,  but  the  length  actually  covered 
by  the  mattresses  was  7,654  feet,  a  gap  having  been  temporarily  left  on 
Drunken  Dick  Shoal,  for  reasons  given  in  my  last  report  contained  in 
Appendix  1 1,  of  the  Annnal  Report  of  the  Chief  of  Engineers  for  1879. 

The  widths  of  the  apron  varied  from  43  to  113  feet,  and  the  thicknesses^ 
including  riprap  stone,  from  2f  to  6  feet.  For  a  length  of  1,648  feet  a 
hearting  composed  of  a  second  log  and  brush  mattress  was  put  in  to 
gain  height  and  lessen  the  cost. 

South  jetty. — The  laying  of  the  foundation  course  for  this  work  was 
commenced  in  April,  1880.  By  June  30,  1880,  it  had  reached  a  length 
of  nearly  2,550  ieet.  This  apron  consisted  of  a  log  and  brush  mattress 
l^feet  thick,  overlaid  with  riprap  stone  to  a  thickness  in  the  work  of 
about  IJ  feet,  giving  a  total  average  height  of  about  2f  feet.  The 
widths  varied  from  40  to  42  feet 

OPERATIONS  DURING   THE  FICAL  YEAR  ENDING  JUNE  30,  1881. 

Work  on  both  jetties  was  continued  during  the  fiscal  year  just  closed^ 
under  four  difierent  contracts,  three  of  which  were  made  since  June  30, 
1880. 

Work  under  the  contract  made  September  6,  1879,  with  Bangs  & 
Dolbey,  referred  to  in  my  last  annual  report,  was  completed  during  the 
year. 

On  August  7, 1880,  a  contract  for  furnishing  and  putting  in  the  work, 
20,000  cubic  yards  of  riprap  stone,  was  concluded  with  Mr.  F.  P.  Mur- 
phy, of  Washington,  D.  C,  who  was  the  lowest  bidder,  under  a  call  for 
proposals  dated  June  28,  1880.  He  was  to  ex)mmence  work  by  Septem- 
ber 1, 1880,  and  make  progress  at  the  rate  of  2,000  cubic  yards  per 
month.  He  did  not  begin  before  November,  and  his  progress  was  so 
slow  that  the  contract  was  annulled  under  authority  granted  April  11, 
1881. 

The  sum  of  $170,000  having  been  appropriated  by  act  of  Congress 
approved  June  14, 1880,  proposals  were  invited  August  19, 1880,  to  con- 
tinue work  on  the  two  jetties  to  the  extent  of  that  appropriation. 

The  work  for  which  bids  were  invited  was  to  be  constructed  in  a  course 
composed  of  a  mattress  18  inches  thick,  overlaid  with  riprap  stone  12 
inches  deep.  Additional  stone  to  the  amount  of  10,000  cubic  yards  was 
also  to  be  furnished  and  placed  in  the  work. 

The  following  description  of  the  mattress  is  taken  from  the  specifica- 
tions dated  August  19,  1880 : 

Either  of  the  three  designs  for  mattresses  descril>ed  below  wiU  bt)  acceptable  to  the 
United  Stat-es. 

FIRST  DESIGN   FOR   MATTRE8SE8. 

This  mattress  is  simply  a  raft  or  platform  of  round  logs,  not  less  than  12  inches  in 
average  diameter  (nor  less  than  9  inches  at  tbe  small  end),  placed  close  together,  side 
b^  side,  at  right  angles  to  the  line  of  the  jetty,  and  firmly  held  there  by  transverse 
binders  spiked  or  bolted  to  them. 

The  binders  will  l)e  smaller  logs  flattened  on  the  lower  side,  and  not  less  than  6 
inches  in  depth  at  the  small  end,  and  the  average  depth  through  binder  and  log  at 
the  points  of  fastening  will  not  be  less  than  IS  inches.  The  binders  will  be  placed 
not  more  than  8  feet  apart,  and  those  on  the  outside  will  be  close  to  the  ends  of  the 
logs. 

The  spaces  between  the  binders,  except  the  two  outside  spaces,  one  on  each  side 
over  the  ends  of  the  logs,  will  be  tilled  with  short  logs,  saw-mill  slabs,  or  other  suita- 
ble material.  This  tiUiug  will  be  firmly  held  iu  place  by  pole-binders,  or  by  some 
other  suitable  methotl. 
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SECOND  DESIGN  FOR  MATTRESSES. 

This  mattress  will  consist  of  the  raft  or  platform  secured  by  binders,  as  above  de- 
•cribed  for  the  first  design,  the  same  to  be  overlaid  with  stout  brush  to^an  average 
deptb  of  6  inches  estimated  in  the  fininhed  jetty.  The  contractor  will  be  allowed  to 
make  the  layer  of  brush  only  4  or  5  inches  in  average  thickness,  provided  the  sizes  of 
the  logs  are  correspondingly  increase4l,  so  as  to  produce  a  mattress  not  less  than  18 
ioches  thick  in  tbe  finished  work.  The  brush  is  to  be  closely  compacted  and  firmly 
aod  secni^ly  held  in  place,  and  will  project  in  a  thick  mass  3  to  4  feet  beyond  tbe  ends 
of  the  logs. 

The  logs  used  for  the  mattress  may  be  loblolly,  or  other  cheap  variety  of  pine. 
They  mast  be  of  gentle  taper,  as  straight  as  can  be  procured,  and  those  of  as  nearly 
the  same  size  as  possible  will  be  selected  to  go  together. 

THIRD  DE.SIGX  FOR  MATTRES.SES. 

This  mattress  will  consist  of  a  bottom  grillage  of  poles,  of  an  average  diameter  of 
at  least  6  inches,  and  not  less  than  5  inches  in  diameter  at  the  small  end,  placed  in 
each  course  not  more  than  5  feet  apart  between  centers,  and  the  lower  poles  will  be 
parallel  to  the  line  of  the  jetty.  The  spaces  between  the  upper  poles  will  be  filled  in 
with  similar  poles,  or  with  saw-mill  slabs,  or  with  an  equivalent  of  stout  brush,  at 
the  option  of  the  contractor.  Upon  this  will  be  placed  two  layers  of  stout  brush, 
nch  6  inches  thick  in  the  finished  jetty,  to  be  followed  by  a  top  grillage  constructed 
bke  the  one  placed  at  the  bottom.  The  poles  of  each  grillage  will  be  securely  lashed 
together  at  the  points  of  crossing,  and  the  npper  and  lower  grillage  will  be  firmly 
eonneeted  together  by  suitable  lashings,  in  such  manner  as  the  engineer  in  charge 
shall  approve. 

The  ftMindation  mattress  will  be  laid  in  sections  of  convenient  length,  and  each  sec- 
tion will  l>e  made  of  the  full  width  of  the  apron,  as  fixed  by  the  engineer  in  charge. 

Gaps  exceeding  6  inches  in  width  between  the  edges  of  adjacent  mattresses,  will  oe 
filled  with  stone  at  the  cost  of  the  contractor. 

The  stone  will  be  sound,  dense,  of  compact  form,  and  of  suitably  random  sizes, 
Tarying  in  weight  from  15  to  250  or  300  pounds.  Twenty-eight  hundred  pounds  will 
be  required  to  the  cubic  yard.  If  inconvenient  to  weigh  it  the  quantity  will  be 
determintMi  by  measnremeuft,  for  which  it  will  be  piled  upon  vessels,  lighters,  or  else- 
where. 

The  first  and  third  of  the  three  designs  described  are  shown  in  cross- 
flections  on  the  chart  accompanying  this  report;  the  second  design  is 
that  originally  used  on  the  north  jetty,  and  is  represented  on  sheet  2 
appended  to  my  annual  report  for  1879.  It  was  optional  with  contractor 
to  select  either  of  the  three  designs. 

The  bids  were  opened  Septeml^r  14, 1880.  Those  offered  for  the  mat- 
tress overlaid  with  stone  were  deemed  too  high,  and  new  proposals  were 
invited  by  circular  letter.  Mr.  Nicholas  A.  Devereux  was  the  lowest 
bidder  and  the  work  was  awarded  to  him  at  $10.7^5  per  linear  foot  of 
eourse  54  feet  wide.  Although  he  agreed  tq  begin-  within  90  days,  and 
to  make  process  at  the  rate  of  not  less  than  750  linear  teet  per  month, 
no  work  had  been  laid  at  the  close  of  the  fiscal  year. 

The  annulment  of  this  contract  will  be  recommended. 

Of  the  bids  for  furnishing  10,000  cubic  yards  of  stone,  that  made  by 
Mr.  O.  J.  Jennings,  of  Fulton,  N.  Y.,  at  $2  per  cubic  yard,  was  the  lowest, 
and  the  contract  was  awarded  to  him.  He,  and  subsequently  his  bonds- 
men, refused  to  enter  into  any  agreement  unless  all  the  work  covered 
by  the  specifications  was  embraced  in  it,  and  it  was  not  thought  advis- 
able to  b*^gin  suit  against  them. 

Under  these  circumstances  it  was  determined  to  expend  about  $17,000 
of  the  sum  thus  left  unpledged  in  putting  down  additional  apron  work, 
composed  of  a  mattress  18  inches  thick,  covered  with  riprap  stone  to 
a  depth  of  1  foot,  reserving  a  balance  of  a  few  thousand  dollars  for  other 
purposes.  Mr.  Moses  Dolbey  wa«  the  lowest  bidder  for  this  work,  and  a 
c^)ntract  wjis  made  with  hiiii  January  31,  1881,  at  $13.45,  for  an  apron 
anirse  54  feet  wide.   Work  under  this  contrat^t  was  finished  in  April. 
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By  act  approved  March  3, 1881,  the  sum  of  $175,000  was  appropriated 
for  continuing  this  improvement,  and  proposals  were  invited  April  16 
for  extending  the  foundation  of  both  jetties  and  raising  one  or  both  to 
higher  levels ;  the  work  to  consist  of  mattresses  overlaid  with  stone,  and 
in  stone  put  on  work  previously  laid,  or  elsewhere,  if  required.  Two 
designs  for  mattresses  were  descrilied  in  the  specifications,  one  of  them 
being  simplj^  a  raft  of  round  logs  12  inches  in  diameter,  while  the  other 
was  essentially  like  the  third  design  mentioned  in  the  sijecifications  of 
August  19,  1880. 

A  contract  for  this  work  was  made  June  11,  1881,  with  Mr.  E.  T. 
Bangs,  the  lowest  bidder,  at  70  cents  per  square  yard  for  the  log  mattress 
in  place,  and  $3.70  per  cubic  yard  for  riprap  stone  in  place.  Under  a 
supplementary  agreement  the  log  mattress  is  to  be  overlaid  with  live 
hard-wood  brush,  at  the  rate  of  17  cents  per  square  yard  of  brush  6  inches 
thick  in  the  finished  work. 

PROGRESS  DURING   THE  FISCAL  YEAR  ENDING  JUNE  30,   1881. 

North  jetty, — The  seaward  extension  of  this  work  was  continued  in  a 
direction  determined  by  successive  400-feet  chords  of  a  circle  of  1.6 
statute  miles  radius,  until  December,  1880,  at  which  time  the  aggregate 
length  of  apron  actually  laid  was  about  8,500  feet.  At  that  date  the 
gap  1,663  feet  long  still  existed  on  Drunken  Dick  Shoal.  From  that 
time  to  June  30,  1881,  the  extension  seaward  has  been  upon  a  straight 
line  bearing  south,  58  degrees  east,  tangent  to  the  circle.  On  June  30, 
1881,  the  seaward  end  of  the  north  jetty  was  12,042  feet  from  the  shore 
of  Sullivan's  Island,  measured  along  the  axis  of  the  work,  and  the  work 
for  that  distance  was  continuous. 

The  total  length  of  apron  laid  during  the  year  was  4,388  feet,  inclu- 
sive of  the  Drunken  Dick  Gap,  which  was  closed. 

The  widths  of  mats  laid  in  extending  the  work  outside  of  this  shoal 
varied  from  113  feet  to  118  feet,  the  greater  widtli  being  at  the  outer  end 
of  the  work.    The  width  used  for  closing  the  gap  was  64  feet. 

During  the  fiscal  year  just  closed  24,675  cubic  yards  of  stone  were  de- 
l>osited  upon  the  north  jetty,  including  that  supplied  under  the  Murphy 
contract  and  by  purchase  in  open  market  after  that  contract  was  an- 
nulled. 

The  total  quantity  of  stone  placed  on  this  work,  from  the  beginning 
to  June  30,  1881,  is  65,514.5  cubic  yards. 

ISouth  jetty. — The  apron  foundation  of  this  jetty  was  continued  on  the 
straight  course  adopted  in  starting  the  work,  tiie  center  line  bearing 
south  87°  east.  During  the  fis<*al  year  4,36.3  linear  feet  of  apron  was 
added  to  the  work.  The  seaward  end  was  therefore  6,913  feet  from  the 
shore  end  on  Morris  Island.  It  has  crossed  the  main  channel,  where 
the  greatest  depth  found  was  39  feet  at  mean  low- water,  about  5,870  feet 
from  shore.  The  width  of  this  channel  between  the  18  foot  curves  is 
about  1,400  feet.  The  eastern  slope  of  the  channel  is  much  steeper  than 
the  western. 

The  widths  of  mats  laid  during  the  year  ranged  from  42  to  112  feet,  and 
the  aggregate  thickness  of  nuittress  and  stone  is  about  2^  feet. 

During  the  fiscal  year  just  closed  11,114.3  cubic  yards  were  placed  on 
this  jetty.  The  aggregate  amount  deposited  from  the  beginning  of  opera- 
tions to  June  30, 1881,  being  15,314  cubic  yards.  All  this  stone  was  sup- 
plied as  a  component  part  of  the  apron  foundation. 

The  question  relative  to  the  transfer  to  the  United  States  of  the  land 
on  Morris  Island  upon  which  the  shore  end  ol*  the  south  jetty  has  been 
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located,  is  still  in  an  unsettled  condition,  and  may  perhaps  remain  so  in- 
definitely. 

Dredging. — Toward  the  close  of  the  fiscal  year  the  United  States  dredge 
steamer  Henry  Burden  was  for  some  time  employed  in  dredging  on  the 
bar  in  order  to  ascertain  whether  the  portion  of  the  north  jetty  already 
constructed  would  have  any  influence  in  maintaining  such  increased 
depths  in  the  proposed  line  of  channel  as  might  be  gained  by  dredging. 
The  top  of  the  bar  was  found  to  be  uncommonly  hard.  As  the  appli- 
ances for  cutting  up  the  salld  to  facilitate  its  entrance  into  the  suction- 
pipe  did  not  operate  satisfactorily,  the  work  was  discontinued  after  a 
short  time. , 

Besides  the  usual  field  work  necessary  for  ascertaining  the  location 
and  extent  of  work  done  by  the  contractors  on  the  jetties,  numerous 
soundings  were  taken  on  the  sites  of  the  jetties  and  the  area  between 
them .  The  results  of  the  more  recent  observations  of  this  class  are  shown 
on  the  general  plan  accompanying  this  report. 

THE  CONDITION   OF  THE  WORK. 

There  is  no  evidence  reported  of  any  loss  of  stone  from  any  portion  of 
the  works  from  the  action  of  the  waves,  or  that  there  has  been  any  set- 
tlement, except  that  mentioned  in  the  last  annual  report  as  having  been 
discovered  between  Drunken  Dick  Shoal  and  Sullivan's  Island.  This 
aettlement  is  inconsiderable,  and  is  not  to  be  attributed  to  underscour, 
or  to  the  force  of  the  waves.  The  work  in  that  locality  may  overlie  a 
bar  of  8ot\  mud. 

EFFECTS  OF  THE  WORK. 

From  recent  observations  it  appears  that  considerable  deepening  has 
occurred,  at  a  place  of  some  extent,  about  three-fourths  of  a  mile  south- 
west of  the  shore  end  of  the  north  jetty,  or  one-half  of  a  mile  south  of 
the  westerly  end  of  Beach  Channel.  Captain  Greene  thinks  this  is  at- 
tributable to  the  influence  of  the  north  jetty  and  the  gap  on  Drunken 
Dick  Shoal,  which  was  still  unclosed  at  the  time  this  deepening  was  ob- 
lerved,  or  possibly  to  the  advance  in  a  northeasterly  direction  of  the  large 
shoals  of  Fort  Sumter.  Apparently  the  rudimentary  deep-water  pocket, 
traceable  on  the  Coast  Survey  chart  of  Charleston  Harbor  of  1870,  at  or 
near  the  head  of  the  former  north  channel,  is  beginning  to  make  out  to 
the  eastward.  In  the  same  area  where  this  chart  indicates  a  max- 
imum low-water  depth  of  15  feet,  there  are  now  places  found  with  depths 
ranging  to  23  feet. 

Some  deepening  has  also  been  observed  just  south  of  the  area  referred 
to  on  the  shoal  between  the  heads  of  the  north  and  the  swash  channels. 
It  is  not  improbable  that  this  increase  of  depth  represents  a  gradual 
eastward  advance  of  the  deep-water  area  of  the  gorge  between  Sullivan's 
and  Morris  islands,  induced  by  the  partial  protection  and  confinement 
of  the  ebb-curi*ent,  by  the  a])ron  of  the  north  jetty.  If  so,  the  recent 
closing  of  the  gap,  and  the  raising  of  the  work  during  the  ensuing  year, 
may  be  expected  to  further  develop  this  movement. 

Some  shoaling  lias  been  noticed  near  and  to  the  northward  of  the 
**Bell  BuoyI''  shown  on  the  chart.  Captain  Greene  thinks  this  may 
have  been  produced  by  the  deposit  of  material  brought  from  the  areas 
above  mentioned  where  scour  ha.s  taken  place.  Nearer  to  the  north 
jett3',  on  the  reach  south  of  Drunken  Dick  Shoal,  some  little  deepening 
has  taken  place.  It  is  probable,  however,  that  for  some  time  not  much 
gain  in  depth  can  be  here  expected  from  the  action  of  scour,  if  the  upper 
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layer  of  the  bar  should  prave  tx)  be  refractory  to  a  considerable  depth. 
It  may  be  necessary  to  make  some  borings  to  decide  whether  the  future 
channel  should  be  established  on  this  line,  or  somewhat  to  the  southward 
of  it. 

Considerable  scour  has  been  observed  at  the  northerlj'  portion  of  the 
gap  of  Drunken  Dick  Shoal.  According  to  Captain  Post's  report  of 
July  1,  1880,  10  feet  of  water  was  then  found,  where  previously  but 
about  5  feet  existe<l.  These  depths  seem  to  have  increased  during  the 
past  fiscal  year ;  some  mattresses  used  in  May  last  for  closing  the  gap 
were  sunk  in  water  over  11  feet  deep  at  low-tide.  A  strong  current 
then  passed  through  the  gap,  reaching  a  maximum  velocity  of  about  4 
miles  per  hour. 

The  shores  of  Sullivan's  and  Morris  Islands  are  going  away  with  con- 
siderable rapidity ;  so  much  so  as  to  give  occasion  for  apprehension  with 
reganl  to  the  ultimate  results,  unless  steps  are  taken  to  stop  it. 

Two  short  spur  jetties  on  Sullivan's,  and  two  and  possibly  three  on 
Morris  Island,  would  doubtless  suflBce  to  arrest  the  progress  of  this 
erosion.  Their  construction  will  be  made  the  subject  of  a  separate  com- 
munication. 

RECAI'ITULATION  OF  WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING 

JUNE  30,  1881. 

North  jetty, — There  has  been  laid  on  the  seaward  extension  a  length 
of  2,725  feet  of  apron  foundation,  varying  in  width  from  113  to  118  feet, 
and  in  height  from  2}  to  3  feet,  composed  of  a  mattress  overlaid  with 
riprap  stone ;  and  in  Drunken  Dick  Gap  a  length  of  1,663  feet  of  apron 
foundation  similarly  constructed,  64  feet  wide,  and  3f  to  4  feet  high. 

In  addition  to  the  foregoing,  7,407  cubic  yards  of  riprap  stone  were 
distributed  over  the  apron  south  of  Drunken  Dick  Shoal,  raising  the 
height  in  places  to  13  and  14  feet. 

South  jetty. — There  has  been  laid  a  length  of  4,363  feet  of  ai^ron  foun- 
dation across  the  main  channel,  and  east  and  west  of  it,  varying  in 
width  from  42  to  112  feet,  and  in  height  from  2$  to  3  feet,  comiK)8c3^  of 
a  mattress  overlaid  with  stone. 

OPERATIONS  CONTEMPLATED  DURING  THE  FISCAL  YEAR  ENDING  JUNB 

30,  1882. 

During  the  present  fiscal  year  it  is  proposed  to  confine  the  work  mainly 
to  the  north  jetty,  extending  it  seaward,  and  raising  it  to  higher  levels, 
by  methods  substantially  the  same  as  those  hitherto,  followed,  and  to 
dredge  along  those  portions  of  the  proposed  line  of  channel  where  it 
may  appear  to  be  most  advantageous. 

A  few  words  may  be  offered  concerning  the  amount  of  commerce  in- 
terestetl  in  and  to  be  benefited  by  the  completion  of  the  works  of  im- 
provement now  in  progress  at  the  harbor  of  Charleston. 

It  was  hoped  that  some  information  would  be  obtained  as  to  the 
amount  and  kind  of  traffic  directed  and  brought  to  Charleston  and  our 
other  Atlantic  seaports  from  the  Western  and  NorthwesttTU  States  by 
the  various  transportation  lines  forming  the  Southern  Kailway  and 
Steamship  Assix'iatiou,  but  the  efforts  made  for  tliat  purpose  were  not 
successful. 

Interesting  data  were  received  from  Hon.  S.  Y.  Tupper,  president  of 
the  Charleston  Chamber  of  Commerce ;  from  Hon.  F.  A.  Walker,  sui>er- 
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tntendent  of  the  Census,  and  from  other  sources.    Only  some  of  the 
most  important  of  the  information  supplied  will  be  referred  to. 

Charleston  is  the  large^st  city  on  the  Atlantic  coast  south  of  Baltimore, 
its  population  acconling  to  the  census  of  1880  being  50,000. 

The  ample  capacity  of  its  almost  land-locked  harbor  is  well  known. 
Cooper  and  Ashley  rivers,  bordering  on  either  side  the  narrow  peninsula 
on  which  the  city  is  16(;ated,  are  broa<l  and  deep  streams,  with  long 
reaches  of  bold  shore,  ottering  every  possible  advantage  for  the  construc- 
tion of  wharves  and  piers. 

Nearly  all  the  shipping  business  of  the  place  is  done  on  the  east  or 
Cooper  River  side. 

The  wharves  here  are  estimated  to  have  accommodation  for  200  ves- 
sels of  average  size,  with  a  long,  unoccupied  water-front  for  future 
expansion.  The  whaif  capacity  on  Ashley  Kiver  is  also  great,  although 
as  yet  unoccu[)ied  to  a  very  large  extent. 

Tbe  warehouses  on  the  Cooper  River  wharves  have  a  capacrity  for 
oOOjOOO  bales  of  cotton,  besides  the  usual  receipts  of  rice,  naval  stores, 
&c.  Four  steam  cotton -presses  are  in  operation,  compressing  from 
5,000  to  6,000  bales  per  day;  also,  four  rice-mills,  pounding  and  clean- 
ing daily  about  250  tierces  of  rice  of  600  pounds  each. 

Along  the  rivers  are  lumber  and  other  mills,  foundries,  and  machine 
shops,  with  ample  room  for  enlargenient. 

The  value  of  the  real  estate  in  the  city  is  estimated  at  $25,000,000. 
It  is  asserted  that  values  have  advanced  10  per  cent,  within  the  past 
year.  The  sum  invested  for  the  accommodation  of  trade  and  commerce 
in  the  city,  in  the  form  of  wharves,  warehouses,  mills,  machine-shops, 
banks,  railroads,  &c.,  is  estimated  at  $30,000,000. 

Attention  has  been  recently  given  to  the  manufacture  of  cotton 
j^oods,  and  preliminary  steps  have  been  taken  to  put  up  the  necessary 
buildings  and  machinery. 

The  cotton  crop  of  South  Carolina  has  more  than  doubled  since  1870. 
The  total  production  of  cotton  in  the  United  States  in  the  year  1880 
amounted  to  5,730,968  bales..  Of  this  crop,  one-ninth  was  received  at 
the  port  of  Charleston.  TLe  value  of  this  portion  of  the  crop  is  esti- 
mated at  about  $34,000,000. 

There  has  been  a  material  increase  in  the  receipts  of  cotton  during 
the  period  named,  as  compared  with  previous  years. 

Bales. 

Receipt  of  cotton  April  1, 1878,  to  April  1,1879 5015,077 

Receipt  of  cotton  April  1, 1879,  to  April  1,1880 443,009 

Receipt  of  cotton  April  1, 1880,  to  April  1, 1881 630,014 

Increase  over  last  year 187, 005 

Next  in  value  to  cotton  is  the  commerce  in  crude  and  manufactured 
phosphates,  used  for  fertilizing  purposes.  There  are  twenty-two  mining 
phosphate  companies  established  at  or  near  the  rivers  in  tlie  vicinity  of 
the  city,  and  six  fertilizing  mills  either  in  the  city  or  in  its  immediate 
neighborhood.  The  capital  employed  in  this  industry  is  estimated  as 
$10,000,000.  The  aggregate  business  of  the  port  in  this  article  for 
the  year  ending  April  1, 1881,  amounted  to  about  $4,000,000. 

The  total  value  of  the  business  of  the  port  for  tlie  year  ending  April 
1,  1881,  is  estimated  at  $70,<So5,202,  as  shown  by  the  following  table  of 
receipts  and  sales,  furnished  by  Mr.  S.  Y.  Tupper: 

Cotton,  upland, 6l3,29(j  bales.. $a0,HG4,500 

C«»tton,  8c»a  i«laiid,  17,014  bales 2, 041,  f>HO 

KicM?,  44, 487  t ierces '. 1 ,  557,  045 

Xaval  8tore«,  310,0:^0  baiTels 1,040,661 

Plioflphate,  crude  and  manufactured 3,975,000 
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Lumber  ami  timber,  16,133,000  feet |533,406 

Cotton  gootls,  domestic 1, 000, 000 

Fniit«  and  vegetables 450, 000 

41,862,292 

Groceries  and  liquors 16, 225, 000 

Grain  and  hay 9!^;^,  OiO 

Dry  gomls,  shoes,  and  clothing 3, 150, 000 

Drugs  and  medicines 450, 000 

Hartlware 1,170,000 

Paints  and  oils ~...  3^5,000 

Tobacco,  cigars,  &c 650,000 

Beer 500,000 

Other  merchandise 2, 000, 000 

Manufactures 3,500,000 

70,855,292 

The  maritime  business  of  the  port  duriug  the  years  1878,  1879,  aiid 
1880  may  be  briefly  shown  as  follows : 

VESSELS  AND   TONNAGE   ENTERED,    BOTH   FROM    FOREIGN   AND   DOMESTIC   PORTS. 

1878 :  772  vessels,  aggregate  tonnage 505,  K^O 

1879 :  668  vessels,  aggregate  tonnage 460, 689 

1880 :  670  vessels,  aggregate  tonnage 511, 209 

VESSELS  AND   TONNAGE   CLEARED,    BOTH    FOR    FOREKiN   AND   DOMESTIC   PORTS. 

1878:  609  vessels,  aggregate  tonnage 347,360 

1879 :  599  vessels,  aggregate  tonnage .  'MS,  546 

1880 :  587  vessels,  aggregate  tonnage 3(>9, 711 

From  the  statement  of  arrivals  and  clearances  of  vessels  at  Charleston 
from  January  1, 1875,  to  December  31, 1880,  by  the  collector  of  the  ]>ort, 
and  appended  to  this  report,  it  appears  that  the  value  of  exports  to 
foreign  countries  during  1880  was  $24,939,259,  exceeding  largely  that 
of  any  of  the  preceding  years  since  1875.  The  amount  of  duties  col- 
lected in  1880  was  $46,458.98  larger  than  during  either  of  tbe  next  pre- 
ceding two  years. 

Besides  the  river  navigation  north  of  the  city  afforded  by  Ashley  and 
Cooper  rivers,  Charleston  is  connected  by  an  inlaiid  water-route,  via 
Wai)poo  Cut,  with  a  large  and  valuable  area  of  the  coast  district  south 
of  the  city.  Lately  the  value  of  freight  passing  through  Wappoo  Cut 
has  amounted  to  nearly  $3,000,000  annually. 

Formerly  the  city  was  connected  wiih  the  northern  central  portions 
of  the  State  by  the  Santee  Canal,  extending  from  Santee  Kiver  to 
the  headwaters  of  the  Cooper  Uiver ;  but  this  route  is  no  longer  avail- 
able, having  been  neglected  and  allowed  to  fall  into  disuse  and  decay 
in  consequence  of  the  opening  of  competing  lines  of  railroad. 

Three  railroad  lines  terminate  at  Cliarleston,  viz,  the  South  Carolina 
Kailroad,  the  Northeastern  Railroad,  and  the  Savannah  and  Charleston 
Railroad. 

The  business  of  these  railroads. has  gn^atly  increased  of  late  years. 
This  might  have  been  expected  from  the  remarkable  increase  of  pop*^ 
ulation  of  the  Southern  Atlantic  States  in  the  ten  years  since  1870, 
and  of  South  Carolina  especially.  The  returns  of  the  census  of  1880 
show  an  increase  of  33.4  per  cent,  over  1870  in  the  aggregate  popula- 
tion of  North  Carolina,  South  Carolina,  Georgia,  and  Florida,  while 
for  South  Carolina  alone  the  increase  was  from  705,600  in  1870  to 
995,622  in  1880,  a  gain  of  41  jier  cent.  The  aggregate  increase  of  the 
jiopulation  of  the  whole  United  States  and  Territories  for  the  same 
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period  was  from  38,558,371  to  50,152,866,  or  au  increase  of  about  30.7 
per  cent. 

The  South  Carolina  Baihoad  connects  Charle-ston  with  Columbia,  the 
capital  of  the  State.  With  its  branches  to  Augusta  and  to  Camden,  its 
total  length  is  283  miles.  By  its  connection  at  Columbia  with  the  Char- 
lotte, Columbia  and  Augusta  Bailroad,  with  the  Wilmington,  Colum- 
bia and  Augusta  Bailroad,  and  the  Greenville  and  Columbia  Bailroad 
(formerly  Blue  Kidge  Bailroad),  it  is  well  adapted  to  drain  a  large  por- 
tion of  the  State.  In  fact  it  is  considered  to  be  the  principal  artery  of 
trade  of  the  city  of  Charleston  with  the  interior.  Together  with  the 
Northeastern  Bailroad,  the  South  Carolina  roa<l  draws  a*traflic  from  all 
the  counties  of  the  State  southeast  of  a  line  that  may  be  drawn  from 
Au^ista,  Ga.,  to  Cheraw,  S.  C. 

The  Charlotte,  Columbia  and  Augusta  Bailroad,  for  a  length  of  110^ 
miles  from  Charlotte,  North  Carolina,  to  Columbia,  with  the  Chester- 
Lenoir  narrow-gauge  branch  to  Yorkville,  drains  the  counties  north  of 
Colu^ibia  to  near  the  boundary  line  between  North  and  South  Carolina. 
It  is  not  likely  that  any  noteworthy  transit  of  goods  takes  place  from 
the  adjacent  counties  of  North  Carolina  in  the  direction  of  Charleston, 
since  the  distance  by  rail  from  Charlotte  to  Wilmington,  N.  C,  via  the 
Carolina  Central  Bailroad,  is  188  miles,  while  it  is  240  miles  from  Char- 
lotte to  Charleston  via  Columbia. 

The  Greenville  and  Columbia  Bailroad,  143  miles  long,  has  a  branch 
to  Laurens,  51  miles  long,  and  another  11^  miles  long  to  Abbeville.  It 
connects  at  Alston  with  the  Spartanburg,  Union  and  Columbia  Bail- 
road (6S  miles),  with  its  extension  to  Heudersonville  by  the  Spartan- 
borg-Ashville  Bailroad,  60  miles  long;  at  Belton  with  the  Bkie  Bidge 
branch  42  miles  to  Walhalla,  S.  C,  and  finally  at  Greenville  with  the 
Atlanta  and  Charlotte  Air-line  Bailroad. 

The  distance  by  this  air-line  railroad  from  Greenville,  S.  C,  to  Atlanta, 
Ga.,  is  IIK)  miles.    The  distance  from  Atlanta  to  Savannah  by  rail  is  293 
miles;  from  Greenville  to  Charleston,  273  miles.    A  point  on  the  air- 
line railroad,  about  70  miles  from  Greenville,  is  nearly  equidistant,  by 
rail,  fi'oni  Savannah  and  Charleston.    That  point  is  Lula  Station,  in 
Georgia,  which  also  connects  with  Athens,  Ga.,  by  the  Northeastern 
Bailroad  of  Georgia.    At  Toccoa  City,  on  the  air-line  road,^  93  miles 
from  Atlanta  and  67  miles  from  Greenville,  that  road  connects  with  the 
Elberton  Air-line  Bailroad,  Elberton  being  50  miles  from  Toccoa  City* 
It  may  be  assumed  from  the  foregoing  that,  other  things  being  equal, 
the  most  northeasterly  counties  of  Georgia  will  find  it  to  their  advan- 
tage to  send  their  surplus  produce  to  Charleston  instead  of  to  Savannah. 
The  Spartanburg,  Union  and  Columbia  Bailroad,  with  its  extension 
to  Heudersonville,  North  Cartflina,  gives  transportation  facilities  to  the 
balance  of  the  northern  counties  of  South  Carolina,  and  to  some  por- 
tions of  Western  North  Carolina. 

The  Savannah  and  Charleston  Bailroad  brings  to  Charleston  the  pro- 
duce of  the  southern  coast  counties  of  the  State,  although  a  portion  of 
it  is  prohably  deflected  to  the  Port  Boyal  Bailroad,  which  it  intersects 
at  Yemasse. 

This  city  is  therefore  well  supplied  with  rail  communication  with  the 
most  important  portions  of  South  Carolina  and  the  adjacent  States. 

In  anticipation  of  the  demands  for  larger  means  of  transportation 
required  by  the  rapid  growth  of  the  Southern  and  Western  States,  rail- 
road combinations  are  now  in  progress  with  a  view  of  establishing 
throug^h    railway  connections  between  the  cities  of  Charleston,  Savan- 
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nah  and  other  southern  ports  and  the  grain  region  of  the  great  Missis- 
sippi Valley. 

An  important  step  in  this  direction  will  be  the  proposed  extension  of 
the  old  Blue  Ridge  Railroad  from  Walhalla,  South  Carolina,  to  the  East- 
Tennessee,  Virginia  and  Georgia  Railroad  at  Knoxville,  Tenn.  -A  favora- 
ble line  of  communication  will  thus  be  opened  via  Chattanooga  to  Cin- 
cinnati by  the  Ciricinnati  Southern  Railroad,  and  to  Saint  Louis  by  the 
Kashvilie,  Chattanooga  and  Saint  Louis  Railroad.  A  still  more  direct 
line  will  be  opened  to  Cincinnati  by  completing  the  Short- Knoxville  and 
Ohio  Railroad  to  a  junction  with  tjie  Cincinnati  Southern  Railroad. 

In  a  direct  line  Saint  Louis  is  nearer  to  Charleston  than  to  any  Atlan- 
tic i)ort  north  of  it,  and  with  the  completion  of  the  contemplated  connec- 
tions, it  may  be  expected  that  a  fair  share  of  the  grain  and  other  western 
produce  will  seek  this  outlet. 

A  necessary  condition  for  securing  a  proper  share  of  this  western 
business  is  the  improvement  of  the  harbor  of  Charleston,  as  the  increased 
trade  will  require  vessels  of  larger  tonnage  than  have  heretofor^been 
able  to  cross  the  bar.  It  is  respectfally  suggested  that  the  annual  ap- 
propriations by  Congress  should  bear  a  just  proportion  to  the  magnitude 
and  importance  of  the  works  of  improvement  now  in  progress,  and  of 
the  interests  to  be  benefited  by  their  completion. 

There  is  no  reason  to  doubt  that  the  works  now  under  construction 
will,  when  completed,  maintain  a  channel  across  the  bar  of  sufficient 
navigable  depth  to  satisfy  all  the  requirements  of  cheap  ocean  freights. 

On  similar  plans  other  seaports  have  been  successfully  improved; 
Brief  descriptions,  with  charts,  of  three  foreign  harbors,  the  entrances 
to  which  have  be^n  deepened  by  the  construction  of  jetties,  are  appended 
to  this  report,  namely:  Dublin  Harbor,  Ireland,  Swinemunde,  Prussia, 
and  Knrrachee,  British  India. 

Thi8  work  is  located  in  the  collection  district  of  Charleston,  S.  C,  at  the  port  of 
entry. 
Amount  of  duties  on  imports  collected  in  1880,  $46,453.98. 

The  original  estimate  of  cost  is  a  liberal  one,  amounting  to  $1,800,000. 
Since  the  plan  was  approved  and  adopted,  the  following  appropria- 
tions have  been  made : 

By  act  of  Congress,  approved  June  18,  1878 1200,000 

By  act  of  Couffress,  approved  March  3,  1879 % 200,000 

By  act  of  Congress,  approved  June  14,  1880 170, 000 

By  act  of  Congress,  approved  March  3,  1881 175, 000 

745,000 

Of  this  amount  there  haf^  been  expended  up  to  June  30,  1881,  includ- 
ing outstanding  liabilities,  the  sum  of  $405,659.55. 

The  following  drawings  and  papers  accompany  this  report :     . 

Sheet  1,  showing  the  site  of  th»?  two  jetties  and  recent  SQundings. 

Sheet  2,  showing  longitudinal  Hection  and  diagram  of  widths  of  north  jetty  at  close 
of  fiscal  year. 

Sheet  3,  showing  longitudinal  section  and  diagram  of  widths  of  south  jetty  at  close 
of  fiscal  year. 

Report  of  Capt.  B.  D.  Greene,  Corps  of  Kngineers. 

A  table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 

Description  of  improvcmeut  of  the  harbor  of  Dublin  with  chart. 

Description  of  improvement  of  the  harbor  of  Swinemun<lc  with  chart. 

Description  of  improvement  of  the  harbor  of  Knrrachee  with  chart. 


R0\ 


to  t/um^ 
iSBU 


t^H" 


18 


y  r  o  \ 


FE 


1 


H 


yfitr/irViVA 


4a' 


U 


\ 


_1S B—.'j'yL  .vsz£9  t/ve. 


APPENDIX   J.  1065 

Money  statement. 

July  1, 1880,  amount  available * $;n8,759  94 

Amoaot  appropriated  by  act  approved  March  3,  1881 175, 000  00 

$493, 759  94 

July  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive 

ofoutstauding  liabilities  July  1,  1880 108,765  45 

July  1,1881,  outstanding  liabilites 105,654  04 

214, 419  49 

JulT  1, 1881,  amonnt  available 279,340  45 

mh  == 

Amount  (estimated)  reouired  for  completion  of  existing  project , . .  1, 055, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     750, 000  00 


Aktmet  of  propo8€UB  for  riprap  atone  for  North  Jetty,  Charleston  Harbor,  South  Carolinay 

opened  July  19,  1880. 


¥«. 


Bidders. 


1  John  H.  I>overefix,  jr.,  Charleston.  S.C 

2  P.  P.  Marphv,  'Waahington,  D.  C 

1 1  R.  G.  Ro»B  and  £.  J.  Pennypacker,  Wilmington,  N.  C 
4    David  V.  Howell,  New  York  City 


la- 

Ir  ^  9 

sis 


J.  J.  Shipman,  Lewinsville,  and  H.  P.  Gilbert.  Georgetown. 
John  F.  aa>  nor  and  Eli  T.  Bangs,  Fayetteville,  N. T 


|3  20 

2  80 

3  23 
8  37 

3  95 

4  22i 


Ak$traet  of  contract  for  riprap  atone  for  North  Jetty,  Charleston  Harbor,  South  Carolina, 


Contractor. 

Residence. 

Price  per  cu- 
bic yard. 

Nature  of  work. 

To  commence. 

To  complete. 

t.  P  Murphy 

Washington,  D.C. 

$2  80 

Delivering  riprap  stone 
of  2,800  pounds  weight 
to  the  cubic  yard  on 
Nori;h  Jetty. 

September  1, 
1880. 

June  30,  1881 

Aliftract  of  proposals  for  the  construction  of  jetties'^  in  Charleston  Harbor,  South  Carolina, 

opened  September  14, 1880. 


Ko.  I  Bidders. 

t 
_„i ^ 

1  I  John  Brady,  Brooklyn.  N.  Y 

2  Anderson  Sc  Blaisdell,  Boston,  Mass 

3  O.  J.  Jennings,  Fulton,  N.Y 

4  .  F.  P.  Murphy,  Washington,  D.  C,  and  A.  S.  Law, 
I      Staanton,  Va. 

5  }  Nicholas  A.  Devereux,  Charieston,  8.  C 

6  E.  T.  Bangs  and  Moses  Bolbey,  Fayetteville,  N.  Y.  . 

Bids  rejected  and  new  proposals  invited. 


Per  linear  foot  of  mattress  64 
feet  wide,  overlaid  with  1 
foot  of  riprap  stone. 


First 
design. 

Second 
design. 

Thinl 
design. 

$13  90 

12  00 
16  00 

$12  50 

$11  90 



12  00 

12  45 

«  «  o 

•  §  s 


Per 

c\u  yd. 
$3  50 
3  50 

2  00 

3  28 

3  30 
3  95 

1054      REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

Abstract  of  proposals  for  the  construction  of  jetties  in  Charleston  Harbor^  South  Caroh 

opened  October  16,  1880. 


2^0. 


Bidders. 


1  Nicholas  A.  Devereaz,  Charlestoii,  S.  C . 

2  John  Bradv,  Brooklyn.  N.  Y 

3  I  Moses  Dolbey,  MoaltrieTille,  S.  C 


$10  73 
1100 

11  75 


Abstract  of  contract  for  i^strw)tion  of  jetties  in  Charleston  Harbor^  South  Carolina. 


Contractor. 


Residence. 


Nicholas  A.  Deverenx. . 


Charleston,  S.  C. 


Natore  of  work. 


Lajingoonrses  com- 
post of  logs  and 
brush  overlaid 
with  1  foot  of  rip- 
rap stone. 


(4 

P. 

o 


$10  73 


To  commence. 


Feb.  5,  1881. 


To  complete. 


Dec.  26. 1881. 


Proposals  for  continuing  tpork  upon  the  jetties  in  Charleston  Harbor  y  South  Carolina^  opened 

December  11,  1880. 


■«»t-40 

1 
1 

' 

' 

No.                    Bidders. 

1 

erlinearfootofm 
wide,  overlaid  to 
foot  with  riprap 
poands  to  toe  ci 

To  commence. 

To  complete. 

$13  4.5 

1 
1  1  Moses  Solbev 

On  or  before  May  1, 1881.. 

On 

or  before  June  30, 1881. 

Contract  awarded  at  the  price  state<l :  comnleted  June  30. 1881. 

Abstract  of  proposals  for  continuing  the  construction  of  jetties  in  Charleston  Harbor,  South 

Carolina^  opened  May  9,  1881. 


No. 


Bidders. 


1  I  John  Brady,  Brooklyn,  N.  Y.... 

2  John  G.  Smith,  Charleston,  S.  C. 

3  Eli  T.  Bangs,  Fayetteville,  N.  Y 


»•• «*«••< 


For   mat-    For  riprap  L,^^^„^^„^^     Monthly 
tress.      I      stone.  *^  To  commence-!  progresi. 


July  1, 1881 


$23,000 


July  1.1881 ..    Average 
;      $23, 000. 
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COMMERCIAL   STATISTICS. 

eaU  and  clearances  of  veweU  at  Charleston^  S,  C.^  from  Januarif  1,  1875,  to  December 

31,  1880. 


VESSELS  ARRIVED. 


Coastwise. 

1 

American  vessels  from 
foreign  ports. 

Foreign  vesselft  from 
foreign  ports. 

Totsl. 

6 

R 

• 

4 

o 

si 

OS 

s 

§ 

• 

2 

o 

a| 
1^ 

• 

1 

s 
a 
o 

H 

• 

£ 

t 

!     504 

471 

400 

399 

383 

■  ■  1  **' 

382,018 
340.439 
S24.919 
322,527 
326.681 
38R,026 

11,649 
10, 113 
9,885 
9,623 
10,027 
10,641 

38 
44 
32 
44 

39 
38 

13,144 
11,896 
13.972 
19.935 
12,506 
12,412 

326 
835 
308 
455 
319 
327 

198 
224 
236 
329 
246 
191 

88,879 
101, 272 
105,480 
163,368 
121,  503 
110, 771 

2,404 
2,768 
2,851 
3,967 
3,292 
2,595 

740 
739 
668 
772 
668 
670 

484.041 
453,609 
444,371 
505,830 
460.689 
511.209 

14.879 
13. 216 
13.044 
14,045 
13,688 
13,563 

VESSELS  CLEARED. 


r. 

t 

Coastwise 

). 

461 

328,266 

10,830 

•  *  •  • 

431 

278.744 

9,095 

.... 

335 

234,429 

7,719 

.... 

2«0 

172,088 

5,801 

...J     287 

188,  212 

6,268 

296 

190.  733 

6,348 

American  Teasels  for 
foreign  ports. 


Foreign   vessels 
foreign  j)ortfl. 


for 


ToUl. 


57 
60 
35 
45 
34 
45 


24,679 
23,598 
22,767 
24.397 
11,282 
23,210 


211 

94,595 

2,527 

729 

447,540 

13, 912 

230 

103. 276 

2,812 

721 

405, 618 

12,453 

250 

108,446 

2,910 

620 

365,662 

11,  052 

398 

149, 975 

3,591 

509 

347,360 

14.045 

278 

149. 052 

3.643 

dlrlf 

348.546 

10,203 

246 

155,768 

3,375 

587 

369,711 

10,204 

Tear. 

Value  of  ex- 
ports. 

Value  of  im- 
ports. 

Duties  col- 
lected. 

_ 

$19, 655, 966 
18, 088, 152 
16, 917, 492 
21, 167,  575 
18,  693, 126 

$680,343 
455,562 
161,237 
184,127 
127,981 

$80,656  00 

.» 

89,168  00 

46,848  00 

• 

36,990  00 

24,070  00 

24, 939, 259 

248. 158 

46, 453  98 

C.  H.  Baldwin. 

CoUeetot: 


REPORT  OF   CAPTAIN   B.   D.    GREENE,    CORPS   OF   ENT.INKER8. 

UxiTRD  States  Engineer  Offick, 

CharleatoHj  S.  C,  Juljf  12,  1881. 

OLONEL :  I  have  the  honor  to  submit  the  following  report  of  progress  of  the  work 
Q  the  Jetties  in  Charleston  Harbor  for  the  fiscal  year  ending  June  30,  1881 ; 
he  work  of  the  past  year  has  been  entirely  given  to  the  extension  of  the  foundation 
rees  of  the  two  jetties.  A  small  amount  of  the  rock,  however,  was  placed  upon  the 
th  jetty  where  the  foundation  had  been  previously  laid,  viz,  the  portion  immedi- 
y  east  of  Dmnken  Dick  Shoal.  This  work  was  done  under  a  supplementary  con- 
t,  and  the  contractor  failed  t-o  perform  the  work  as  required  by  the  agreement. 
D  examination  of  the  locality,  made  in  March,  showed  that  there  was  no  real  diffi- 
y  in  the  way  of  closing  the  gap  known  as  Drunken  Dick  Shoal,  on  the  line^of  the 
h  jetty.     This  work  was  accordingly  done  in  April  and  May. 

be  foUowing  statement  shows  the  lengths  of  foundation  courses  of  the  two  jetties 
(tructed  during  the  fiscal  year,  and  the  total  lengths  on  the  30th  of  June: 


1056       REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

NORTH   JETTY. 

Outward  extension  during  the  year 

Closing  gap  across  Drunken  Dick  Shoal 1, 

Total  length  foundation  course  laid  during  year 4^    -  ^n 

Length  reported  at  date  last  report - 7, 

Length  foundation  course  June  30,  1881 ^'^^i  ^ 

SOUTH   JETTY. 

Outward  extension  foundation  course 4, 

Length  reported  at  date  last  report 2, . 

Total  length  foundation  course  June  30,  1881 6,^^ 

Of  the  above,  reported  as  done  during  the  year,  the  portion  across  Drunken  Diclc|   ^ 
not  complete,  some  4,000  yards  of  rock  being  required  to  make  it  secure. 

During  the  coming  year  the  foundation  cours<?  of  the  north  jetty  will  probably  % 
completed,  and  that  of  the  south  jetty  extended  some  3,000  feet  or  more.     Considexil 
b)e  progress  will  also  be  made  in  raising  the  north  jetty.     As  tlie  work  is  now  goltfL 
on,  all  the  money  available  will  be  expended  before  the  end  of  the  current  year. 

So  far  as  appears  upon  an  examination  by  sounding,  the  foundations  have  st»o* 
well.  The  north  jetty  has,  perhaps,  settled  a  little  in  some  places,  as  across  the  Bea^cM 
Channel  at  one  or  two  points,  but  not  to  a  very  considerable  extent.  It  should  t>^ 
remembered  that  at  present  the  foundation  is  wide  in  proportion  to  the  weight  bon*^ 
by  it;  that  a  great  part  of  it  has  been  laid  upon  shoals  where  the  bottom  nas  bec**^ 
pounded  by  the  sea,  and  thut  the  work  is  not  yet  brought  high  enough  to  have  ao3 
appreciable  etlect  upon  the  direction  of  the  currents. 

I  have  arranged  to  have  the  entire  foundation  examined  carefolly  by  a  diver  at  »^ 
early  day,  and  the  result  of  this  examination,  together  with  some  facts  relating  to  tts' 
velocity  and  direction  of  the  tidal  currents  in  the  viciuity  of  the  works,  will  be  repoi 
to  you  during  the  tiscal  year. 

'  In  accordance  with  the  general  instructions  received  when  I  reported  to  you  for  dut;^  r 
in  March  last,  arrangements  have  been  made  for  careful  and  minute  examination  9^ 
the  bar  near  the  jetties,  from  time  to  time,  with  a  view  of  observing  the  eftect  of  th^ 
work  both  tor  information  and  guidance. 

The  tracing  accompanying  this  report  is  the  first  of  these  partial  sketches  whicL* 
will  show  the  progress  of  the  works,  their  efl'ect,  and  the  difficulties  in  the  way  of  tht^ir^ 
success.     It  may  be  said,  once  for  all,  that  the  stations  indicated  as  occupied  in  th9 
location  of  points  on  the  bar  have  been  connected  by  an  accurate  system  of  triangula-- 
tion,  and  their  position  has  been  determined  vefy  closely.     I  have  no  maps  of  later 
date  than  the  Coast  Survey  Charts  with  which  to  compare  this  last  survey.    Th» 
soundings  upon  the  Coast  Survey  Charts  were  taken  in  1865.   In  this  interval  of  sixteen^ 
years  there  have  been  considerable  changes  in  the  shores  aboat  the  outer  harbor,  and 
in  the  shape  and  position  of  the  minor  portions  of  the  bar. 

The  shores  of  Sullivan's  Island  are  going  away  rapidly,  and  each  year  the  sea  is 
encroaching  upon  portions  of  the  island  that  were  ouce  at  a  safe  distance  from  the 
extreme  high-water  mark. 

The  removal  of  the  Bowman's  Jetty  in  part  accounts  for  this,  no  doubt,  and  it  is 
very  probable  that  the  north  jetty  on  the  bar  may  have  increased  the  current  of  the 
tide  in  storms,  and  caused  it  to  work  with  greater  violence  upon  the  shore. 

Morris  Island  has  been  cut  away  on  its  eastern  side  some  500  feet,  and  in  a  short  time 
the  sea  will  undoubtedly  break  through  the  narrow  strip  of  sand  and  marsh  that 
remains. 

This  action  of  the  sea  and  currents  is  now  going  on  more  rapidly  than  ever,  and 
should  receive  immeiliate  attention. 

This  sand  removed  from  these  shores  is  deposited  further  up  the  harbor  and  shifts) 
about,  requiring  constant  provisions  against  the  formation  of  shoals  in  the  vicinity 
of  ex]»osed  landings,  as  at  Fort  Sumter,  and  perhaps  tinally  may  work  out  toward  the 
mouth  of  the  harbor  and  hjive  to  be  removed  at  cou»»iderable  cost.  It  is  true,  here  as 
on  a  river,  that  the  ]ne.servatiou  of  the  shores  is  an  iuiportaut  step. 

The  approximate  positions  of  such  short  jetties  as  seem  to  be  needed  on  these  two 
islands  are*in(licated  on  the  tracing.  These  works  are  estimated  to  cost  from  $1,.'>(K» 
to  ^2,000  each,  and  the  t'xpenditnre  of  ^l(>.(Ki0  of  the  present  ai»pioj»riation  in  their 
construction  wonld,  I  think,  be  wise  eeonoiny. 

In  this  place  it  may  be  proper  to  say  that  the  practice  of  dredj;ing  the  slipsbetweeu 
the  wharves  along  the  city  front  and  (luni])in,u:  the  material  just  outside  the  pier-head 
line  has  prevailed  for  some  years  i>ast.      Looking  to  the  preservation  of  the  inner  bar. 


between  the  two  shoals  marked  A  and  B.  This  coannel  will  not  form  nntil  the 
jetty  is  well  advanced.  Looking  to  the  great  depth  of  water  in  the  main  ship 
lel  and  the  adjacent  deep  pool,  it  will  be  some  time  before  the  work  is  suflficiently 
Qced  to  materially  effect  this  part  of  the  bar.  To  make  a  channel  with  either 
mainly,  it  seems  that  in  the  one  case  an  opening  must  be  made  through  the  shoal 
d  in  the  other  through  the  har  B.  Two  approximate  locations  of  the  outer  end 
»  8oath  jetty  are  indicated  upon  the  map.  One  of  these  gives  an  opening  of  2,000 
md  the  other  of  2,600. 

B  second,  as  I  understand,  is  about  what  wasoriginally  contemplated,  and  seems 
MS  the  shoal  B  on  a  verj'  ifair  line.  Considering  the  lulvance  of  the  north  jetty, 
[lears  that  the  shoal  A  sliould  be  selected  for  removal  Hrst.  As  the  jetty  is  raised 
arrent  will  naturally  tend  to  draw  through  a  cut  parallel  to  it.  Whether  this  cut 
e  made,  and  whether  the  current  will  maintain  it,  unless  protected  from  the  heavy 
least  seas  by  the  south  jetty  ait?  questions  that  cannot  be  positively  determined 
Ivance. 

ben  I  arrived  here  in  March  the  dredge  Henry  Burden  had  recently  come  up  from 
^vannah  River.  After  an  examination  of  the  bar  I  submitted  for  your  approval 
etch  indicating  the  area  to  be  dredged,  as  shown  on  the  tracing.  This  bar,  like 
ihoal  B,  is  composed  apparently  of  sand,  with  occasional  shells  imbedded.  These 
lis  move  about  very  slowly.  The  sea  usually  breaks  upon  them,  and  this  action 
m  them  hard.  There  is  nothing,  however,  in  the  nature  of  the  material  that  ren- 
ithpir  removal  difficult.  Tlieir  exposed  position  in  the  great  obstacle.  This  being 
ease,  a  machine  to  work  at  them  should  be  able  to  stand  tolerable  severe  sea,  should 
t  rapidly  when  engaged,  besides  should  stir  no  considerable  material  that  the 
rent  may  move  along  when  once  established.  The  Henry  Burden  was  found  to  be 
p  partially  successful  in  any  of  these  particulars,  and  in  accordance  with  your 
tractions  she  was  sent  back  to  the  Savannah  River,  where  she  has  been  reported 
iave  done  good  work  in  previous  years. 

"rom  the  inquires  I  have  been  ^ble  to  make,  it  seems  probable  that  a  dredge  can  be 
It  that  will  work  successfully  on  these  shoals,  or  that  a  contract  can  be  made  for 
ir  removal.  It  is  probable  that  the  dredge  will  cost  about  $.>0,000.  Some  arrange- 
it  for  work  of  this  kind  in  the  immediate  future  seems  a  necessity, 
lie  Importance  of  a  larger  annual  appropriation  for  this  work  is  so  evident  that  it 
•celv  seems  necessary  to  refer  to  it.  The  construction  is  now  so  far  advanced  that 
irj'  large  annual  expenditure  is  practicable  with  a  reasonable  expectation  of  bene- 
herelrom  at  an  early  day. 

r.  J.  M.  Walbrect,  assistant  engineer,  is  in  charge  of  the  work  of  construction.  He 
isisted  in  the  inspection  and  measurement  of  materials  by  Mr.  W.  H.  Porter, 
es  P.  Allen,  assistant  engineer,  has  the  charge  of  the  examinations  and  surveys 
he  bar  here,  and  other  works  in  the  vicinity.  He  is  assisted  by  Mr.  T.  H.  Fisher. 
}  these  gentlemen  deserve  credit  for  the  zeal  and  intelligence  with  which  they 

»  TM>r^rktinA#1  f.ViA  HiiHah  intriitttAfl  in  them. 


V 
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The  Liffey  is  an  insi^ificaut  stream,  very  crooked,  its  total  length  being  82  miles, 
but  only  13  mile«  in  a  straight  line.  It-s  drainage  area  is  47(i  square  miles,  its  mean 
discharge  about  850  cubic  feet  per  second. 

Two  smaller  streams,  the  Dolka  and  Dodder,  also  discharge  into  the  bay  at  Dublin, 
their  aggregate  water-shed  being  108  square  miles. 

Dubliu  Bay  is  formed  by  the  projection  into  the  Irish  Channel  of  the  promontory  of 
Howth  on  the  north,  and  the  highlands  of  Dalkey,  Sandycove,  and  Kingstown  on  the 
south. 

At  the  head  of  the  northwestern  end  of  the  bay,  in  front  of  the  city  of  Dublin,  are 
two  extensive  sand  banks,  named,  respectively,  the  North  and  South  Bull,  between 
which  the  river  Liffey  is  discharged. 

I'^rom  the  constant  encroachments  of  these  banks  the  navigable  portion  of  the  river 
was  very  defective,  and  the  bar  channel  greatly  obstructed.  The  bar  is  composed  of 
moderately  fine  sand. 

The  mean  range  of  tide  is  about  8  feet  10  inches.  The  first  important  step  to  im- 
prove the  entrance  to  Dublin  Harbor  was  taken  about  the  middle  of  the  last  century. 

To  prevent  the  shifting  sands  of  the  South  Bull  from  moving  toward  and  into  the 
channels  of  the  river  and  bar,  a  substantial  jetty  or  groyne  wae  commenced  to  be  built 
in  1748,  termed  the  Great  South  Wall.  It  defined  the  southern  border  of  the  river, 
and  extended  eastward  from  the  city  to  the  bar.     Its  total  length  is  about  3  miles. 

This  wall  originally  terminated  at  the  Pigeon  House  Fort,  where  a  small  harbor  was 
subsequently  constructed  for  vessels;  its  length  to  that  point  was  about  1^  miles. 

In  the  years  from  1761  to  1768,  it  was  extended  a  length  of  about  1^  miles  more  to 
Poolbeg,  where  the  light-house  of  that  name  stands,  forming  the  eastern  extremity  of 
the  Great  South  Wall. 

The  top  of  this  w^all  is  about  6  feet  above  high-water  level  except  the  outer  end  for 
half  a  mile  in  length,  which  is  4  feet  higher.  Still  the  sea  breaks  freely  over  this  high 
portion  during  the  prevalence  of  gales  from  the  south  and  southeast. 

The  older  half  of  this  work  consisted  of  two  parallel  rubble  walls,  with  an  outside 
batter  of  about  1  upon  10,  their  faces  being  from  37  to  48  feet  apart.  The  space 
between  the  walls  was  filled  with  debris,  chietly  sand  and  gravel.  Both  face  walls  were 
crowned  with  massive  stone  parapets,  4  feet  high  and  2  feet  thick,  the  roadway  be- 
tween them  being  at  a  letel  of  6  feet  above  high-water. 

The  outer  or  later  l|-mile  length  of  the  south  wall  was  built  as  a  solid  dry  rubble 
wall,  faced  on  both  sides  and  on  top  with  granite  ashlar  hi  lon^  pieces,  bonded  but 
laid  dry  except  on  the  top,  where  the  joints  are  pointed.  The  sides  have  a  batter  of 
iV;  the  ashlar  courses  being  laid  with  vertical  faces  and  horizontal  ofiEsets. 

The  Great  South  Wall  did  not  produce  any  sensibly  beneficial  efi^ect  on  the  bnr.  It 
protected  the  river  from  the  encroachments  of  the  South  Bull,  and  acting  as  a  training 
wall,  it  confined  and  diverted  the  tide  currents  in  the  direction  of  the  river  channel, 
which  was  thereby  slightly  deepened.  The  seaward  portion  of  the  river  was  sheltered 
by  it  from  the  south  and  southeast  winds. 

The  condition  of  the  channel  across  the  bar  and  of  the  river  leading  to  the  city  was 
still  far  from  satisfactory  after  the  southern  wall  had  been  built.  On  the  bar  there 
was  only  6  feet  depth  at  low-water,  and  several  portions  of  the  river  had  depths  of 
only  2  or  3  feet. 

The  problem  of  further  improving  the  harbor  was  first  seriously  taken  up  at  the 
beginning  of  the  present  century,  and  several  of  the  most  distinguished  British  engi- 
neers were  requested  to  furnish  plans  and  rejiorts  on  the  subject. 

Some  of  these  engineers  considered  the  difficulties  of  improving  the  harbor  so  for- 
midable that  they  ^visedthe  construction  of  an  entirely  new  harbor  on  the  shores  of 
Dublin  Bay,  some  distance  from  Dublin,  connecting  with  that  city  either  by  ship 
canal  or  railway. 

-  In  1818,  the  port  corporation  of  Dublin  finally  decided  to  have  recourse  to  the  most 
simple  expedient  for  improving  the  harbor,  which  consisted  in  constructing  a  pier  on 
the  north  side  of  the  entrance,  and  termed  the  Great  North  Wall. 

The  leading  objects  to  be  gained  by  this  work  were:  To  shelter  the  harbor ;  to  pre- 
vent the  sand  passing  from  the  North  Bull  into  the  harbor ;  and  to  admit  as  great  a 
body  of  tide  water  as  possible  into  the  harbor,  and  return  the  same  to  sea  past  the 
Poolbeg  li^ht-house,  within  such  limits  and  in  such  direction  as  would  produce  the 
best  scouring  power  on  the  bar  with  the  least  obstruction  to  the  navigation. 

The  Great  North  Wall  commences  from  a  point  on  the  Clontarf  or  north  shore,  about 
7,300  feet  north  of  the  Great  South  W^all.  Its  direction  is  about  south  50^  degrees  east ; 
if  produced  it  would  intersect  the  south  work  at  an  angle  with  it  of  about  39^  degrees. 
The  North  Wall  is  straight  from  end  to  end.  Its  total  length  is  about  9,000  feet.  Its 
crest  is  established  at  a  level  of  6  feet  above  high-water  for  a  length  of  5,600  feet  from 
the  shore,  and  then  drops  down  to  about  high- water  level,  and  beyond  that  gradually 
descends  to  the  outer  end  of  the  jetty,  where  it  is  only  about  one  foot  above  low-water. 

Tlie  width  of  the  gap  between  the  heads  of  the  two  walls  or  jetties  is  about  1,000 
..eet.  The  mode  of  constructing  the  Great  North  Wall  was  quite  simple.  Large  and 
//y/dJ)  r}j>rap  stones  were  thrown  on  the  bottom  of  the  bay,  where  they  were  allowed  to 
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tiniltheirown  foundation  l>y  settling.  The  smaller  stones  consisted  chiefly  of  limestone, 
the  larger  pnes  of  granite  quarried  in  the  vicinity.  Where  pnwiticable,  the  material  was 
duiuped  ^m  cart8,  otherwise  it  was  transported  and  sunk  from  small  sailing  vessels. 

The  top  width  of  this  riprap  work  is  about  30  feet.  The  side  slopes  vary  now  from 
I  u^wn  2  to  1  apon  4. 

This  work  was  begun  in  1819  and  finished  in  1825.  Before  speaking  of  the  effects 
of  the  two  works,  a  few  remarks  may  be  ma<le. 

In  1619  the  harbor  was  approached  by  two  shallow  channels,  of  which  the  deeper 
but  leas  direct  was  formed  by  the  scour  of  the  flood  tide,  and  the  other  by  that  of  the 
ebb. 

The  bar,  which  in  1819  blocked  the  entrance,  consisted  of  a  flat  sandy  shoal,  the 
western  end  of  which  was  about  500  feet  east  of  Poolbeg  light-house,  whence  it  ex- 
tended in  an  easterly  direction  nearly  5,000  feet. 

The  flood  channel  passed  between  the  South  Bull  and  the  western  terminus  of  the 
shoal,  with  a  minimum  low-water  depth  of  8  feet  6  inches.  This  channel  was  then 
and  isgtill  kept  open  by  the  scour  of  the  flood  tide,  which  enters  Dublin  Bay  from  the 
liontheast  and  sweeps  around  the  edge  of  South  Bull. 

The  bar  channel  proper,  or  the  ebb  channel,  had  a  direction  east  by  south,  with  a 
miniiuum  low- water  depth  of  6  feet  6  inches. 

ARE.\  AND  VOLUME  OF  BACKWATER. 

The  estuary  composed  of  the  two  jetties,  including  the  tidal  portions  of  the  two 
n'vers,  is  a  little  over  4  square  miles.  A  little  less  than  1  square  mile  of  this  area  is 
below  low-water ;  the  remainder  averages  IH  f^ct  above  low-water.  The  average 
quantity  of  water  flowing  into  and  discharged  from  the  estuary  is  estimated  at  about 
*i4.U00,t«[W)  tons  per  tide  each  way,  or  about  31,600,000  cubic  yards. 

WIDTH  AND  VELOCITY  OF   DISCHARGE. 

From  the  description  given  of  the  longitudinal  profile  of  the  North  Wall  it  follows 
that  the  width  of  the  opening  through  which  the  water  is  discharged,  diminishes  as 
the  tide  falls.  At  the  commencement  of  the  ebb  the  width  is  4,000  feet,  the  water 
dowingover  that  part  of  the  jetty  which  is  below  high-water ;  near  low-water  the  outlet 
is  narrowed  to  rather  less  than  1,000  feet ;  the  eftiuent  stream  being  confined  between 
Poolbeg  light-house  and  the  extreme  end  of  the  North  Wall. 

The  object  to  be  attained  by  terminating  the  higher  portion  of  the  wall  at  so  con- 
siderable a  distance  from  the  southern  side  of  the  entrance  was  apparently  to  avoid 
producing  such  a  current  as  would  be  injuiioas  to  navigation ;  a  greater  velocity  than 
4  miles  per  hour  at  the  entrance  to  a  harbor  being  undesirable  and  liable  to  cause  in- 
convenience if  not  danger,  particularly  to  sailing  vessels. 

The  main  ebb  current,  as  defined  by  the  deepest  channel,  flows  over  the  bar  in  a 
direction  east  one-half  south,  frequently  attaining  a  velocity  of  3^  miles  per  hour. 
The  greatest  velocity  generally  occura  at  half-ebb  of  high  spring  tides,  and  in  all 
cases  decreases  considerably  as  the  stream  spreads  and  enters  the  deep  water  east  of 
the  bar. 

RESULTS. 

In  regard  to  the  benefits  to  navigation,  it  is  stated  that  in  18.35  the  largest  vessels 
that  could  enter  the  harbor  rarely  exceeded  400  tons  register,  while  in  1879  vessels  of 
1,600  tons  register,  carrying  usually  2,200  tons  of  cargo  visit  the  place,  with  a  draught 
of  22  feet.     Coasting  vessels  of  13  to  14  feet  draught  can  now  enter  or  leave  the  port 
at  the  low- water  stage. 

The  tonnage  annually  entering  the  port  has  almost  steadily  increased  since  the 
Great  North  Wall  was  completed.  In  1825  it  amounte<l  to  396,053  tons,  in  1877, 1,973,781 
tons. 

The  progress  of  scour  has  been  more  or  less  continuous  since  1822,  when  the    Nor 
Wall  was  not  yet  completed.     Relatively  the  ^eatest  eftects  were  obtained     in  t 
fir?>t  six  years,  from  1822  to  1828^  as  shown  by  the  loUo  wing  table,  which  gives  the  least 
depth  on  the  bar  observed  in  difterent  years : 


•^^ 

■ 

.9 

to  M  »« 

--a 

Ae> 

ee  d  cS 

tc 

Date. 

Minimum     de 
on  bar  at  1 
wat«r. 

• 

'5 

u 

9 

■*^ 

a 

Increase  of  m 
mum  depth. 

Rat«  of  incr« 
of  minimi 
depth  per  ye 

i 

Ft.  In. 

Tearg. 

Ft.  In. 

Inches. 

Ft.  In. 

]^-l^                        

6      3 

9      6 

10      6 

13      0 

19      3 

1  V>|S 

6 

5 

23 

3      3 
1      0 
3      6 

6.50 
2.40 

1.81 

22      (i 

l>v>3 

23      6 

]ii3U 

20      0 

1*73 

16      0 

i 

17 

3      0 

2.11 

29      0 

\ 

APPENDIX   J.  1061 

trary  winds.     Its  power  of  trausportinff  sand  and  other  sedimentary  matter  is  not  so 
great  at  Swinemunde  as  at  many  other  localities  on  the  Baltic  coast. 

The  west  pier  or  jetty  was  designed  to  arrest  the  progre&s  of  the  sand  brought  to  the 
entrance  by  the  littoral  current,  besides  confining  the  currents  of  the  outflowing 
wat«r8.  That  it  has  been  effective  in  that  respeet  is  shown  by  the  filling  up  of  the 
large  triangular  sx>ace,  we«t  of  the  west  jetty,  the  land  end  of  which  is  now  far  in- 
shore. 

The  well-known  fact  that  near  concave  banks  the  currents  of  flowing  water  gener- 
ally create  and  maintain  a  deep  channel,  induced  the  designer  of  the  Swinemunde 
jetties  to  construct  them  on  a  curved  plan,  to  secure  ample  depths,  at  least,  on  one  side 
of  the  entrance  channel. 

Moreover,  ^y  adopting  this  form  no  violent  change  in  the  direction  of  the  flow  was 
intro<luced.  The  northwesterly  course  of  the  stream,  as  it  had  existed  for  many  years 
previously,  was  followed  in  locating  the  works,  the  east  jetty  being  made  concave  on 
the  west  side  next  to  the  channel. 

The  two  jetties  are  of  unequal  length,  the  east  jetty  overlapping  the  west  jetty 
about  one-<|uarter  mile,  thereby  securing  the  improved  channel  and  the  interior  of  the 
harbor  against  the  effects  of  the  heaviest  storms — those  from  the  northeast. 

The  curved  plan  proved  entirely  successful,  inasmuch  as  considerable  depths  were 
produced  next  to  the  east  jetty ;  in  fact,  the  opinion  has  been  expressed  that  a  more 
gentle  curvature  might  have  been  better,  as  the  depths  in  the  concave  bend  are  actu- 
al ly  greater  than  needed,  while  on  the  opposite  side  extensive  shoals  are  found,  neces- 
sarily I'educing  the  widtn  of  the  navigable  channel  and  requiring  the  frequent  use  of 
dredging  machines. 

The  width  of  the  entrance  opposite  the  head  of  the  west  jetty  is  about  1,100  feet, 
but  only  about  one-third  of  that  width  is  available  for  vessels  drawing  18  feet. 

As  a  general  result  of  this  improvement  it  is  reported  that  the  principal  channel  in 
which  tne  depths  were  only  7  to  7|  feet  before  the  works  were  begun  now  has  a  navi- 
^ble  depth  of  more  than  20  feet,  which  has  been  maintained  for  nearly  half  a  century. 

The  steamers  of  the  "Stettin  Lloyd"  running  between  New  York  and  Stettin  are 
^  imited  to  17  feet  draught,  not  for  lack  of  depths  at  the  entrance,  but  becauHC  a  greater 
*^rau^ht  cannot  be  salely  carried  through  the  Haff  and  the  river  Oder  to  the  city  of 
tettin. 

It  will  be  seen  from  the  accompanying  plan  that  the  mouth  of  the  entrance  is  turned 
towards  the  littoral  current,  which  may  appear  to  be  somewhat  remarkable  on  the 
supposition  that  the  overlapping  part  of  the  east  jetty  would  act  as  a  catch  for  the 
drifting  sand  moved  by  the  shore  current. 

It  has  been  prove<l,  however,  that  the  outflowing  currents  are  of  sufficient  strength 
to  keep  open  a  good  channel  in  front  of  the  entrance. 

Of  late  the  question  has  been  raised,  whether  it  would  be  advisable  to  continue  the 
jetties  on  the  curve  adopted,  whenever  it  should  become  necessary  to  extend  them. 
It  is  obvious  that  an  extension  on  such  a  plan,  if  sufficiently  long,  would  finally  turn 
the  mouth  entirely  shoreward,  which  would  be  impracticable.  It  has  been,  there- 
fore, proposed  to  extend  the  east  pier  on  a  reverse  curve,  directing  the  current  to 
the  north-northeast,  and  in  prolonging  the  west  pier,  bringing  it  nearer  to  the  east 
pier.  By  these  means  it  is  expected  that  the  entrance  would  be  protected  from  de- 
posits of  sand,  moved  by  the  prevailing  northwest  winds  and  littoral  current,  which 
chiefly  cause  the  necessity  of  dredging,  and  that  the  seaward  scour  would  be  main- 
tained or  increased. 

The  Swinemunde  jetties  were  constructed  of  alternate  courses  of  brush  mattresvses 
and  rubble-stone,  as  shown  in  the  cross-section  of  the  east  jetty,  taken  near  its  head 
in  1858. 

The  broken  line  shows  the  original  profile.  Since  that  time,  through  compression 
of  the  several  courses  of  mats,  the  crown  has  settled  still  lower  than  represented  in 
the  figure. 

The  average  width  of  the  jetties  at  the  water  lino  is  60  feet.  Tlie  crown  and  adja- 
cent portions  of  side  slopes  were  paved  or  revetted  with  heavy  granite  blocks. 

The  fre<]uent  damages  to  this  pavement  necessitated  repeated  repairs  to  restore  the 
height.  A  marked  modification  of  the  original  cross-section  has  been  brought  about 
by  the  formation  of  a  wide  berme,  on  the  harbor  side,  caused  by  the  deposit  of  masses 
of  stone  carried  across  the  crown  from  the  outer  slope,  by  the  force  of  the  waves. 

The  construction  of  this  work,  commenced  in  1819,  was  completed  in  1829. 

Seven  years  later  it  was  considerably  damaged,  and  before  it  was  thoroughly  re- 
paired, another  heavy  northeast  gale  caused  extensive  injuries.  Great  qnantitit'S  of 
paving  and  rubble-stone  were  carried  off,  leaving  the  mattresses  exposed.  The  stones 
were  generally  thrown  in  large  piles  upon  the  inner  slope. 

An  attempt  was  made  to  secure  greater  stability  by  connecting  rows  of  stone  with 
strong  iron  and  wooden  dowels,  but  it  failed,  the  least  motion  destroying  the  connec- 
tion.    Even  granite  blocks  of  4  tons  weight,  and  cement  blocks  still  heavier,  did  uo^ 
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resist  the  shock  of  the  waves  produced  by  stroDg  northeast  gales,  and  were  thix>w-n 
over  the  crown. 

The  head  of  the  jetty  is  now  paved  with  cnt  stone,  at  a  slope  of  1  to  8,  and  is  pro- 
tected by  rows  of  very  large  blocks  of  granite.  Although  more  recent  gales  have 
shown  that  full  security  has  not  yet  been  attained,  the  damages  produced  are  on  the 
whole  of  more  moderate  extent  than  heretofore. 


DKSCmiTlOX   or   KUKHACIIKK   UAlUiOlt,   EAST  INDIES. 

Kurrachee  (sec  accompanying  chart)  is  the  principal  town  and  sea-port  of  the  prov- 
ince of  Sinde,  the  most  westerly  harbor  of  the  British  possessions  in  the  East  Indies. 
It  is  situated  on  the  northern  border  of  the  Arabian  Sea,  and  about  50  miles  west  <»f 
the  principal  pass  of  the  Indus  River  Delta.  The  mouths  of  this  delta  being  bari-^d 
by  sand  banks,  Kurrachee  may  be  considered  as  the  transfer  point  for  traffic  on  the 
Indus. 

The  general  trend  of  the  coast  is  northwest  and  southeast. 

Violent  storms  are  unknown  here,  but  the  southwest  monsoons,  blowing  directly 
toward  the  coast,  from  the  middle  of  June  to  the  middle  of  Sept-ember,  bring  on  very 
heavy  seas,  owing  to  a  sweep  of  about  500  miles  over  a  deep-sea  bottom.  At  such 
times  the  waves  in  deep  water  just  outside  the  entrance  into  the  harbor  attain  a  height 
of  15  feet  from  hollow  to  crest,  traveling  at  the  rate  of  150  miles  per  hour. 

The  average  range  of  spring  tides  is  9  feet  6  inches,  with  occasional  oscillations  as 
great  as  12  feet.     The  mean  range  of  neap  tides  is  from  3  to  4  feet. 

Kurrachee  is  a  strictly  tidal  harbor,  the  only  river  discharging  into  it,  the  Layari, 
flowing  only  for  a  few  days  each  year,  when  heavy  rains  faU  in  the  hills.     Even  at 
those  times," although  it  has  considerable  volume  and  brings  down  a  large  quantity  of 
sand,  it  is  said  to  have  no  appreciable  eft'ect,  favorable  or  otherwise,  on  the  regimen 
of  the  harbor. 

The  maintenance  of  the  harbor  is  chiefly  due  to  the  existence  of  a  large  area  of 
backwater.  A  shallow  marshy  basiu  in  close  proximity  to  the  harbor  and  covering 
an  area  of  about  18  square  miles  at  high-water  of  spring  tides,  acts  as  an  immense 
natural  scouring  basiu. 

The  harbor  is  separated  from  the  sea  by  a  reef  about  10  miles  in  length,  running  in 
a  northwesterly  direction  and  connecting  at  its  northerly  end  with  the  mainland. 
The  sea  has  formed  a  beach  along  this  reef,  topped  by  a  ridge  of  sand.  The  south- 
easterly end  of  the  reef  is  a  headland  of  90  feet  height,  known  as  Manora  Point.  This 
point,  forming  the  right  bank  of  the  lower  harbor,  consists  of  stiff  clay  capped  by 
conglomerate  rock,  large  masses  of  which  have  fallen  off  and  help  to  protect  the  base 
of  tne  cliff.    A  light-house  occupies  the  extremity  of  Manora  Point. 

The  left  bank  of  the  harbor,  for  a  distance  of  about  2  miles,  is  formed  by  a  sand 
spit,  to  the  eastward  of  which  lies  a  shallow  bay,  about  3i  miles  in  width. 

From  Manora  Point  the  **bar"  runs  in  an  east<Tly  direction. 

The  former  main  channel,  of  14  feet  low-water  depth,  rounded  the  spit  about  1,00<J 
yards  from  Manora  Point,  while  a  minor  west  channel  of  11  feet  depth  existed  nearer 
to  the  point  at  about  the  same  place  where  the  new  channel  has  been  found.  These 
old  channels  were  much  exposed  to  occasional  shoaling  from  the  effects  of  the  mon- 
soons. 

The  bar  is  formed  chiefly  of  sand,  but  near  the  point  occur  small  patches  of  sand- 
stone rock,  bowlders,  and  shingle. 

Before  the  improvements  were  made,  the  head  of  the  bay  lying  to  the  eastward  of 
the  entrance  was  connected  with  the  backwater  of  the  harbor  by  means  of  Chinna 
Creek,  so  that  in  point  of  fact  there  were  two  outlets  to  the  tidal  basin. 

The  first  works  of  improvement,  commenced  in  1843,  soon  after  the  British  con- 
quest of  Sinde,  comprised  a  timber  pile  pier  at  Keamari  and  the  Napier  Mole,  a  solid 
and  broad  causeway  of  earth  about  2  miles  long,  extending  from  the  westerly  end  of 
Keamari  to  near  Kurrachee  on  the  mainland.  This  road  facilitated  traffic  between 
the  town  and  the  sliipping  at  Keamari,  but  it  was  considered  to  be  injuiious  to  the 
harbor  for  the  reason  that  it  excluded  from  it  the  waters  of  the  eastern  or  smaller  por- 
tion of  the  tidal  basin,  and  allowed  them  to  escape  directly  into  the  bay  through  the 
mouth  of  Chinna  Creek. 

In  1859,  Mr.  James  Walker,  of  England,  submitted  a  project  for  improving  the  har- 
bor and  channel  of  approach,  comprising  the  works  named  below,  which  have  been 
constructed  substantially  as  described. 

1.  Manora  BreaktcatcTy  extending  from  Manora  Point  on  the  west  side  of  the  entrance, 

in  a  direction  south  by  east  one-quarter  east,  for  a  length  of  1,503  feet,  terminating 

in  a  low-water  depth  of  30  feet.     This  work  was  designed  to  shelter  the  entrance 

froM  the  violent  and  dangerous  seas  caused  by  the  southwest  monsoons,  and  to  pro- 


c 


a. 


i 


fc!*AY 


^^•iiiwiiiiWil 


lYSTER 
ROCKS 


\ 


*\ 


1     I 


\  I 


APPENDIX    .1.  1063 

twt  the  outer  part  of  the  Maiiora  anchorage  ko  as  to  render  it  .safely  available  during 
their  nrt-valeuce. 

Attlie  shore  end  the  top  was  to  be  raised  to  4  feet  above  high- water  of  spring-tides, 
dropping  to  high- water  at  about  one-third  the  way  out,  and  so  continuing  to  the  end. 

2.  Kenmari  grain  and  east  pier. — These  two  works,  along  the  left  bank  of  the  en- 
traucc  and  harbor,  are  practically  one,  the  east  pier  being  actually  the  seaward  con- 
tinnation  of  the  groin  or  jetty.  This  jetty  runs  m  a  slight  curve,  about  south-south- 
east from  the  shore,  for  a  length  in  the  aggregate  of  about  9,050  feet. 

It  is  a  rip  rap  work,  with  its  top  generally  4  feet  above  high- water,  except  the  outer 
end,  500  feet  in  length,  which  gradually  slopes  to  the  low-water  level  of  spring-tides. 

Theohject  to  be  attained  by  this  work  was  to  concentrate  and  direct  the  tidal  cur- 
rents in  the  lower  harbor  and  over  the  bar,  and  to  stop  the  movement  of  sand  over 
the  east  spit  into  the  harbor  from  the  eastward.  This  groin  and  pier  on  the  east  side, 
audMauora  Point  and  breakwater  on  the  west  side,  form  two  approximately  parallel 
jetties,  their  least  distance  apart  being  a  little  over  2,000  feet. 

3.  Ckinna  Creek  stoppage. — This  is  an  embankment  about  2,780  feet  long  and  15 
feet  wide  on  topj  with  sidirslopes  of  about  1  to  1,  closing  the  mouth  of  Chinna  Creek. 
This  dam  was  designed  to 'divert  Chinna  Creek  and  the  east  backwater  generally  in- 
to the  harlK>r.  For  this  purpose  a  i>ortion  of  the  northern  part  of  Napier's  Mole  w.as 
cut  away  and  r«?placed  by  an  iron  screw  pile  bridge. 

A  con?4iderable  amount  of  dredging  was  done  in  the  now  (western)  entrance  chan- 
nel near  Manora  Point,  and  also  at  Deep  Water  Point,  a  projection  on  the  west  side  of 
the  lowvT  harbor,  consisting  of  sand  ana  shingle,  with  underlying  rock,  disturbing  the 
tidal  ciin-ents,  and  causing  eddies. 

The  works  begun  in  18G1  were,  in  the  main,  finished  in  1873,  but  they  were  not  car- 
rieilon  rontinuously.     Scarcely  anything  was  done  in  the  years  from  1864  to  1869. 

It  is  stated  that  the  necessity  for  dredging  was  probably  caused  to  a  great  extent 
Vth«*  fact  that  the  works  were  not  undertaKen  in  proper  onler.  The  Manora  Break- 
water should  have  been  built  lir.st,  but  was  not,  on  account  of  its  great  expense. 

RESULTS* 

Without  entering  into  details,  it  appears  from  the  official  reports  that  the  scour  caused 

hy  the  Keamari  croin  or  jetty,  aided  indirectly  by  dredging  and  excavations  at  Deep 

Water  Point,  and  largely  by  dredging  on  the  outer  bar,  has  established  a  direct  en- 

traoi-e  channel  500  feet  in  width,  20  feet  de^p  at  low-water,  and  half  a  mile  in  length. 

This  channel  is  sheltered  by  tlie  Manora  breakwater. 

Vessels  of  22^  feet  draught  can  now  safely  pass  out  or  in  during  the  southwest  mon- 
fioons,  and  during  the  fair  seasons  24  feet  can  be  carried  through.  This  is  an  increase 
of  5  to  7  feet  during  the  monsoons,  and  4^  to  6  feet  during  the  fair  season,  as  compared 
with  the  old  directions. 

The  deuth  of  water  in  the  entrance  channel  is  now  29  feet,  at  high-water  of  spring- 
tides, and  24  to  25  feet  at  high-water  of  neap  tides. 

The  anchorage  in  the  lower  harbor  has  been  deepened,  enlarged,  and  stilled,  though 
mnch  of  what  was  gained  at  Keamari  np  to  18G9  has  been  teniporarilj"  lost  through 
the  deposit  and  accumulation  of  material  scoured  out  from  the  new  channel  or  upper 
harbor  since  the  Chinna  Creek  stoppage  was  built. 

Id  effecting  these  improvements  it  is  estimated  that  up  to  January,  1878,  over 
2,600,000  cubic  yards  of  material,  mostly  sand,  was  removed  from  the  entrance  and 
lower  harbor,  of  which  one- fourth  was  eftected  by  dredging,  and  three-fourths  by  scour. 
From  the  upper  harbor  about  2,000,000  cubic  yards  were  removed,  one-third  of  which 
was  effected  by  dredging,  and  the  balance  by  scour. 

The  opinion  is  expressed  by  the  engineer  in  charge  of  the  works  that  these  quanti- 
ties have  only  half  exhausted  the  capacity  of  the  scouring  works,  though  it  will  re- 
qnire  several  years,  aided  by  dredging,  with  some  additional  works  of  no  great  cost, 
to  develop  their  full  effect. 
The  cost  of  all  the  works  thus  far  executed  is  £490,940,  or  about  §2,376,000. 
It  is  stated  that  greater  results  might  have  been  achieved  at  less  aggregate  cost  if 
the  works  had  been  carried  on  in  a  different  order  and  without  stoppage. 

Some  of  the  works  executed  had,  of  course,  no  intliience  whatever  in  improving  the 
entrance  to  the  harbor,  and  were  not  designed  for  that  object. 

Among  these  may  be  named  the  native  jetty  and  quay,  which  together  cost  about 
^i00,000. 

There  seems  to  be  a  Well-founded  impression  that  the  Chinna  Creek  stoppage  has 
effected  the  lower  harbor  injuriously.  The  scour  of  the  outflow  of  the  eastern  back- 
water has  indeed  deepened  new  channel,  and  thus  given  access  to  the  **  native  jetty" 
for  light  craft;  but  the  velocity  of  current  is  check^  when  it  reaches  the  open  harbor 
at  Keamari,  and  the  water  drops  the  load  of  silt  brought  from  above.  It  is  estimated 
that  the  area  of  the  valuable  Keamari  anchorage  has  been  reduced  '^^  per  cent,  thereby. 
Lately  the  question  has  been  under  consideration  whether  it  would  not  be  adviaaVAci 
t«  reopen  the  month  of  Chinna  Creek. 


{ 


10b*4      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  AlvMIT. 

It  has  been  plainly  suggested  by  some  engineers  that  the  Chinna  Creek  works  should 
never  have  been  undertaken,  and  that  the  works  of  improvement  should  have  been 
confined  to  the  lower  harbor,  with  a  view  of  transferring  the  center  of  business  from 
Knrrachee  to  Keamari,  as  proposed  by  Sir  Charles  Napier,  when  governor  of  Siude,  in 

Some  additional  work  is  now  in  progress.  It  consists  (1)  i^  dredging  at  the  en- 
trance, and  in  the  lower  harbor,  anci,  also,  at  some  places  in  the  upper  harbor ;  (2)  in 
groining  the  west  or  right  shore  of  the  lower  harbor,  to  aid  the  scour  by  reducing 
and  regulating  the  width  of  its  channel. 

A  project  has  been  suggested,  though  not  yet  adopted,  which  contemplates  (1)  ex- 
tending the  Keamari  jetty  about  1,100  feet,  in  order  to  prevent  eddies  and  shoaling  in 
the  entrance  channel  from  the  cross-rush  of  the  flood  currents,  and  (*2)  reducing  the 
rocky  projection  at  Deep  Water  Point,  to  lead  the  ebb  currents  into  the  entrance 
channel. 

DETAILS  OF   CONSTRUCTION. 

The  Manora  breakwater,  commenced  in  1859  and  finished  in  1863,  consists  of  a  base 
of  rubble  stoue  deposited  from  boats,  and  leveled  off  by  helmet  divers,  generally  to  15 
feet  below  low-water,  but  near  the  shore  to  10  feet  below  that  level. 

On  this  base  concrete  blocks,  generally  measuring  12  by  8  by  4i  feet  each,  and  weigh- 
ing 27  tons,  were  set  on  edge,  without  mortar,  leaning  back  toward  the  shore  end,  at 
a  slope  of  3  inches  to  1  foot. 

The  length  of  two  blocks  formed  the  width  of  the  breakwater,  and  the  width  of 
three  blocks  its  height  above  the  base,  the  cross-section  of  the  block  wall  being  24 by 
24  feet. 

At  the  shore  end  the  top  rises  4  feet  above  high-water  of  spring  tides,  dropping  to 
high-water  at  about  one-third  the  way  out,  and  so  continuing  to  the  end. 

The  work  has  since  settled,  more  or  less,  in  the  middle  and  outer  portions  as  much 
as  2i  to  3i  feet. 

It  suffered  some  damage  from  the  first  few  monsoons,  some  thirty  blocks  having 
been,  at  various  times,  washed  out  from  the  top  course  on  the  harbor  side,  which  were 
replaced. 

It  now  seems  to  be  thoroughly  consolidated,  as  the  last  four  monsoons  reported,  to 
1880,  have  done  no  damage. 

The  arrangement  of  the  wall  without  bond  greatly  facilitated  both  execution  and 
repair. 

In  fact,  the  success  which  has  hitherto  attended  the  completion  of  this  breakwater 
is  ascribed  to  the  al>sence  of  horizontal  and  transverse  bonds,  as  otherwise  the  struct- 
ure, founded  on  a  loose  nibble  base,  would  have  been  dislocated  and  ruptured  by  the 
unequal  settling  and  yielding  of  the  base,  and  by  the  force  of  the  monsoon  waves. 

The  seaward  angle  formed  by  the  breakwater  and  the  shore  had  to  be  strengthened 
by  dumping  in  about  4,000  tons  of  rubble  stone,  and  an  erjual  amount  was  deposited 
as  a  "toe"  on  the  seaward  side  of  the  superstructure.  Including  these  quantities, 
the  total  amount  of  rubble  stoue  consumed  for  the  substructure  appears  to  have  been 
about  105,000  tons. 

Each  concrete  block  of  27  tons  weight  contained  432  cubic  feet,  and  the  following 
quantities  of  material  intered  into  its  composition  : 

English  Portland  cenient,  9^  casks,  or  3,729  pounds,  or  44  cubic  feet. 

8nnd  from  the  bed  of  the  Layarie  River,  180  cubic  feet. 

Shingles  from  Manora  conglomerate,  252  cubic  feet. 

Quarry  lumps,  Manora  conglomerate,  144  eub\p  feet. 

This  is  ecfual  to  one  part  cement  to  thirteen  parts  of  other  materials,  exclusive  of 
the  sea  water  (about  4:i2  gallons)  used  for  incorporating  the  materials.  The  bulk  of 
cement  is  one-tenth  of  that  of  the  finishetl  block. 

The  Keamari  groin  or  jetty  \^' an  commenced  in  November,  1861,  and  finished  to  the 
length  of  about  7,548  feet,  as  proposed  by  Mr.  Walker,  in  April,  186:5. 

It  is  formed  of  rubble  stone,  tipped  chiefly  from  wagons,  but  partly  from  boats. 
The  size  of  stone  varies  from  hand  rubble  to  4  or  5  tons,  the  larger  stone  being  chiefly 
near  the  outer  end. 

The  mean  top  \nidth  is  21  feet,  with  natural  side  slopes,  and  the  top  is  4  feet  above 
high-water  springs.  Along  each  side  is  a  bench  to  protect  the  toe.  The  bottom  is 
sunk,  more  or  less,  into  the  sand ;  177,591  tons  of  stone  were  used  in  this  work. 

The  Eant piery  consisting  of  an  extension  1,500  feet  in  length  of  the  Keamari  groin, 
was  finished  in  May,  18^)5.     It  is  similar  in  style  to  the  groin,  but  owing  to  the 
greater  exposure,  larger  stone  was  used  generally  in  its  construction.     The  last  500 
feet  of  its  length  slopes  ott' longitudinally  from  4  feet  above  high-water  to  the  level  of 
low-wate4*  of  spring  tides. 

This  section  is  20  feet  wide  at  top,  with  side  slopes  as  follows:  From  top  level  to 
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low-water  (latum,  1  upon  l|;  from  datum  to  bottom,  1  npoD  2.  There  is  also  a  bench 
on  each  side  extending  from  the  bottom  of  the  slopes,  24  feet  on  each  side,  and  2^  feet 
iu  height. 

This  work  contains  125,058  tons  of  stone. 

Cimna  Creek  stoppage  or  dam^  built  from  18G3  to  1874,  is  formed  chiefly  of  nibble 
stone,  with  hearting  and  backing  of  stiff  mud.  The  base  extends  a  considerable 
width  and  depth,  owing  to  the  action  of  scour  during  the  gradual  contraction  of  the 
opening;  but  the  dimensions  cannot  be  exactly  given,  owing  to  the  work  being  buried 
inland. 

b  fonning  the  bank,  65,328  tons  of  stone  and  about  42,000  cubic  yards  of  mud  back- 
ing were  ns^,  but  the  work  having  been  spread  over  a  period  of  about  ten  years  was 
unavoidably  expensive. 

COST  OF   CERTAIN  WORKS  OF  IMPROVEMENT, 

The  works  comprised  in  Mr.  Walker's  plan  were  estimated  to  cost  £.'iOO,000. 

Jlie  following  table  shows  the  estimated  amounts  and  the  amounts  actually  used : 


Amounts  ;  Amounts 
estimated.  :     actual. 


L  MiDora  breakwater 

1  leuukri  groin  and  east  pier 

ICUiuCreek  stoppage 

I  Sifitr  Mole  screw  pile  bridge 

I  Niore  Jetty  and  quay 

1  »Y  channel 

To<al 

Or,  according  to  Mr.  Walker,  say 


£110, 000 
82,000 
9,000 
40,000 
28,000 
18,000 

287,000 

300,000 

£69,  634 
48.  317 
18,827 
49, 012 
43,067 
62,602 


291, 459 


291, 459 


The  actual  cost  of  the  works  up  to  March  31,  1879,  has  been  much  higher,  the  addi- 
tional expense  being  chargeable  to  dredging,  plaut  and  workshops,  harbor  surveys, 
aad  engineering  superintendence. 

The  five  years'  suspension  of  work  is  reported  to  have  added  largely  to  the  aggre- 
gate final  cost  of  the  improvement. 


J    2. 

IMPROVEMENT    OF    SULLIVAN^S    ISLAND    FOR    THE    PROTECTION     OF 

CHARLESTON  HARBOR,  SOUTH  CAROLINA. 

By  act  approved  June  14, 1880,  the  sum  of  $5,000  was  appropriated 
for  this  work,  and  this  is  the  first  appropriation  made  by  Congress  for 
the  special  purpose  named  in  the  get. 

This  improvement  was  deemed  necessary  in  order  to  prevent  further 
encroachment  by  the  sea  upon  the  south  shore  of  Sullivan's  Island  on 
that  portion  which  lies  from  one-half  to  three-fourths  of  a  mile  east  of 
Fort  Moultrie,  where  considerable  erosion  had  taken  place  during  the 
two  or  three  preceding  years.  The  island  is  here  very  low,  and  forms 
bat  a  narrow  strip  of  land  between  the  ocean  and  the  large  estuary  in 
rear  called  ^'  the  Cove,''  and  apprehension  was  felt  that  a  severe  south- 
♦"ast  storm  might  cause  a  break  clear  through,  endangering  property 
and  human  lives. 

Under  date  of  August  3, 1880,  proposals  were  invited  for  constructing 
one  or  more  spur  jetties  at  the  place  indicated,  the  same  to  be  composed 
iu  part  of  one  and  in  part  of  two  layers  of  logs,  placed  close  together, 
side  by  side,  at  right  angles  to  the  line  of  the  work,  firmly  held  by 
binders,  and  covered  with  riprap  stone. 

Whether  the  work  was  to  be  constructed  with  one  (ft  two  layers  of 
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logs,  it  was  to  be  loaded  with  riprap  stone  to  the  amount  of  IJ  cubic 
yards  of  stone  per  linear  foot  of  jetty. 

Two  proposals  were  received,  and  opened  on  August  31, 1880.  One 
made  by  Mr.  F.  P.  Murphy,  of  Washington,  D.  C,  was  found  to  be  the 
lowest.    The  other  bid  was  made  by  Messrs.  BangvS  &  Dolby. 

On  August  7, 1880,  a  contract  had  been  awarded  to  Mr.  Murphy  for 
delivering  20,000  cubic  yards  of  stone  upon  the  north  jetty,  Charleston 
Uarbor.  He  was  also  an  associate  in  contracts  for  works  of  improve- 
ment at  the  entrance  to  Cumberland  Sound,  Georgia  and  Florida,  and 
at  the  mouth  of  Saint  John's  Kiver,  Florida,  awarded  on  September  4, 
1880. 

Under  these  circumstances  it  was  deemed  best  to  wait  and  see  what 
progress  would  be  made  by  him  in  carrying  out  these  more  important 
contracts  before  making  an  agreement  with  him  for  building  the  Sulli- 
van's Ishind  jetty. 

His  progress  under  the  stone  contract  was  not  satisfactory,  and  the 
bid  made  by  ^lessrs.  Bangs  &  Dolby  being  considered  rather  too  high, 
the  Chief  of  Engineers  authorized,  on  November  2,  1880,  a  call  to  be 
made  for  new  proposals  by  circular  letter,  which  was  done  under  date 
of  November  4,  1880. 

Only  one  bid  was  received,  made  by  Mr.  E.  T.  Bangs,  of  Fayetteville, 
K.  Y.  His  offer  was  deemed  satisfactory,  and  the  contract  for  this  work 
was  awarded  to  him  on  November  18,  1880. 

It  had  been  the  intention  to  construct  two  or  three  spur  jetties  placed 
from  700  to  1,000  feet  apart,  to  be  carried  from  the  high-water  line  sea- 
ward, to  lengths  varying  from  150  feet  upwards,  and  at  right  angles 
to  the  shore  line. 

It  was  finally  decided,  however,  to  apply  the  remedy  at  the  point  most 
exposed,  by  constructing  only  one  jetty.  This  point  was  about  3,100  feet 
east  of  Bowman's  Jetty  and  about  2,500  feet  west  of  the  new  north  jetty. 
The  work  was  constructed  with  great  dispatx?h,  being  commenced  De- 
cember 15  and  completed  December  23, 1880. 

The  total  length  of  the  jetty  is  a  little  over  324  feet,  of  which  length 
162  linear  feet  are  formed  of  a  double  layer  of  logs,  and  the  balance  of 
a  single  layer.    The  bottom  width  is  30  feet. 

The  total  amount  of  rii)rap  stone  placed  upon  the  jetty  was  495  cubic 
yards. 

The  top  of  the  jetty  has  a  more  gentle  slope  than  the  beach  generally. 

The  construction  of  this  work  exhausted  the  appropriation  made 
for  it. 

Cross-sections  of  both  kinds  of  log-platforms,  with  riprap  stone  on 
them,  as  used  for  the  Sullivan's  Island  jetty,  are  shown  on  sheet  1,  ac- 
comi)anying  this  report.  The  location  of  the  jetty  is  shown  on  the  same 
sheet.  f 

The  jetty  is  in  good  condition,  and  begins  to  accumulate  sand. 

A  recent  survey  has  shown,  however,  that  the  shore  of  Sullivan's 
Island  is  still  being  rai)idly  eaten  away  in  several  places,  and  the  neces- 
sity of  further  protection  has  become  apparent. 

This  work  is  situated  in  the  coUection  district  of  Charleston,  at  the  port  of  entry. 
Amount  of  import  duties  collected  in  1880,  $46,458.98. 

The  original  estimate  of  cost  of  this  work  was  about  $6,000,  as  stated 
in  my  letter  to  the  Chief  of  Engineers  dated  December  18,  1879. 

Money  statement, 

July  1,  IHriO,  amount  available $5,000  00 

^i/Jr  J^  IfiSl^  amount  expended  during  fiscal  year 5, 000  00 
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Ahtracl  of  proposah  for  constructing  jetties  at  SuUivan^tf  Islandy  South  Carolina^  opened 

Jugust  ;U,  lt^«0. 


Xa 


Bidders. 


Per  linear  foot  of  jetty,  30 
feet  wide  at  base,  cov- 
ered with  li  cubic  yaitlA 
of  riprap  ^toue. 


1  Frank  P.  Miin>bv.  Wa«hington.  D.  C 

2  Ban^l  Dolby,  ir'ayettvillc.  N.  Y 


For  1  layer 
of  log.H. 


$10  59 
15  00 


For  2  layers 
of  logs. 


$19  IS 
17  00 


I'rojMiAiiL*  rejected  and  new  ones  invited  under  muditied  specifications. 


AUlTttd  of  proposal  a  for  constructing  jetties  at  SuUivan^s  htandy  South  Carolh\a^  opened 

Socemhvr  15,  1p'"!?0. 


>«. 


Biddfi-s. 


Per  linear  foot  of  jetty,  '.iO 
feet  wide  at  base,  covered 
with  li  cubic  yards  of  rip- 
rap Htone. 


J  Eli  T.  Bausj.-*.  Fayetteville,  X.  Y. 


For  1  layer 
of  logs. 


$14  00 


For  2  layers 
of  logs. 


$15  ."0 


extract  awartled  at  price  stated.     Work  completed  December  23,  1880. 


J  3. 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 

The  snm  of  $1,500  was  appropriated  for  iraproviog  Ashley  River, 
South  Carolina,  by  act  approved  March  3,  1881. 

An  appropriation  of  $1,000  had  been  made  for  the  same  purpose  by 
act  approved  June  14,  1880,  which  was  the  first  ever  made  for  the  work. 
A  general  description  of  the  locality  was  giv'en  in  my  last  annual  re- 
port^ contained  in  Appendix  J  3,  annual  report  of  the  Chief  of  En- 
gineers for  1880. 

No  operations  were  carried  on  under  the  first  appropriation.  When 
the  second  appropriation  was  made,  the  shoals  requiring  improvement 
were  resurveyed  to  fix  the  most  suitable  location,  where  the  increased 
amount  might  be  profitably  expended. 

On  September  11,  1880,  proposals  Avere  invited  for  dredging  about 
5,000  cubic  yards  of  material  in  deepening  Wando  Shoal,  about  9  miles 
above  the  city  of  Charleston. 

If  the  limited  means  would  allow,  some  dredging  Avas  to  be  done 
throngh  the  shoal  at  the  lower  entrance  of  Accabee. 

Xo  bids  were  received  under  this  call,  owing,  probably,  to  tlie  small 
amount  to  be  expended.  Efforts  were  made  to  do  the  Avork  by  hiring 
a  dredge,  but  it  was  found  to  be  impossible.  The  only  dredges  in  the 
vicinity  of  Charleston  suitable  for  the  work  are  for  the  greater  part  of 
the  year  employed  in  dredging  phosphates. 
An  aggregate  sum  of  $2,500  having  become  available  for  the  work,  by 
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the  additional  appropriation,  it  is  proposed  to  expend  this  increased 
anioant  during  the  present  fiscal  year,  by  dredging  through  a  shoal 
about  2,000  feet  below  the  old  Wando  works,  where  low-water  depths 
of  7  fset  exist,  according  to  the  recent  survey,  in  order  to  connect  the 
11  feet  low- water  curves  above  and  below. 

It  is  tlie  intention  to  do  this  work  by  contract,  if  practicable.  If  no 
offer  deemed  advantageous  to  the  government  shall  be  received,  an 
attempt  will  be  made  to  hire  a  dredge  for  the  work. 

There  are  two  other  shoals  below  the  Wando,  lower  down,  that  are 
somewhat  difficult,  one  of  them  in  particular,  requires  greater  width  of 
channel.  The  cost  of  improving  the  river  at  these  places  is  estimated 
at  $2,500. 

This  improvement  directly  aids  the  business  of  the  phosphate  works 
located  above  the  shoals  referred  to,  and  indirectly  benefits  the  com- 
merce of  the  city  of  Charleston. 

The  work  is  located  in  the  collection  district  of  Charleston,  S.  C.    Charleston  is  the 
nearest  port  of  entrv. 
Amonnt  of  duties' collected  in  1880,  $46,458.93. 

The  report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers,  is  api>ended. 

Money  statement. 

July  1,  1880,  amount  availahle $1,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 1, 500  00 

$2, 500  00 

July  1,  1881,  amount  expended  during  fiscal  year 20  07 

July  1,  1881,  amount  availahle 2,479  93 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500  00 

Amount  that  can  be  profitably  expended  in  fisc-al  year  ending  June  30,  188:?.     2, 500  00 


ueport  of  caitain  ii.  d.  greene,  coups  oe  engineers. 

United  States  Engineer  Office. 

Charleston^  S.  C,  July  12,  1881. 

Colonel  :  I  have  the  honor  to  submit  the  following  rex*<>rt  upon  the  progress  of  the 
worli  of  improvement  of  Ashley  River,  South  Carolina,  for  the  fiscal  year  ending  June 
30,  1881. 

ASHLEY   RI>^R,    SOrTfl   CAROLINA. 

A  survey  of  the  bar  known  as  the  **  Wando  Crossing,"  just  below  the  former  site  of 
the  Wando  Phosphate  Works,  was  made  in  April  hist,  and  it  was  found  that  the  im- 
provement of  this  crossing  by  dredging  would  cost  about  $2.r>00.  This  amount  is  now 
available  under  the  last  two  appropriations.  The  work  will  be  done  early  in  the  fall. 
There  are  two  other  crossings  below  the  Wando,  that  are  somewhat  difficult.  One  of 
them  particularly  needs  increased  width.  The  appropriation  of  the  sum  of  $2,500  is 
asked  for  this  last  improvement. 
Kespectfully  submitted. 

Ben.t.  D.  Greene, 
Captain  of  Engineent. 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Enginarff,  C  S.  A. 
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J  4. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

By  the  river  and  harbor  act  approved  March  3,  1881,  the  sum  of 
110,000  was  appropriated  for  improving  Wappoo  Cut,  South  Carolina, 
this  being  the  first  appropriation  ever  made  by  Congress  for  the  work. 

AVappoo  Cut  is  a  narrow,  tortuous,  tidal  creek  to  ttie  north  of  James 
Island,  South  Carolina,  connecting  Stono  and  Ashley  Kivers. 

An  examination  with  a  view  to  its  improvement  was  made  in  Octo- 
ber, 18S0,  in  compliance  with  section  2,  of  the  act  approved  June  14, 

im 

My  report  on  this  examination  was  submitted  to  the  Chief  of  Engi- 
neers, with  my  letter  dated  November  22,  1880. 
The  prt>j€ct  of  improvement  recommended,  whicli  contemplated  the 

establishment  of  a  straighter  channel,  of  O  feet  depth,  and  90  feet  width 

at  mean  low-water,  comprised  the  following  details: 

1.  Dredging  on  the  bar  at  the  entrance  into  Ashley  Eiver. 

i  A  solid  cut  through  the  marsh  at  the  end  of  the  first  easterly 

reach  2 J  miles  from  Ashley  Eiver. 
1  Dredging  in  Elliot's  Cut,  as  well  as  in  the  reach  leading  to  it,  and 

oij  the  bar  at  the  outlet  into  Stono  River.         ^ 

i  Closing  the  three  tidal  streams  that  enter  this  new  direct  route 

from  the  north  by  bulkheads. 

J.  Building  a  jetty  at  the  Ashley  entrance  to  guide  the  flood-tide  into 
Wappoo  Cut. 

6,  Building  a  jetty  at  the  Stono  entrance  to  guide  the  ebb-tide  into 
the  cut. 

The  cost  of  this  project  was  estimated  at  $34,000. 

At  present  only  2  to  4  feet  can  be  carried  over  the  shoals  at  mean 
low-tide. 

Ill  a  letter  to  the  Chief  of  Engineers  dated  April  19,  1881,  it  was 
i*tate<l,  that  if  it  was  thought  desirable  to  expend  this  money  during 
the  ensuing  fiscal  year,  work  should  be  commenced  at  the  Stono  end  of 
Wappoo  Cut,  the  work  to  be  done  by  contract,  or  by  hiring  a  dredge, 
as  might  seem  best. 

It  was  suggested,  however,  that  so  little  could  be  accomplished  with 
the  money  appropriated,  and  the  work  done  would  be  so  wanting  in  per- 
manency of  character,  that  it  might  be  best  to  wait  until  another  appro- 
priation was  made. 

The  improvement  of  the  navigation  of  Wappoo  Cut  is  very  desirable. 

A  considerable  portion  of  the  products  of  the  Sea  Islands,  and  adja- 
cent country  south  of  Charleston,  is  transported  to  that  city  through 
this  cut,  although  difficult  to  navigate,  in  preference  to  taking  the  risks 
of  the  outward  passage. 

Sea-Island  cotton,  rice,  and  phosphate  rock  form  the  most  valuable 
and  the  largest  part  of  this  traffic. 

The  aggregate  value  of  commerce  passing  through  last  vear  was  esti- 
mated at  nearly  $3,000,000. 

All  the  productions  of  the  district  south  of  Charleston  are  reported  to 
H  yearly  increasing.  It  is  probable  that  a  proper  improvement  of  this 
tidal  creek,  will  considerably  aid  the  further  development  of  agricultu- 
ral industries  interested  in  its  navigation. 

Some  years  before  the  ci\41  war  the  State  government  of  South  Car- 
olina made  an  appropriation  for  opening  a  straight  cut,  known  as  Elliot's 
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Cut,  to  connect  one  of  the  western  bends  of  Wa]>poo  Cut  with  Stono 
River.  This  cut  is  said  to  have  been  made  6  feet  deep,  and  90  feet  wide, 
at  low- water.  It  has  shoaled  up  very  much  in  consequence  of  being 
seldom  used  during  the  war,  and  since  then,  by  being  avoided  by  the 
steam-tugs,  parsing  to  and  from  the  phosphate  works,  on  the  Stono, 
Coosa,  and  Bull  rivers,  and  Charleston  Harbor.  These  tugs  prefer  tlie 
old  crooked  channel,  with  its  soft  bottom,  to  Elliot's  Cut,  which  is  much 
harder,  and  consists  principally  of  sand. 

The  work  is  located  in  the  collection  district  of  Charleston,  S.  C.    Charleston  is  the 
nearest  port  of  entry. 
Amount  of  duties  on  imports  collected  in  1880,  §46,458.98. 

The  report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers,  is  appended : 

Money  stntemeut. 

Amount  appropriated  by  act  approved  March  3,  1881 slO,  0()0  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  .June  30,  1883.  24, 000  00 


report  of  captain  b.  d.  grkexk,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  S.  C,  July  12,  1881. 

Colonel  :  I  have  the  honor  to  sulimit  the  following  report,  upon  the  progress  of  the 
work  of  improvement  of  Wappoo  Cut,  South  Carolina,  for  the  fiscal  year  ending  June 
30,  1881. 

WAPPOO   CUT. 

An  examination  of  this  cut  in  Marcii,  showed  that  the  amount  appropriated  by  the 
river  and  harbor  act  for  the  current  year,  for  the  improvement  of  Wappoo  Cut,'  was 
not  sufficient  to  be^in  the  work  with,  unless  at  a  great  disadvantage.  This  is  one  of 
those  cases  of  opening  a  new  channel,  and  closing  the  old  one,  in  which  it  is  desira- 
ble to  have  money  enough  to  carry  the  work  well  on  to  completion  when  it  is  once 
begun.  For  this  reason  the  appropriation  of  ^24,000^  the  balance  of  the  estimat/ed 
cost,  is  asked  for  the  coming  year. 

The  importance  of  this  work  is  indicated  in  your  report  of  last  year. 

The  business  carried  on  by  way  of  this  cut  is  annually  increasing,  and  the  expeudi- 
ture  of  a  small  amount  of  money  will  benefit  the  general  commerce  of  this  section. 

Respectfully  submitted. 

Benj.  D.  Greene, 
Captain  of  Engineers. 

Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  EnglneerSy  U.  S.  J. 


exa^unation   for   the    improve3ient    of  wappoo    cut,  south 

carolina. 

United  States  Engineer  Office, 

New  Yorkj  November  22,  1880. 

(General:  I  have  the  honor  to  submit  the  following  report  of  an  ex- 
amination of  "  Wappo  Cut,''  South  Carolina,  with  estimates  of  the  cost 
of  works  of  improvement,  as  provided  for  by  section  2  of  the  river  and 
harbor  act  approved  June  14,  1880,  and  assigned  to  my  charge  by  letter 
of  June  17,  1880. 

The  examination  was  made  by  Capt.  J.  C.  Post,  Corps  of  Engineers, 


ff^ 
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my  assistant  at  Charleston ,  S.  C.  Ills  report  with  accompanying*  sketch 
is  herewith  inclosed. 

Wappoo  Cut  is  a  narrow,  tortuous,  tidal  stream,  to  the  north  of  James 
Island,  connecting  Ashley  and  Stono  rivers. 

The  mean  rise  and  fall  of  tides  in  Wappoo  Cut  is  about  5  feet,  "the 
general  direction  of  the  stream  is  east  and  west,  and  it  forms  an  im- 
portant link  in  the  inland  water-route  connecting  Charleston  Harbor 
vith  a  considerable  area  of  the  coast  district  south  of  that  city. 

The  length  of  the  Wappoo  Cut  route,  as  generally  used,  is  about  5^ 
miles.  It  varies  in  width  from  (iO  feet  to  200  feet,  and  in  low-water 
depth  from  1  foot  to  13  feet,  the  shoalest  water  being  found  in  its  west- 
eriy  reaches. 

Captain  Post's  report  shows  Wappoo  Cut  to  be  of  considerable  impor- 
tance as  a  commercial  route.  During  the  past  year  the  aggregate  valne 
f  freight  of  all  kinds  passing  through  amounted  to  nearly  $3,000,000. 

he  balk  of  it  consisted  of  sea-island  cotton,  rice,  and  phosphate  fertil- 

ers.  It  is  stated  that  this  trade  is  annually  increasing,  and  that  it 
would  be  still  more  rapidly  developed  by  a  suitable  improvement  of  the 
passage. 

The  plan  of  improvement  suggested  by  Captain  Post,  which  contem- 
plates the  creation  of  a  channel  of  G  feet  minimum  depth  and  90  feet 
width  at  mean  low- water  is  approved.  It  comprises  the  following  details 
of  work: 

1.  Dredging  on  bar  at  the  entrance  into  Ashley  Kiver. 

1  A  solid  cut  through  the  marsh  at  the  end  of  the  first  easterly  reach, 
:!^  miles  from  Ashley  River. 

I  Dredging  in  Elliott's  Cut,  as  well  as  In  the  reach  leading  to  it,  and 
on  the  bar  at  the  outlet  into  Stono  River. 

4.  Closing  the  three  tidal  streams  that  enter  this  new  direct  route 
from  the  north  by  light  bulkheads. 

5.  Building  a  jetty  at  the  Ashley  entrance,  to  guide  the  flood-tide  into 
Wapp<M>  Cat,  and 

6.  Building  a  jetty  at  the  Stono  entnance,  to  guide  the  ebb-tide  into 
the  cut. 

From  the  fact  that  high  and  low  water  occur  about  an  hour  later  at 
tiie  Stono  terminus  of  the  passage  than  at  the  Ashley  entrance,  currents 
nu  through  the  cut  in  a  westerly  direction  during  a  greater  part  of  the 
Hood-tide,  and  in  the  opposite  direction  during  a  great  part  of  the  ebb- 
tide. These  favorable  conditions  will  be  not  only  preserved,  but  proba- 
bly strengthened,  by  straightening  and  deepening  the  passage.  In  that 
case,  there  would  practically  be  no  intermediate  place  where  the  tides 
would  ^'meet^'  or  ''divide,''  and  one  of  the  principal  causes  for  shoaling 
Would  disappear. 

It  is  possible  that  after  carrying  out  the  works  here  recommended  it 
may  be  found  desirable  to  straighten  the  passage  still  more,  by  a  cut  to 
avoid  the  first  great  bend  situated  about  1^  miles  from  Ashley  River, 
bat  since  this  bend  has  sufficient  depths  and  widths,  it  is  not  considered 
as  offering  serious  obstructions  to  navigation.  As  the  value  of  such  a 
cat  would  consist  chiefly  in  still  more  shortening  and  straightening  the 
I>afisage,  its  execution  may  be  held  in  abeyance  for  the  present. 

This  improvement  is  located  in  the  collection  district  of  Charleston.     Charleston  is 
the  Dearest  port  of  entry. 
Ibeanionut  of  duties  on  imports  collected  in  the  year  1879  was  |24,070. 

For  further  particulars  concerning  this  route,  I  beg  leave  to  call  atten- 
tion to  Captain  Post's  report. 
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The  estimated  cost  of  the  improvement,  including  ten  per  cent,  ft 
contingencies,  is  about  $34,000. 

There  has  been  no  previous  appropriation  made  by  the  governmet 
ft)r  the  work. 

Very  respectfully,  your  obedient  servant, 

Q.  A.   GiLLMOEE, 

Lieut  Col.  of  Engineers  J 
Brt.  Maj.  Gen.^  U.  S.  A, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 


V 


report  of  captain  james  c.  p08t,  corps  of  engineers. 

United  States  Engineer's  Office, 

Charleston  J  S.  C,  Xovember  15,  l^?:?!). 

Colonel:  In  compliance  with  the  instructions  contained  in  your  letter  of  Angu 
2, 1880, 1  have  to  submit  the  following  report  of  the  examination  of  Wappoo  Cut,  S.  C 
together  with  a  plan  and  estimate  for  it«  improvement. 

Wappoo  Cut  or  Creek  is  a  narrow,  tortuous,  tidal  stream  connecting  the  Ashley  ai 
the  Stono  rivers,  and  forms  a  portion  of  the  only  inland  route  for  navigation  betwe* 
Charleston  Harbor  and  the  country  south  of  itf  It  intersects  the  Ashley  River  opp 
site  the  city  of  Charleston,  about  6  miles  from  the  outer  harbor,  and  joins  the  Stoi 
River  about  13  miles  from  its  mouth.  Its  length  by  the  channel  now  principally  nse 
as  indicated  by  the  dotted  black  line  (see  inclosed  sketch),  is  5^  miles,  and  its  widi 
varies  from  2<'X)  feet  in  the  first  3^  miles  from  the  Ashley  River,  which  is  nearly  ue 
form^  to  60  feet  at  its  junction  with  the  Stono  River,  where  it  has  the  least  widt 
Passing  from  the  Ashley  River,  the  first  2|  miles,  which  is  coraparativelv  straight,  coi 
tains  not  less  than  8  feet  of  water  at  low-water,  with  the  exception  of  the  bar  at  i 
mouth.  This  latter  had  formerly  only  2  feet  of  water  upon  it  at  low-water,  Jjut  sine 
the  creek  has  become  of  such  importance  the  freqnent  passage  of  steam-tugs  has  ii 
creased  the  depthto4  fe<4  at  low-water.  At  the  extremity  of  2|  miles  there  is  a  shoi 
upon  which  there  is  but  4  feet  of  water  at  low- water.  Bej'ond  this  the  creek  takes  a 
exceedingly  tortuous  course  through  the  marshes,  and  is  nearly  three  miles  in  leugt 
before  it  meets  the  waters  of  the  Stono  River,  while  in  a  straight  line  the  distance 
less  than  a  mile.     The  depth  in  this  portion  varies  from  1  foot  to  13  feet  at  low-wate 

A  number  of  years  ago,  before  the  late  war,  the  increasing  importance  of  this  cre€ 
and  the  difficulties  encountered  in  navigating  the  last  two  miles  and  in  crossing  tl 
bar  at  the  Stono  entrance,  induced  the  State  of  South  Carolina  to  make  an  appropi 
ation  for  opening  a  straight  cut  about  1,500  feet  long,  now  called  Elliot's  Cut  (s- 
sketch),  connecting  one  of  the  principal  bends  of  the  creek  with  the  Stono  Rive 
This  cut,  which  I  am  informed  was  made  6  feet  deep  at  low-water,  and  about  90  f(& 
in  width,  reduced  the  distance  from  the  Ashley  to  tne  Stono  River  about  a  mile.  « 
the  time  the  cut  was  made  the  reach  passing  into  it  from  the  eastward  was  125  fe 
wide  and  from  7  feet  to  20  feet  deep  at  low> water.  The  cut  and  reach  have  since  shoale 
until  now  there  is  but  from  2  feet  to  4^  feet  at  low-water  through  them,  and  a  barti 
formed  at  the  Stono  entrance  of  the  cut,  over  which  there  is  scarcely  a  foot  of  wa" 
at  low- water.  These  changes  took  place  largely  during  the  war,  when  this  creek  "^ 
seldom  used,  and  have  been  added  to  since  by  the  increased  depth  in  the  old  chan-i 
caused  by  the  frequent  passage  of  steam-tugs  to  and  from  the  phosphate  works  on  M 
Stono,  Coosa,  and  Bull  rivers,  to  Charleston  Harbor.  These  tugs  preferred  the  « 
channel  with  its  sharp  bends  and  greater  length,  where  the  bottom  was  soft  and  com 
be  easily  cut  out  by  their  wheels,  to  Elliot's  Cut  and  its  firmer  deposit,  which  is  cc-J 
posed  principally  of  sand.  / 

The  great  importance  of  this  creek  can  readily  be  seen  from  the  amount  of  ccz: 
merce  passing  through  it  yearly.  By  reliable  jiej-sons  this  was  estimated  to  h^ 
amounted  to  about  $2,800,000  during  the  past  year,  and  comprised  as  follows,  viz: 

7,000  bags  sea-island  cotton,  at  $120  each $840,000 

400,000bii8helsof  rice,  at  $1.50  each 600,000 

80,000  tons  phosphate  rock,  at  $7 560,000 

Naval  stores 100,000 

Vegetables  and  truck  farming 100,000 

General  traffic 600,000 

2, 800, 000 
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All  of  these  productions  of  the  country  south  of  Charleston  are  increasing  yearly, 
notwithstanding  the  difficulties  of  navigating  this  creek  tend  to  retard  their  develop- 
ment by  forcinj'  a  portion  of  the  commerce  to  reach  Charleston  by  taking  the  risks  of 
the  open  sea.  It  is  not  improbable  that  the  proper  improvement  of  this  creek  will  at 
onee  increase  the  amount  of  the  commerce  passing  through  it  very  considerably  above 
the  foregoing  eaitimate. 

PLAN  OF  IMPROVEMENT. 

To  make  a  channel  90  feet  wide  and  6  feet  deep  at  low-water  from  the  deep  water 
of  the  Ashley  to  that  of  the  Stono  River,  which  I  am  informed  will  be  ample  for  all 
steamers  passing  through  this  creek,  I  would  respectfully  suggest  that  the  bar  at  the 
Ashley  entrance  be  dredged,  that  a  straight  cut  be  made  through  the  marsh,  from  the 
"bend  at  the  extremity  of  the  2^  miles  before  mentioned,  to  connect  with  the  reach 
opening  into  Elliot's  Cut,  and  that  this  reach,  EUiot's  Cut,  and  the  bar  at  its  mouth 
be  drwlffed.    This  will  reduce  the  distance  from  the  Ashley  to  the  Stono  River  to  3^ 
mile«.    It  will  also  be  necessary  to  cut  off  all  the  streams  emptying  into  this  direct 
channel  from  its  north  side  U)  prevent  the  possibility  of  the  formation  of  shoals  at  the 
jaoction.    The  results  of  the  tidal  observations  which  have  been  taken  at  the  extremi- 
ties of  the  present  channel  show  that  the  tide  at  the  Stono  end  of  the  creek  is  about 
an  hour  later  than  that  at  the  Ashley,  and  that  both  the  flood  and  the  ebb  tides  dur- 
ing three-fourths  of  their  flow  pass  entirely  through  the  creek  from  the  Ashley  to  the 
Stono  River,  and  vice  versa.    By  reducing  the  length  of  the  channel,  as  proposed,  it  is 
expected  that  nearly  the  whole  if  not  all  of  these  tides  will  flow  entirely  tlirough  the 
creek  from  the  Ashley  to  the  Stono  River  and  return,  without  there  being  a  place  of 
me<'tiDg  of  the  watera  from  the  two  rivers  on  the  fl6od  or  division  on  the  ebb  anywhere 
m  the  creek.    It  seems  fair  to  assume  that  this  wiU  be  the  case,  as  the  distance  from 
tW  junction  of  the  creek  with  the  Stono,  which  is  13  miles  from  the  sea  by  the  Stono, 
will  be  but  9:|  miles  from  the  sea  by  the  creek  and  the  Ashley,  and  the  creek  will  be 
eoaparatively  free  from  bends  to  retard  the  tidal  flow. 

Should  this  take  place,  as  appears  probable,  I  do  not  apprehend  that  there  will  be 

IDT  difficulty  experienced  in  keeping  the  two  bars  open  at  the  extremities  of  the  new 

ebnnel  after  they  are  once  dredged.    As  it  is  possible,  however,  that  some  aid  ma 

W  required  to  keep  these  bars  from  reforming,  I  have  added  to  the  estimate,  to  mak^ 

tixplan  Qpmplete,  the  cost  of  coustructiiig  two  jetties,  composed  of  wood  and  stone^ 

«M  to  be  placed  at  each  bar.    That  at  tiie  Ashley  should  be  located,  as  shown  on, 

ti^  sketch,  to  narrow  the  channel  across  the  bar  and  deflect  the  flood  tide  into  the 

freek.    It  should  average  20  feet  wide  at  the  base  and  extend  from  the  shore  to  the 

6-foot  curve,  a  distance  of  1,000  feet.     The  one  at  Stono  should  be  located,  as  shown  on 

the  sketch,  to  narrow  the  entrance  across  the  bar  and  deflect  the  ebb  tide  into  the  creek. 

It  should  also  average  20  feot  wide  at  the  base  and  extend  to  the  6-foot  curve,  a  dis- 

tincf*  of  600  feet.     The  total  estimate  for  the  dredging  is  100,000  cubic  yards,  10,000 

eabie  yards  to  be  removed  from  the  Ashley  Bar,  30,000  cubic  yards,  from  the  Straight 

Cirt,  KH)  feet  long  through  the  marsh,  35,000  cubic  yards  to  be  removed  from  the  reach 

joining  Elliot's  Cut,  and  25,000  cubic  yards  from  Elliot's  Cut  and  the  bar  at  its  Stono 

extremity.     To  close  the  three  streams  entering  into  the  new  channel  from  the  north, 

it  is  proposed  to  make  a  slight  structure  of  piles  and  boards,  one  that  is  sufficiently 

strong  and  will  last  long  enough  to  keep  the  dredging  In  place,  which  should  be 

dumped  in  rear  of  it,  until  they  harden. 

The  total  length  of  this  bulkheacl  will  be  700  feet. 

The  following  is  the  estimate  of  the  cost  of  these  improvements,  viz: 

• 

HW.OOO  cubic  yards  of  dredging,  at  18  cent<s  per  cubic  yard $18, 000  00 

l.euu  feet  of  jettv,  at  $7.50  per  linear  foot 12,000  OO 

:(iOfe«tof  bulkhead,  at  $1.50  per  linear  foot 1,050  00 

CcHitingencies,  10  per  cent  .-..vw 3, 105  00 

Total 34,155  OO 

The  jetties  should  be  raised  to  the  line  of  average  high-water. 
The  average  rise  and  fall  of  the  tide  in  the  ci*eek  is  5  feet. 

This  improvement  is  located  in  the  collection  district  of  Charleston.     Charleston  is 
the  nearest  port  of  entry. 

Ver>'  respectfully,  your  obedient  servant, 

J.  C.  Post, 
Ca2)fain  of  En(/'nieer». 
Lieut.  Col.  Q.  A.  Gillmoue, 

Corps  of  Engineers,  U.  8,  A. 

6S  £ 
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J  5. 

IMPROVEMExXT  OF  SAV^ANNAH  RIVER  AND  HARBOR,  GEORGIA. 

During  the  last  fiscal  year  the  operations  for  the  improvement  of  Sa- 
vannah River  and  harbor  were  carried  on  in  conformity  to  the  general 
plan  submitted  August  28,  1873,  and  thesupplementary  project  of  March 
19,  1879. 

During  the  two  years  preceding  the  autumn  of  1873,  Congress  had 
appropriated  the  sum  of  $100,000  for  improving  the  river  below  the  city 
of  Savannah,  which  has  been  expended  mainly  in  removing  wrecks,  cribs 
and  other  obstructions. 

Ko  money  had  been  appropriated  before  tlys  since  the  close  of  the 
civil  war. 

By  act  approved  February  27,  1874,  Mr.  Henry  S.  Wells  was  paid 
the  sum  of  $193,132.96  for  expenditures  made  by  him  under  contracts 
with  the  Treasury  Department  of  May  1,  and  July  5,  1866,  for  remov- 
ing obstructions  from  the  Savannah  River.  This  work  comprised  the 
removal  of  twenty  vessels,  forty  cribs,  one  hundied  and  fifty  piles,  many 
iron-shod  snags,  and  a  number  of  torpedoes. 

By  the  project  of  August  28,  1873,  it  was  designed  tp  provide  for  an 
improved  channel  frrm  TybeeRoadsto  the  city  of  Savannah,  na^igable 
at  high-tide  for  vessels  drawing  22  feet  of  water,  where  previously  the 
navigable  high-water  depth  rarely  exceeded  16  feet. 

The  entire  cost  of  the  project,  omitting  bank  protc^ctions  and  jetties  or 
wing-dams,  was  estimated  at  $48  ,320.  Since  its  adoption  there  has 
been  appro])riated,  to  June  30, 1881,  the  sum  of  $48-*,000.  The  exi)endi- 
tures  during  the  same  period,  and  including  outstanding  liabilities,  were 
$311,528.22. 

The  supplementary  project  of  March  19,  1879,  had  for  its  principal 
object  the  improvement  of  the  north  channel  of  the  Savannah  River  in 
preference  to  the  south  channel,  from  the  head  of  Elba  Island  to  the  head 
of  Long  Island.  This  object  was  to  be  obtained  by  closing  the  openings 
between  the  island  by  means  of  dams,  and  contra^'ting  the  area  of  cross- 
section  of  ihe  -south  channel,  to  secure  a  larger  volume  of  flow  in  the 
north  channel. 

It  was  estimated  that  the  construction  of  these  various  dams  up  to 
tlie  level  ()f  ordinary  low-water,  the  enlargement  of  the  ship-channel  by 
dredging  to  a  minimum  depth  of  14^  feet  and  a  width  of  125  feet  at  mean 
low-tide  in  all  the  shoals  between  the  city  of  Savannah  and  Tybee 
Road^,  and  the  requisite  deepening  of  the  channel  above  the  city  to  aid 
the  flow  of  the  ebb  and  flood  currents,  would  add  only  a  small  amount  to 
the  estimate  of  August  28, 1873. 

Since  it  has  been  decided  to  build  the  dams  between  the  islands  up 
to  high  water  level,  the  original  estimate  of  $481,869.64,  for  works  thus 
far  approved,  will  probably  be  exceeded  by  from  $25,000  to  $30,000. 

The  necessary  «letails  conciMiiing  the  project  so  far  as  it  has  been 
adopted  were  furnished  in  my  annual  report  for  the  year  ending  June 
30,  18S1,  accoin]mnie<l  by  the  suj^jilementary  plan  for  further  improve- 
ment of  Savannah  River  and  Harbor,  dated  March  19,  1879,  contained 
in  Appendix  J  4,  Annual  Report  of  the  Chief  of  Engineers  lor  1880, to 
which  attention  is  herewith  invited.  It  was  remarked  in  the  report 
that  other  works  would  be  needed  in  addition  to  those  named  above,  and 
not  yet  estiiriated  for.  The  river  below  the  city  is  excessively  wide  at 
some  i)oints,  and  suitable  works  of  contraction  will  be  necessary  to  in- 
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ma  the  permanent  maintenance  of  the  channel  contemplated  to  the 
required  depth. 

In  regjird  to  the  question  of  the  amoant  of  commerce  and  navigation 
thatmav  be  benefited  by  completing  these  works  of  improvement,  some 
statistics  and  other  information  have  been  received  from  Hon.  J.  P. 
Wheaton,  mayor  of  the  city  of  Savannah ;  from  the  collector  of  cns- 
romH  at  that  port,  and  from  other  trustworthy  sources.  The  data  thus 
obtained  will  be  stated  in  condensed  form. 

There  seems  to  be  no  doubt  that  there  has  beeu  at  Savannah  a  decided 
increase  of  business  during  the  last  four  years,  each  year  showing  an 
excels  over  the  preceding  year.  This  fact  is  plainly  demonstrated  by 
Table  A,  appended  to  this  report,  and  furnished  by  the  mayor  of  the  city. 
Saraunah  has  long  been  known  as  an  important  place  for  shipping 
cotton.  For  the  year  ending  Augnst  .*U,  1881,  the  nuinber  of  bales  re- 
ceived and  shipped  is  estimated  at  900,000,  which  is  probably  near  the 
truth,  since  it  was  known  that  up  to  May  24, 1881,  not  less  than  848,980 
bales  had  be*5n  received  during  the  preceding  nine  months.  This  repre- 
sentii  about  one-sixth  of  the  entire  cotton  crop  of  the  United  States, 
m\  exceeds  by  about  50  per  cent,  the  amount  received  during  the  same 
leagih  of  time  four  years  ago. 
In  naval  stores  the  receipts  were  comparatively  still  larger. 
Tbe custom  duties  of  last  year  were  $78,458.41,  exceeding  those  of  any 
pwTioas  year.     (See  table  B.) 

The  tonnage  of  the  port  has  likewise  increased  during  the  last  three 
j<ars  in  the  number  as  well  as  the  capacity  of  vessels  employed.  In  the 
MI  of  1880,  sixteen  large  Clyde-built  iron  steamers  were  seen  loading 
It  the  same  time,  at  the  cotton-press  wharves  of  the  city;  none  of  them, 
it  iras  stated,  would  carry  less  than  5,000  bales  of  cotton.  They  usually 
foad  down  to  about  1**  feet  draught,  when  they  are  careened  to  one  side, 
and  towed  to  Venus  Point,  about  9  miles  below  the  city,  to  finish  their 
carjroes. 

It  is  expected  that  a  daily  line  of  steamers  to  New  York  will  soon  be 
established,  and  that  within  two  years  a  regular  line  of  steamers  will 
ply  between  Savannah  and  Liverpool,  or  some  otber  British  port. 

The  city  is  well  furnished  with  railroad  connections  with  the  interior 
of  the  State  of  Georgia,  and  with  a<ljacent  States. 

Two  important  railroad  lines  terminate  at  Savannah,  viz,  the  Savan- 
nah, Florida  and  Western  Railroad,  and  the  Central  Kailroad  of  Geor- 
gia. 

The  Charleston  and  Savannah  Railroad  is  not  considered  to  be  of 
great  value  to  the  city  for  shipping  purposes. 

The  Port  lioyal  and  Augasta  Railroad,  intersecting  the  Charleston  and 
Savannah  road  at  Yemassee  and  connecting  at  Angusta  with  the  Central 
Bailroad  of  Georgia,  ha^s  been  leased  by  the  latter. 

The  Savannah,  Florida  and  Western  Railroad,  from  Bainbridge  to 
Savannah,  with  its  connections  with  the  Macon  and  Brunswick  and  the 
Brans  wick  aiul  Albany  railroads  and  by  branches  from  Thomas  ville  to 
Albany  and  from  Dupont,  Ga.,  to  Live  Oak,  Fla.,  is  well  located  to  drain 
the  southern  and  southwestern  counties  of  Georgia,  and  adjacent  coun- 
ties of  Alabama  and  Florida. 

The  Central  Railroad  of  Georgia  is  the. most  important  line,  a  large 
portion  of  the  central  and  northerly  counties  of  Georgia  being  naturally 
tributary  to  it. 

The  main  line  from  Savannah  to  Atlanta  with  its  numerous  ramifica- 
tions is  not  only  well  designed  to  transport  the  surplus  produce  of  the 
State  and  adjoining  districts  to  Savannah,  and  to  supply  them  in  return 
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with  goods  from  that  port,  bat  it  is  qaite  as  well  adapted,  in  connection 
with  other  roads  north  of  Chattanooga  to  form  through  freight  lines  to 
the  great  grain-growing  States  of  the  Mississippi  Valley. 

With  the  present  railroad  facilities  all  the  territory  lying  south  of  an 
imaginary  line  drawn  from  Savannah  to  Cincinnati  and  from  Cincinnati 
to  Saint  Louis,  together  with  the  vast  grain-growing  region  west  of 
Saint  Louis  is  as  legitimately  tributary  to  Savannah  as  to  any  other 
Atlantic  port,  as  shown  by  the  following  table  of  distances: 

Statement  of  mileages  from  Savannahy  Ga,,  to  western  points. 


Louisville,  Ky. 


Boads. 


Cincinnati,  Ohio. 


Saint  Lonis,  Mo. 


X 


Roads. 


^ 


Central 

Western  and  Atlan- 
tic. 
Nashville,    Chatta- 
nooga, and  Saint 
Lonis. 

Louisville  and  Nash- 
ville. 


Total 


295 
138 

151 ' 


185, 


Soada. 


OB 

a 


Chicago.  HI. 


Roads. 


I 


Central '  295  Central 

Western  and  At-  |  138  Western  and  At 

lantic.                     I  lantic. 

336 


Cincinnati  and 
Southern. 


769 


Total 7691 


NashviUe,  Chatta- 
nooga, Saint 
Louis,  Chatta- 
nooga Division. 

— do 

Saint  Lonis  Divi- 
sion, Saint  Louis 
and  Iron  Mount- 
ain. 


Total 980 


295  Central 

138|  Western  and  At- 
lantic. 
151 '  Nashville,  Chatta- 

j      noo^  and  Saint 

I      Louis. 

181;  Evansville  and 
I      Terre  Haute. 

215  Chicago  and  East 
I      Illinois. 


Total 


295 
138 

151 


155 
178 


1,026 


Mileages  from  New  York,  via  Pennsylvania  Railroad,  to — 


Louisville,  Ky  . . 
Cincinnati,  Ohio. 
Saint  Louis,  Mo. 
Chicago,  HI 


utiles. 
867 
757 

-  1,065 

9ia 


It  is  seen  that  Savannah  is  materially  nearer  than  New  York  to  Louis- 
ville and  Saint  Louis,  while  the  distances  of  the  two  places  from  Cin- 
cinnati are  practically  the  same.  It  is  therefore  reasonable  to  expect  that 
the  rates  from  the  West  to  Savannah  should  be  about  as  low  as  to  Bal- 
timore, Philadelphia,  and  New  York,  and  that  with  good  terminal  facili- 
ties, the  rail  lines  leading  to  that  city  would  share  in  due  proportion  with 
the  northern  through  lines,  the  export  business  of  the  West  ^ud  North* 
west. 

When  the  western  crops  are  to  be  moved  the  northern  trunk  lines 
are  frequently  overburdened.  The  Western  States  are  rapidly  growing 
in  population  and  in  the  development  of  their  agricultural  and  other  re- 
sources. Both  producer  and  merchant  are  looking  for  other  routes  to 
avoid  the  delays  resulting  from  the  excessive  transportation  business 
thrown  upon  the  existing  through  lines. 

The  importiince  of  this  through  traffic  is  fully  recognized  by  the  man- 
agers of  the  Georgia  raih'oads  and  their  connections,  and  they  are  now 
prepared  to  make  as  low  rates  for  bringing  western  products  to  the 
Atlantic  coast,  as  those  charged  by  the  northern  trunk  lines. 

Hitherto  the  shipments  of  grain,  tobacco,  and  flour  to  this  port  have 
been  very  light,  since  no  facilities  were  offered  for  handling  gram  in 
bulk,  and  because  neither  merchants  nor  railroad  companies  had  made 
serious  efforts  to  secure  the  export  business.  They  are  now  turning 
their  attention  to  this  important  matter.    The  Central  Eailroad  and 
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Banking  Company  of  Georgia  is  now  building  a  grain  elevator iu  Savan- 
nah to  induce  shipments  of  grain  through  this  place. 

All  these  recent  eftbrts  to  attract  new  and  important  business  to  the 
city  cannot  be  entirelysuccessful  unless  a  navigable  channel  of  sufficient 
depth  is  furnished  for  the  whole  length  of  the  river,  from  Tybee  Roads 
to  the  city  of  Savannah.  The  present  project  contemplates  creating 
and  maiutaining  a  channel  navigable  at  high-tide  for  vessels  drawing 
22  feet  of  water.  Before  such  depth  can  be  secured,  it  is  certain  that 
the  requisite  works  for  contnicting  the  channel,  referred  to  in  pre\ious 
reports,  will  have  to  be  constructed.  An  approximate  estimate  of  the 
cost  of  these  works  is  submitted  at  the  close  of  this  report. 

It  maybe  mentioned  that  even  now  leading  business  men  in  Savannah 
are  asking  for  a  navigable  river  channel  of  22  fetjt  depth  at  low-water,  and 
for  a  harbor  width  of  800  feet  at  the  city.  It  is  obvious  that  while  a 
project  involving  such  dimensions  is  practicable,  its  execution  would 
require  considerably  more  time,  and  the  expenditure  of  much  larger 
sums  of  money  than  the  present  project  contemplates. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1881. 

The  progress  by  contract  work  during  the  fiscal  year  just  closed  has 
been  slow  and  unsatisfactory,  except  in  the  matter  of  dredging.  The 
method  recently  authorized  by  the  Cliief  of  Engineers,  for  carrying  on 
^  work  of  improvement,  especially  below  the  city,  by  hired  labor,  is 
noir  being  inaugurated,  and  when  perfected  is  expected  to  secure  sub- 
.^tial  work  and  rapid  progress. 

L  The  cross-tides  dam. — The  cross-tides  dam,  built  by  contract,  was 
fomraenced  in  December,  1878,  and  on  June  30, 1880,  still  required  245 
eobic  yards  of  riprap  stone  to  finish  its  superstructure  according  to  the 
terms  of  tlie  contract. 
The  work  was  completed  in  November,  1880. 

The  mode  of  construction  has  been  described,  with  the  necessary 
details  in  ray  annual  reports  for  the  years  1879  and  1880, 

The  dam  extends  in  a  straight  line  from  the  nearest  rice  dike  on 
Hot^^hinsou's  Island  across  the  river  to  the  nearest  dike  on  Argyle  Island. 
Its  length  between  the  low- water  lines  of  the  river  is  about  780  feet; 
it5  aggregate  length,  including  both  shore  ends,  nearly  1,000  feet. 

After  its  completion  the  top  of  the  dam  at  many  points  reached  up  to 
about  the  level  of  ordinary  low- water,  in«some  plaees  even  above  it;  but 
in  the  deep  water  channel  near  Argyle  Island  there  is  from  6  to  8  feet 
depth  of  water  at  low-tide  above  the  crest  of  the  superstructure  for  a 
width  of  about  100  feet. 

Some  complaints  have  been  made  during  the  past  year  by  planters 
on  the  upper  end  of  Hutchinson's  Island  that  the  tides  are  now  higher 
below  the  dam  in  Back  River  than  they  formerly  were,  and  that  in  con- 
sequence they  are  compelled  to  raise  their  dikes.  From  reports  of  the 
as:§istant  engineer  it  appears  that  the  occurrence  of  unusually  high- 
tides  caused  the  greater  high-water  level  complained  of. 

With  anything  like  a  freshet  the  water  rushes  over  the  dam  like  a 
rapid.  The  adjacent  dikes  on  Argyle  Island  seem  to  be  amply  strong 
and  secure  as  long  as  the  erosion  of  the  shore  in  front  is  prevented,  but 
those  on  Hutchinson's  Island  seem  to  be  weak  and  liable  to  be  injured 
by  storm  tides. 

The  changes  in  the  river-bed  in  the  vicinity  of  the  dam  are  somewhat 
marked.  Below  the  dam  the  depths  have  been  greatly  increased  by  the 
scour  of  the  ebb  currents  for  a  considerable  distance.     There  was,  for 
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instance,  an  average  depth  of  8  feet  and  a  maximum  depth  of  16  feet  at 
low-tide  on  a  line  60  feet  below  the  site  of  the  dam,  according  to  the 
Coast  Survey  chart  of  1874  ;  in  May  last  the  average  depth  on  the  same 
line  amounted  to  15  feet,  with  a  maximum  depth  of  36.5  feet. 

The  width  of  the  channel  between  the  12-foot  curves,  for  some  distance 
above  and  below  the  dam,  was  formerly  about  180  feet,  and  the  pocket 
formed  by  that  curve  ended  about  1,000  feet  above  the  site  of  the  dam,  near 
the  Argyle  Island  shore.  This  channel  has  widened  to  240  feet  above  the 
dam  and  extends  about  600  feet  higher  up  than  formerly.  Below,  it  has 
expanded  excessively,  approaching  the  low- water  line  on  both  shores, 
more  especially  on  Argyle  Island  side.  The  greatest  depth  fouud  in 
this  portion  of  the  river  at  the  survey  made  under  my  direction  in  the 
early  part  of  1873  was  20  feet  at  low-water  at  one  point  only ;  now,  on  a 
line  about  100  feet  below  the  dam,  the  width  between  the  18-foot  curves 
is  about  350  feet,  with  depths  amounting  at  many  points  to  38  and  39 
feet  at  low-tide. 

Eddies  are  produced  by  the  currents  aft^^r  crossing  the  dam,  scooping 
out  the  river-bed  and  impinging  upon  the  shore  of  Argyle  Island.  It 
was  deemed  probable  that  continued  erosion  would  endanger  the  rice 
dikes  near  by,  and  that  precautionary  measures  should  be  taken.  The 
shore  was  therefore  protected  by  means  of  brush  mattresses,  1  foot  thick 
after  compression,  26  feet  wide,  covering  an  aggregate  length  of  155  feet 
of  shore  line,  beginning  at  the  dam.  It  was  covered  with  riprap  stone 
to  an  average  thickness  of  6  inches,  and  was  completed  on  June  2, 1881. 

On  the  area  of  the  river  comprised  between  the  old  King's  Island  jetty 
and  the  new  dam  depths  have  generally  somewhat  increased,  but  in  the 
triangular  space  on  the  up-stream  side  of  the  southerly  or  Hutchinson's 
Island  portion  of  the  dam  some  shoaling  seems  to  be  progressing.  The 
deep-water  pocket  caused  by  the  scour  around  the  end  of  the  old  jetty 
has  increased  in  area  and  depths  since  the  surveys  of  1873  and  1874,  and 
the  south  channel  between  King's  Island  and  the  mainland  has  con- 
siderably deepened. 

A  further  raising  of  the  dam  was  recently  decided  upon,  partly  to  re- 
duce to  some  extent  the  large  volume  of  water  still  flowing  over  it  to 
Back  Eiver,  and  partly  for  the  better  protection  of  the  shores  of  Argyle 
Island. 

2.  Deepening  of  Front  River  hetween  the  cross-tides  and  the  city  of  Sa- 
vannah.— The  cut  made  during  the  preceding  fiscal  year  through  the 
old  King's  Island  jetty  was  widened  from  35  feet  to  about  70  feet  to 
facilitate  the  flow  of  water  from  the  cross-tides  towards  Front  River 
It  may  become  advisable  to  remove  still  more  of  this  work. 

Some  dredging  was  done  in  the  channel  between  King's  and  Hutch- 
inson's islands  to  aid  the  flow  into  Front  Eiver.  The  total  amount  of 
material  dredged  here  during  the  past  fiscal  year  was  24,849  cubic  yards. 

A  marked  improvement  in  the  South  Channel,  between  King's  Island 
and  the  Georgia  shore,  has  taken  place.  A  widening  of  the  river,  at  the 
upper  end  of  the  channel  especially,  seems  to  be  desirable  for  the  ad- 
mission of  the  greater  flow  of  water  that  is  expected  from  the  eff^ects  of 
the  increased  height  to  which  the  crest  of  the  Cross  Tides  Dam  is  to  be 
raised.  By  comparing  the  chart  of  the  survey  of  May,  1881,  with  that 
of  1874,  it  appears  that  the  6-foot  low-water  curve  is  now  nearer  to  the 
main  shore  than  formerly,  and  it  may  happen  that  wheu  the  volume  of 
water  passing  through  this  channel  shall  have  been  materially  increased, 
an  objectionable  erosion  of  the  banks  will  ensue,  which  may  be  prevented 
by  cutting  off  a  portion  of  the  King's  Island  shore. 

Assistant  Engineer  S.  L.  Fremont  reports  that  all  the  way  from  King's 
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from  this  chaunel  12,019  cubic  yards  of  material.  This  channel  has  gen- 
erally maintained  its  full  low-water  depth  of  about  13  feet,  with  the 
exception  of  a  small  shoal  formed  at  the  mouth  of  a  creek  by  deposits  of 
sand  and  mud  brought  from  the  rice  fields,  and  which  requires  periodi- 
cal dredging  until  a  larger  volume  of  water  can  be  forced  through  this 
c)iannel. 

Opposite  the  lower  end  of  Fig  Island,  where  Front  liiver  enters  this 
new  channel,  it  had  been  observed  that  a  projecting  portion  of  the  main- 
land, known  as  Screven's  Point,  deflected  the  ebb-currents  across  to  the 
great  shoal  of  "  The  Wrecks,"  causiug  great  inconvenience  and  danger  to 
vessels.  Cases  of  grounding  on  that  shoal  are  not  infrequent.  The 
Savannah,  Florida,  and  Western  Eailroad  Company  having  recently 
increased  their  frontage  on  the  river,  with  the  intention  of*  extending 
their  present  wharf  a  considerable  distance  down  stream,  a  bulkhead 
line  was  fixed  defining  the  future  wharf  line  and  cutting  off  Screven's 
Point  to  a  length  of  about  800  feet  and  a  width  of  about  100  feet  at  the 
widest  point. 

The  reduction  of  Screven's  Point  was  commenced  in  the  latter  part  of 
the  past  fiscal  year;  the  aggregate  amount  of  material  hei-e  removed 
was  32,505  cubic  yards.  The  result  has  been  satisfactory.  The  removal 
of  about  5,000  cubic  yards  more  will  complete  the  work. 

The  necessity  for  building  a  training- wall,  or  some  other  suitable  work 
extending  from  the  lower  end  of  either  Hutchinson's  or  Fig  Island  down 
stream,  has  lately  become  more  apparent.  Such  a  work  will,  it  is  thought, 
effectually  protect  the  channel  at  "  The  Wrecks"  and  promote  its  gradual 
deepening  through  scour  by  preventing  the  silt  brought  in  from  Back 
Kiver  by  strong  northeast  winds  from  being  deposited  in  the  channel. 

5,  6,  7,  and  8.  Dmtis  between  the  Islands  and  in  South  ChanneL—^s 
stated  in  my  previous  annual  report,  a  contract  fur  building  these  sev- 
eral dams  was  made  on  November  15, 1879,  with  Mr.  R.  C.  McKay,  of 
Philadelphia.  The  works  comprised  a  submerged  dam  across  the  upper 
end  of  the  South' Channel,  head  of  Elba  Island,  and  three  closing  dams 
across  the  openings  between  the  islands,  ftom  Elba  to  Long  Island. 

Up  to  June  30,  1880,  about  425  linear  feet  of  the  bottom  course  of  the 
South  Channel  dam,  and  some  work  on  the  shore  ends,  had  been  par- 
tially completed. 

During  the  past  fiscal  year  the  bottom  course  of  mattresses  for  this 
dam  was  completed.  The  aggregate  length  of  this  apron  is  about  1,400 
feet.  The  mats  vary  from  16  to  24  feet  in  width ;  they  are  1^  feet  thick, 
and  are  covered  with  stone  to  a  thickness  of  about  G  inches.  The  shore 
end  of  the  Elba  Island  side  has  a  length  of  about  50  feet  from  low-water 
to  high- water 5  the  corresponding  length  on  the  Georgia  shore  is  over 
400  feet. 

About  394  linear  feet  of  the  apron  or  bottom  course  are  covered  with 
a  second  course  of  mats.  These  are  14  feet  wide  for  a  length  of  323  feet, 
and  10  feet  wide  for  a  length  of  71  feet.  Of  the  portion  14  feet  wide  a 
length  of  206  linear  feet  was  covered  with  a  third  course  of  mats  of  10 
feet  width,  all  covered  with  the  requisite  amount  of  stone.  It  is  esti- 
mated that  about  560  linear  feet  of  the  upper  courses  will  finish  this  dam 
so  far  as  contemplated  in  the  contract.  Under  the  present  project  it  is 
proposed  to  keep  the  South  Channel  dam  submerged,  but  it  may  have 
to  be  raised  .somewhat  higher  than  originaily  contemplated. 

No  other  work  was  done  under  the  McKay  contract  during  the  last 
fiscal  year,  with  the  exception  that  sonie  piles  were  driven  tor  the  pro- 
posed dam  at  Philbrick's  Cut. 

In  July,  1880,  the  sureties  of  Mr.  R.  C.  McKay  were  informed  that  the 
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1880,  at  14  cents  per  yard.  Only  5,136  cnbic  yards  were  taken  out  dur- 
ing the  past  year  under  the  first-named  contract,  by  which  the  same  was 
terminated. 

A  draught  of  about  13  feet  at  low- water  and  19  feet  at  high-water  can 
now  be  carried  from  Tybee  Roads  to  the  city  of  Savannah. 

WORK  CONTEMPLATED  DURING  THE  PRESENT  FISCAL  YEAR. 

It  is  proposed  during  the  fiscal  year  ending  June  30,  1882,  to  raise 
the  crest  of  the  dam  at  the  Cross  Tides  to  a  higher  level ;  to.  eular<i:e  the 
water-way  at  shoal  places  above  the  city,  with  a  view  of  aiding  the  in- 
creased flow  along  the  city  wharves;  to  widen  the  gap  in  the  Old  King's 
Island  jetty  J  to  widen  and  deepen  the  water-way  in  front  of  the  city  in 
accordance  with  the  present  project ;  to  further  improve  "  The  Wrecks '' 
Channel  below  Fig  Island  by  dredging,  and  perhaps  by  constructing  a 
work  to  concentrate  the  currents  through  the  channel  and  protect  it 
from  silt  brought  down  Back  Eiver;  to  complete  the  submerged  dam  at 
the  head  of  Elba  Island,  in  the^South  Channel,  as  originally  proposed  ; 
to  build  the  three  dams,  as  designed,  between  the  islands  from  Elba  to 
Cockspur,  and  to  dredge  at  such  points  as  may  from  time  to  time  re- 
quire it. 

In  addition  to  the  foregoing,  the  necessary  works  for  bank  protection 
and  channel  contraction,  to  which  reference  has  been  made  in  previous 
reports,  but  for  which  no  estimates  of  cost  have  until  now  been  sub- 
mitted, may  be  begun  at  two  or  three  points  where  they  will,  beyond 
doubt,  be  required,  no  matter  what  plan  for  completing  the  improvements 
may  be  determined  upon.  Without  taking  into  consideration,  at  the 
present  time,  the  project  contemplated  in  the  act  approved  March  3, 1881, 
which  requires  an  estimate  to  be  submitted  of  the  cost  of  improving  the 
Savannah  Kiver  and  harbor,  so  as  to  give  a  channel  22  feet  deep  from 
the  bar  to  the  city  with  the  same  depth  for  a  width  of  600  feet  in  front  of 
the  city,  it  may  be  stated  that  the  maintenance  of  the  channel  to  be  es- 
tablished under  the  project  of  August  28,  1873,  will  require  an  expen- 
diture of  $300,000  to  $350,000  in  the  construction  of  spar-jetties,  train- 
ing-walls, and  bank  revetments. 

In  the  project  and  estimate  called  for  by  act  approved  March  3,1881, 
which  will  be  ready  before  the  1st  of  December  next,  this  subject  of  chan- 
nel contraction  will  be  discussed  at  greater  length,  and  such  of  the  works 
as  require  to  be  first  undertaken  will  be  definitely  located  and  detailed 
estimates  of  their  cost  submitted.  Additional  works  to  be  constructed 
later  will  depend  for  their  character,  magnitude,  and  location,  in  some 
degree,  upon  the  effects  produced  by  the  closing  dams  between  the 
islands  below  Fort  Jackson.  These  dams  will  not  be  finished  until  some 
time  next  winter. 

This  work  is  in  the  colloction  district  of  Savannah.  Savannah  is  the  nearest  port 
of  entry. 

The  amount  of  revenue  (duties  on  imports,  tonnage,  dues,  &c.)  collect-ed  for  the 
last  liscal  year  was  $112,718.71. 

The  estimated  cost  of  the  works  of  improvement  that  have  been 
authorized  is  $481,809.64. 

This  sum  does  not  include  the  cost  of  bulkheads  along  the  amended 
water-way,  and  of  ai»qniring  the  necessarv^  land  on  Fig  and  Hutchinson's 
islands,  nor  the  cost  of  wing-dams  and  training- walls  and  bulkheads  at 
other  points,  nor  the  increased  cost  of  closure-dams. 
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Since  the  works  of  improvement  were  commenced,  the  following 
ippropriations  have  been  made: 

By  act  of  Congress  approved  Jnne  23,  1874 $50,000 

By  act  of  CoDgress  approved  March  3,  1875 70, 000 

By  act  of  Congress  approved  August  14,  1876  ..-•- 62,000 

By  act  of  Congrwis  approved  June  18,  1878 70,000 

By  act  of  Congress  approved  March  3,  1879 100,000 

By  act  of  Congress  approved  Jane  14,  1880 65,000 

Byaetof  Congress  api)roved  March  3,  1881 65,000 

482,000 

Of  this  amount  there  had  been  expended  up  to  the  close  of  the  fiscal 
year  ending  Jane  30,  1881,  including  outstanding  liabilities,  the  sum  of 
$311,528.22. 

The  following  papers  accompany  this  report: 

Chart  of  the  Cross  Tides,  Savannah  River,  Georgia. 

The  annual  report  of  Mr.  S.  L.  Fremont,  assistant  engineer. 

Letter  from  the  mayor  of  Savannah,  with  tahle,  giving  chief  articles  of  export. 

Table  of  commercial  statistics,  furnished  hy  the  collector  of  the  port. 

Money  statement. 

Julyl,  1880,  amount  available $157,527  87 

Amoant  appropriated  by  act  approved  March  3,  1881 65, 000  00 


JalT  1,  18^1,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 46, 770  36 

Jalyl,  1881,  outstanding  liabilities 5,285  73 


$222,527  87 


52, 056  09 


JqJt  1,1881,  amount  available 170,471  78 


Amoant  (estimated)  re(^uired  for  completion  of  existing  project 350, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     350, 000  00 


Ihttract  of  proposaU  far  dredging  in  the  Savannah  River,  Georgia,  opened  October  2,  1880 


Xo. 


Bidders. 


Price  per 
cabic  yard. 


Commence  the  work. 


I ;  Funk  Pidgeon,  jr.,  New  York  . . . 

2  I  The  Ajnerican  Dredging  Company, 
Philadelphia,  Pa. 


$0  19 
0  14 


Within  15  days  from  date 

of  contract. 
On  or  before  Oct.  15,  1880. 


Complete  the 
work. 


On  or  before  Octo- 
ber 15, 1881. 
June  30, 1881. 


Abstract  of  contract  for  dredginy  in  the  Savannah,  River,  Georgia, 


Contractor. 


"Vfttnrft  of  work  I  ^^^^  P®^ 

ss  atnre  oi  work.         ^^j^.^  ^^^ 


•^iMncan  Dredging  Company Dredgin  g 


$0  14 


To  be  completed. 
On  or  before  June  30, 1881. 


keport  of  mr.  8.  l.  fremont,  assistant  engineer. 

•  United  States  Engineer  Office, 

Savannah,  Ga.,  July  I,  1881. 

Gexkral:  I  have  the  honor  to  submit  the  following  report  of  progress  upon  the 
works  of  improvement  of  the  Savauuah  River  for  the  fiscal  year  ending  June  30,  1881. 
Improvements  were  macl^  at  the  following  places : 
1.  At  the  Cross  Tides  River. 
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2.  At  the  channels  along  the  old  jetty  and  King's  Island. 

3.  At  the  shoals  at  *' Garden  Bank." 

4.  At  the  new  ship  channel  known  as  "The  Wrecks." 

5.  At  the  channel  at  the  "Obstructions,"  near  Elba  Island. 

6.  At  the  snbinerged  dam  in  South  Channel. 

7.  At  "Screven's Point." 

8.  At  "Fiff  Island." 

9.  At  the  Oyster  Bed  Shoal,  near  the  red  light. 

10.  At  Tybee  Knoll  and  Saint  MichaeVs  Channel. 

11.  At  the  dry  dock  in  Saint  Augnstine  Creek. 

THE   SUBMERGED   DAM   AT  THE   CROSS  TIDES. 

At  the  close  of  the  last  fiscal  yoar  the  contractor  for  this  work  had  completed  it: 
with  the  exception  of  placing  244.95  cnbic  yards  of  riprap  stone  of  the  soperstnicture. 

This  remnant  was  put  in  place  during  the  months  of  July,  August,  and  November*, 
the  last  being  laid  on  the  13th  November,  which  completed  the  work. 

This  dam  has  withstood-  the  most  thorough  freshet  tests  that  have  been  known  io 
the  Savannah  River  in  many  years,  and  without  injury.  The  only  injurious  effect  ©£ 
this  series  of  freshets  has  been  in  eating  away  a  small  portion  of  the  Argyle  Island 
shore,  at  the  end  of  the  dam.  This  was  caused  by  the  eddying  of  the  water  produc«i 
by  the  great  volume  passing  through  the  opening  (or  low  place  left  in  the  wall,  for 
purposes  of  navigation)  and  the  consequent  strong  current. 

Tnis  erosion  has  now  been  secured  by  a  mattress  of  brush  1  foot  in  thickness,  26  feet 
in  width,  and  155  feet  long,  loaded  with  half  a  cubic  yard  of  stone  to  e^ch  linear  foot 
in  length  of  mat.  This  opening  should  now  be  closed,  or  the  dam  raised  up  to  the 
general  level,  and  the  passage  of  small  vessels  and  flats  made  near  the  other  end  of 
the  dam,  where  the  depth  of  the  river  above  and  below  Is  much  less,  and  the  force  of 
the  current  correspondingly  weak.  \Vlien  this  dam  is  raised  up  to  the  low- water  line, 
as  I  think  it  should  be  at  an  early  day,  there  will  be  no  want  of  water  in  front  of  the 
city  of  Savannah  for  a  watfer-way  and  anchorage  800  feet  in  width,  as  desired  by  the 
business  men  of  the  city,  who  look  forward  to  its  necessity  within  a  reasonably  short 
time. 

The  new  channel  below  the  citj-,  south  of  "The  Wrecks"  shoal,  has  now  assumed  such 
proportions,  and  the  old  channel  has  been  so  well  closed  up,  that  no  danger  need  be 
ai>prehended  from  a  large  increase  of  the  volume  of  water  in  Front  River. 

This  dam  is  no  doubt  the  key  to  all  improvements  of  the  wat«r-way  above  Fort 
Jackson. 

THE   CHANNEL  -4T   KING'S   ISLAND  AND   OLD  JETTY. 

This  channel,  as  shown  by  the  soundings  heretofore  transmitted,  has  not  maintained 
it«  originally-dredged  depth  along  the  old  jetty,  while  that  portion  of  it  connect- 
ing with  the  opening  that  was  made  through  the  old  jetty  has  increased  in  depth  and 
width. 

Dredging  done  in  both  branches  of  this  channel  since  July  1, 1880,  amounts  to  24,849 
cubic  yards.  The  work  was  commenced  on  the  16th  October,  and  completed  on  the 
3d  day  of  December,  1880. 

I  think  another  crib  70  feet  in  length  should  be  removed  from  the  old  jetty,  giving 
a  water-way  through  that  structure  of  140  feet  in  width.  The  channels — depth  and 
width — from  King's  Island  to  Central  Railroad  Wharves  have  increased  all  the  way. 

THE  SHOAL  AT  GARDEN  BANK. 

The  channel  across  this  shoal  has  been  widened  75  feet,  giving,  with  the  dredging 
done  during  the  last  liscal  year,  a  channel  width  of  150  /eet,  with  a  low-water  depth 
of  16  feet,  which  has  greatly  relieved  the  difficulties  of  navigation  at  that  place. 

The  amount  of  material  removed  from  this  shoal  was  18,813  cubic  yards. 

It  is  believed  that  the  work  of  cutting  away  the  salient  point  of  Fig  Island  and 
deepening  the  water  in  its  front  will  have  a  benelicial  effect  in  removing  this  shoal. 

THE   SHIP  CHANNEL  AT   **  THE   WRECKS"   SHOAL. 

The  United  States  st-eamer  Henry  Burden  was  employed  in  this  channel  in  July 
and  August,  1880,  and  removed  12,019  cubic  yards  of  material  therefrom. 

This  channel  has  maintained  its  full  depth,  with  th©  exception  of  a  small  shoal 
formed  at  the  mouth  of  a' rice-field  creek,  which  seems  to  cause  a  perpetual  deposit, 
and  the  only  remedy,  so  far,  is  annual  dredging.  The  creek  must  have  an  outlet  into 
the  river,  and  its  sedimentary  character  seems  to  require  in  the  channel  a  greater  vol- 
lume  and  consequent  increased  velocity  of  water  to  sweep  it  away. 
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CHANNEL  AT   "OBSTRUCTIONS." 

This  chaDoel  is  near  the  head  of  Elba  Island,  where  the  river  is  divided  into  the 
North  and  Soath  channels,  and  is  obstructed  by  a  sand  shoal  formed  at  the  slack- water 
point  of  divergence  of  the  two  channels.  It  will  continue  to  be  so  formed  until  some 
work  is  erected  to  aid  the  current  in  the  northern  channel  in  destroying  any  tendency 
to  deposit  sand  there. 

The  quantity  of  material  removed  from  this  shoal  by  the  United  States  steamer 
Henry  Burden  in  August  and  September,  was  13,276  cubic  yards. 

THE   SUBMERGED   DAM   IN  SOUTH   CHANNEL. 

■ 

This  dam  was  commenced  during  the  last  fiscal  year  by  the  contractor,  R.  C.  McKay, 
of  Philadelphia,  and  425  linear  feet  of  apron-dam  was  laid. 

In  December  of  the  present  year,  his  attorney,  R.  G.  Ross,  recommenced  the  work, 
and  continued  it  in  a  slow  and  feeble  manner  until  April  13,  when  it  was  w^ holly  sus- 
pended. 

The  entire  apron  course,  from  high -water  to  high- water,  was  completed  in  March, 
fpviug  an  aggregate  length  of  dam  of  1,461  feet.  The  matis  for  a  second  course.  128 
feet  in  lengtn,  were  laid,  and  from  that  point  (602  feet  from  high-water  on  the  soutnem 
shore)  the  double  mats  (second  and  third  course  combined)  were  commenced,  and  215 
linear  feet  laid.  This  leaves  about  5t)0  feet  of  the  double  mat  to  be  laid  to  complete 
the  dam  according  to  the  original  design ;  less  than  a  week's  work  for  a  suitable  force. 

This  dam  consists  of  an  apron  course  of  logs,  12  inches  in  diameter  and  24  feet  in 
length,  laid  parallel  with  the  direction  of  the  current,  and  fastened  together  by  binders 
drift-bolted  to  the  logs  and  covered  with  a  course  of  stone  6  inches  in  thickness.  Upo  n 
this  apron  course  a  second  course  of  similar  constniction  only  14  feet  in  width  is  laid, 
and  upon  this  a  third  course,  10  feet  in  width,  is  laid. 

For  convenience  in  placing  them  and  to  secure  greater  stability  in  the  dam.  after 
passing  beyond  a  low-water  depth  of  6  feet,  the  second  and  third  courses  are  comoined, 
and  the  Iocs  of  both  courses  are  fastened  together  with  drift-bolts,  and  all  the  stone  of 
both  are  placed  on  the  top  of  the  two  courses. 

This  dam  stands  the  current  (here  very  strong)  perfectly,  and  is  having  the  desired 
effect  upon  the  currents,  so  far  as  it  has  been  completed. 

The  design  in  locating  this  dam  was  to  allow  a  free  passage  for  the  flood-tide  flow 
up  the  main  channel,  and  to  obstruct  as  much  of  the  last  quarter  of  the  ebb-tide  as 
possible,  and  deflect  it  into  the  north  channel  to  aid  in  the  scour  of  that  channel ;  at 
the  same  time  the  dain  was  not  to  be  raised  so  high  as  to  impede  the  passage  of  the 
inland  steamers.  When  these  conditions  have  been  full^  complied  with,  it  is  believed 
the  dam  will  be  found  very  eflicient  as  an  aid  to  the  improvem^ent  of  the  northern 
channel. 

SCREVEN'S   POINT. 

At  this  place  the  shore  line  has  been  straightened  by  cutting  away  about  100  feet  in 
width  at  the  widest  point,  and  extending  along  the  shore  about  1,500  feet.  By  doing 
this,  an  easy  turn  in  the  channel  and  bulkhead  or  wharf  line  has  been  eflfected. 

The  total  amount  of  material  removed  from  this  point  is  32,505  cubic  yards.  Five 
thoQsand  yards  more  will  in  a  short  time  be  removed  to  complete  this  liue. 

FIG   ISLAND. 

At  this  point  about  3^  acres  of  land  were  condemned  by  a  jury  for  the  public  use  in 
makine  improvements,  and  the  damages  assessed  at  $1,000. 

AU  tne  land  thus  condemned  has  been  cut  away,  the  shore  line  reformed,  the  water- 
way widened  more  than  150  feet,  aud  a  10-foot  channel  carried  up  to  that  shore. 

The  whole  amount  of  material  removed  in  making  tbis  improvement  is  118,229 
cubic  yards,  exceeding  somewhat  the  allotment  for  the  work,  but  it  was  found  impos- 
sible to  accomplish  the  desired  object — a  good  line — without  removing  all  that  has 
been  done. 

OYSTER   BED   SHOAL. 

This  was  undertaken  as  soon  as  the  atonuy  season  of  winter  and  spring  was  consid- 
ered over,  and  though  due  diligence  has  been  used  with  the  managers  of  the  old  dredge, 
yet  the  work  is  not  half  completed. 

The  bottoms  of  two  vessels  have  been  found  exactly  where  the  channel  formerly  ex- 
isted, and  though  a  few  pieces  (together  with  the  sand  and  like  material  found  around 
them)  have  been  removed,  yet  until  the  contractor  has  takeU  out  the  fragments  of  the 
wrecks,  aU  our  dredging  in  the  vicinity  amounts  to  but  temporary  relief 

Under  the  contract  and  your  orders,  I  shall  insist  upon  the  rail  and  complete  removal 
of  the  fragments  of  the  wrecks. 


1086      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

TYBEE  KNOLL  AND  SAINT  HICHAEL^S  CHANNEL. 

At  this  part  of  the  onter  channel  the  steamer  Henry  Burden  was  employed  for  sevc 
weeks  daring  the  winter  in  deepening  the  water.    Considerable  improvement  w: 
made,  some  of  which  remains,  while  portions  have  shoaled  np  and  give  some  troal>J 
to  passing  vessels  of  large  draught. 

Along  tne  northern  edge  of  this  channel,  across  a  portion  of  Calibogne  Sound,  in  na-^y 
judgment,  a  jetty  or  training-wall  of  timber  and  stone  should  be  placed,  and  it  sbouB^K 
be  undeitaken  with  as  little  delay  as  possible.  On  the  accompanying  sketch  ofi 
river  I  have  shown  its  location. 

THE  REMOVAL  OF  THE  DRY-DOCK  OBSTRUCTION  IN  SAINT  AUGUSTINE  CREEK. 

The  old  dry-dock  that  was  sunk  during  the  late  civil  war,  at  the  confluence 
Thunderbolt  River  and  Saint  Augustine  Creek,  has  been  removed,  under  a  cont 
with  Mr.  John  G.  Smith,  of  Charleston,  S.  C,  who  completed  the  work  early  in 
tember. 

Everything  was  removed  to  a  low-water  depth  of  10  feet.  No  obstruction  abov^ 
that  depth  now  exiss,  though  for  a  short  time  after  the  removal  of  the  "blown  np  "^ 
fragments  of  this  wreck  some  live  oak  tree  tops,  said  to  have  been  sunk  alongside, 
seemed  to  offer  some  obstacle  to  passing  vessels.  They  have  since  disappeared,  and 
complaint  has  been  received  from  persons  navigating  these  waters. 

DREDGING. 


♦J* 


The  dredging  by  the  United  States  suction-dredge  Henry  Burden  at  "The  Wrecks 
Channel  was  12,019  cubic  yards;  at  the  "Obstructions,"  13,276  cubic  yards;  at  th^ 
Upper  and  Lower  flats,  10,350  cubic  yards;  and  at  Tybee  Knoll  23,771  cubic  yards  ^ 
total,  59,416  cubic  yards.    Work  was  suspended  on  January  22,  18dl,  and  the  dredg'^ 
sent  to  Charleston,  S.  C. 

Under  contract  with  the  American  Dredging  Company,  203,668  cubic  yards  of  materiaJ- 
have  been  removed  from  the  Savannah  River  and  Harbor,  in  addition  to  5,1136  cubic  yard^ 
of  a  previous  contract.  This  gives  a  total  amount  of  mat-erial  removed  during  tli9 
fiscal  year  by  dredging  of  268,220  cubic  yards. 

WIDENING  THE   HARBOR. 

The  amount  of  land  damages  on  Hutchinson's  Island  has  not  yet  been  determined, 
but  it  has  been  reduced  to  the  actual  cost  of  a  change  of  the  improvements  made  upon 
the  lauds  to  be  cut  away.  The  city  has,  I  learn,  agreed  to  supply  an  equal  amount  of 
land  in  the  rear,  to  parties  whose  lands  will  be  taken  for  the  improvements. 

I  believe  that  $75,000  will  be  ample  to  make  all  the  changes  of  mills,  wharves,  ma- 
rine railway,  &c. 

CON'CLUSION. 

In  concluding  this  report,  probably  the  last  one  of  this  work  that  I  shall  ever  make 
to  you,  I  desire  to  invite  your  attention  to  the  somewhat  sudden  but  very  large  present 
and  pn>spective  increase  of  the  commercial  business  importance  of  the  port  of  Sa- 
vannah. 

I  have  in  sundry  previous  communications  upon  this  subject  stated  in  detail  the 
extensive  railway  connections  and  combinations  by  which  it  seems  beyond  a  doubt 
that  Savanuah  is  to  be  the  center  of  a  system  of  transportation  both  by  land  and 
water,  and  of  transshipment  for  a  vast  amount  of  the  products  of  the  great  West,  to 
foreign  as  well  as  domestic  points,  and  in  a  short  time  to  become  also  a  large  import- 
ing port  for  the  same  great  western  markets  of  this  country. 

If  there  were  any  doubts  upon  this  subject,  they  would  all  be  removed  by  the  well- 
known  extraordinary  eflbrts  that  are  now  being  put  forth  by  the  able  head  of  the 
railway  and  steamship  management  here  to  increase  the  number  of  steamships,  and 
add  to  the  railway  facilities  in  conuection  therewith,  at  Savannah,  such  as  wharves, 
grain  elevators,  and  the  like. 

I  inclose  a  statement  from  the  collector  of  customs  of  the  port,  giving  the  commer- 
cial and  statistical  information  needed  with  this  report. 

The  project  and  estimate  for  the  further  improvement  of  the  Savannah  River  will 
be  submitted,  as  directed,  jointly  with  Captain  Greene. 
I  am,  very  respectfully,  your  obeilient  servant, 

S.  L.  Fremont, 
•  An^Uiani  Engineer, 

General  Q.  A.  Gillmore, 

Lieutenant-Colonel  of  EngineerSy  U.  S.  A. 
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LETTER  FROM  THE  MAYOR  OF  SAVANNAH,  GEORGIA. 

City  of  Savannah,  Mayor*8  Office,  May  28,  1881. 

Deas  Sib:  Befeiring  to  your  letter  of  March  10,  requesting  information  in  relation 
to  the  bosioefti  of  this  port,  I  now  have  the  pleasure  to  hand  you  inclosed  a  tabular 
$tftt<4neQl  showing  the  priuoipal  articles  exported  the  past  four  years.  It  will  be 
obwrred  that  there  has  been  a  regular  and  decided  increase  of  business,  each  suceed- 
iugyear  showing  a  large  excess  over»the  preceding  one.  With  reference  to  imports, 
the  collector's  statements  show  a  handsome  increase  from  year  to  year,  they  having 
reached  at  this  time  most  gratifying  results. 

ThecQBtoiDs  duties  collected  during  the  past  year  largely  exceed  those  of  any  pre- 
vious years  in  the  history  of  the  city. 

The  toooage  statistics  show  the  same  general  results.  A  greater  number  of  vessels 
has  been  required,  and  it  is  noticeable  that  they  have  been,  as  a  rule,  of  larger  capacity 
than  have  ever  before  been  employed  in  the  trade.  In  this  connection  it  is  proper  to 
nnti^  the  very  great  improveroent  in  the  steamships  engaged  in  the  coasting  trade 
between  (his  and  northern  ports. 

The  deet  of  ocean  steamers  owned  and  managed  by  the  Ocean  Steamship  Company, 
o(  this  city,  are  not  surpassed  by  any  steamships  engaged  in  the  coastwise  trade  of 
this  country.  The  requirements  of  this  trade  call  for,  and  it  is  contideutly  expected 
eiT  long  will  be  supplied  with,  a  daily  line  of  first-class  steamships  between  this  point 
ind  Xew  York. 

The  opening  of  new  lines  of  railroads  and  recent  connections  and  combinations  of 
old  lines  with  lines  extending  to  the  West  and  Northwest  have  added  largely  to  the 
bosnefls  of  the  port,  and  point  unmistakably  to  an  increased  ratio  of  business  in  the 
future.  These  and  other  considerations  imperatively  demand  a  sufficient  depth  of 
Tftterin  the  river  to  allow  the  largest  ships  to  pass  to  and  irom  the  wharves  in  the 
dtT  to  the  ocean  without  difficulty. 

It  is  gratifying  to  note  that  the  operations  for  the  improvement  of  the  river,  made 
Oder  your  directions,  have  been  successful;  the  depth  of  water  has  been  increased 
aod channel  widened  and  much  improved. 
Very  respectfully,  yours, 

John  F.  Wheaton,  Mayor, 

Geceral  Q.  A.  Glllmore. 


Table  A. — Chief  articles  of  export,  port  of  Savannahy  Georgia, 


s 


SeaflOD. 


&3 


a 
2 

o 
O 


I  BaUf4. 

W77-T8 j  623,293 

W7g-79 699,726 

l«79-'80    I  749,008 

18b0-«1 1  900,000 


S«aaoii. 


lg77-78 
l?7S-79 


Pounds. 

912, 486 

905,199 

1,  076,  608 

1, 100, 000 


Hides, 
undressed. 


Naval  stores. 

i. 

^i 

.9 

Rosm. 

•r  9 

U  9 

^             1 

cc 

Barrels. 

Barrels. 

177, 104 

31, 1H8 

177, 447 

34.  868 

234, 421 

46.321 

290,000 

60,000 

a 


B 


a 

o 

'SI 


■I 

§ 


Wool. 


Feet. 

69,  347,  047 

70,  251,  720 

71,  253,  025 
71, 000, 000 


Bales. 
27.005 
32,626 
42, 763 
4.5,000 


Pounds. 
1.088,473 
1,1.^.273 
1,  291.  937 
1,  450,  000 


Fruit, 

Vegetables 

• 

Barrels. 

Bores. 

Barrels. 

Boxes. 

Car  Ids. 

1.218 

27, 445 

3,810 

50.621 

66 

2,663 

tn^  ifO^ 

2,728 

82.  030 

79 

3.959 

99,  027 

6,219 

166,064 

91 

4,500 

100,000 

7,000 

200,000 

150 

Rice. 


Casks. 

'31,3.^7 
38,  7.'^4 
40,000 


In  the  above  table,  the  figures  are  estimates  for  the  year  1880-'81,  but  are  regarded  as  strictly  con- 
•errstire ;  of  th«>  900.000  balea  of  cotton  estimatt'd  for  the  year  ending  August  31,  1881,  there  have  been 
rer<>iTrd  up  CO  May  24.  1881,  848,980  bales,  and  the  receipta  of  other  articles^  up  to  the  present  time, 
indicmte  that  the  eatiraatea  will  be  fully  verified. 

SATjjncAH,  6a.,  ifoy  24, 1881. 
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COMMERCIAL   STATISTICS. 

Arrirah  and  clearances  of  vessels  at  Sarannahj  Ga.yfrom  January  1,  1878,  to  DecemherVt 

1880. 

VESSELS  ARRIVED. 


Yeare. 


1878 
1879 
1880 

1878 
1879 
1880 


Coaatwise. 


1  «M 

o 

Tonnage. 

322 
319 
338 

I 

385,532 
411,794 
446,881 

10,688 
8,235 
9,996 


American   vesaeU 
from  foreign  porta. 


2^ 
1^ 


p 

§ 


s 


61  I  45,208 
30  '  21,994 
14  I      7,724 


Foreign  Tesacls  from 
foreign  porta. 


1, 576 
439  ; 
170  ' 


o 


326 
279 
244 


9 

ee 

s 
a 
o 
H 


235,787 
198,040 
172, 224 


5,  814 
3,960 
3,533 


Total. 


<sm 

u 

«    i 

tc 

X  o 

ee 

, 

ai 

C3 
§ 

^0 

709 
628 
596 


666,527 
631,788 
626.829 


18,0^^ 

12,1 
13.1 


VESSELS  CLEARED. 


1 

418,  958  jlO,  475 

64 

40,128 

1,255 

442, 734  8,  834 

36 

24.891 

497 

434,864  10.108 

26 

12,536 

271 

260  I  183,757  |  5,375 
223  156, 470  I  3, 129 
242     168.255  I  3,446 


702 

642,843 

624 

623,095 

578 

615,655 

17,005 

12,40l> 
13,835 


Years. 


Valae  of  ex-     Value  oi  im- 
ports, ports. 


1878 I  $24,014,625  00 

1879 22,556,755  00 

1880 26,129,896  00 


$505,596  00 
378, 782  00 
660,974  00 


Duties  col- 
lected. 


$23,364  35 

27,778  75 
78, 458  41 


1880.— Tonnage  does  and  other  collections,  $34,260.30. 


J  6. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

The  act  approved  March  3,  1881,  appropriated  the  sum  of  $15,000  for 
"  improving  Savannah  River,  Georgia,"  and  it  is  presumed,  inasmuch 
as  the  same  act  separately  provides  for  improving  Savannah  Harbor 
and  Eiver,  and  Savannah  River  above  Augusta,  that  the  money  is  prop- 
erly applicable  only  to  that  portion  of  the  river  between  the  two  stretches 
last  named,  namely,  from  Augusta  to  the  Cross  Tides,  4  miles  above 
the  city  of  Savannah. 

This  is  the  first  appropriation  made  by  Congress  for  this  work 

This  portion  of  the  river  was  examined  under  my  direction  iu  Sep- 
tember and  October,  1880,  by  Mr.  S.  L.  Fremont,  assistant  engineer. 

The  results  were  transmitted  to  the  Chief  of  Engineers  with  my  re- 
port dated  December  22,  1880. 

The  distance  between  the  cities  of  Savannah  and  Augusta  is  108 
miles  in  a  straight  line,  and  by  water  about  248  miles. 

For  the  greater  part  of  the  year  this  portion  of  the  stream  is  naviga- 
ble for  steamboats  drawing  from  4  to  5  feet,  but  during  the  dry  season 
in  autumn  the  water  is  very  low  at  various  places,  with  depths  of  only 
2  to  3  feet  on  some  of  the  shoals,  and  boats  usually  have  to  discharge 
and  receive  their  cargoes  at  some  point  below  Augusta. 

The  principal  obstructions  to  navigation  are  shoals,  or  bars  of  sand. 
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and  snags,  or  floatdng  timber.  Pile  obstructions  were  found  at  two 
places. 

The  project  for  improving  the  river,  as  recommended  in  the  report 
above  referred  to,  comprises  the  following  works: 

L  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  shoals. 

2.  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  low 
and  light  hurdle  traverses. 

3.  fiotecting  the  banks,  where  needed,  by  thin,  flexible  brush  mat- 
tresses, weighted  with  stone,  or  in  some  other  suitable  manner. 

4  Cutting  off  some  projecting  points  of  land. 

5.  Bemoving  existing  pile  obstructions. 

6.  fiemoTing  snags,  floating  timber,  and  overhanging  trees. 

7.  Aiding  the  formation  of  the  low-water  channel,  in  a  few  localities^ 
by  dredging. 

The  object  of  these  works  is  to  procure  a  low-river  navigable  depth  of 
0  feet,  and  their  cost  is  estimated  at  $91,000. 

The  obstructions  formed  by  sand-bars  that  should  be  removed  are  all 
within  100  miles  of  Augusta  by  river. 

The  worst  exist  just  below  that  city,  and  are  known  as  Gardner's  Bar 
and  Coarsens  Bar.  Snags  and  floating  trees  are  scattered  along  the  whole 
distance,  from  Augdsta  to  near  Savannah. 

OPERATIONS  CONTEMPLATED  DURING  THE  PRESENT  FISCAL  YEAB. 

It  is  proposed  to  expend  the  appropriation  of  $15,000  in  beginning 
the  work  of  improvement  by  removing  the  most  serious  snag-obstruc- 
tioM,  probably  including  those  in  that  part  of  the  river  known  as 
"King  Creek,''  about  96  miles  below  Augusta.  The  construction  of 
Ting-dams  in  the  vicinity  of  Augusta  may  perhaps  be  commenced. 
Since  none  of  this  work  can  well  be  done  by  contract,  no  proposals  will 
be  invited. 

A  soitable  snag-boat  is  now  building,  at  an  estimated  cost  of  about 
I",:i00,  to  be  paid  for,  in  part,  from  the  Savannah  Eiver,  and  in  part  from 
the  Altamaha  Eiver,  appropriation. 

Angosta  is  an  important  commercial  town  of  Georgia,  and  a  rapidly 
growing  place.  In  1870  its  population  was  15,380  5  in  1880,  according 
to  the  tenth  census,  it  had  increased  to  23,023. 

It  has  three  railroad  connections  with  tide- water,  viz,  by  way  of  Aiken 
and  Branchville  to  Charleston,  over  the  South  Carolina  Eailroad,  137 
miles;  by  the  Port  Eoyal  and  Augusta  Eailroad  to  Port  Eoyal,  112  miles, 
with  lateral  connections  at  Yema«see  with  both  Charleston  and  Savan- 
nah, and  by  the  Central  Eailroad  of  Georgia  to  Savannah,  via  Millen, 
132  miles. 

The  two  last-named  roads  may  be  considered  as  competing  with  the 
section  of  the  river  below  Augusta.  As  in  every  case  of  this  kind  of 
competition,  a  material  improvement  of  the  water-line  cannot  be  other- 
wise than  beneficial  to  those  districts,  which  from  their  geographical 
position  are  naturally  tributary  to  either  route.  A  large  area  of  country 
is  directly  interested  in  securing  greater  navigable  channel  depth  at 
low-river  stages  from  Augusta  to  tide- water. 

It  is  desirable  that  a  liberal  appropriation  for  this  work  should  be 
made  for  the  next  fiscal  year. 

This  work  in  located  in  the  collection  district  of  Savannah,  Ga.    Savannah  is  the 
nearest  port  of  entry. 
Amonnt  of  import  duties,  tonnage  dues,  &c.,  collected  in  18^0,  |112,718.17. 
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A  table  of  commercial  statistics,  for  the  port  of  Savannah,  is  appended 
to  my  report  on  the  improvement  of  the  Lower  Savannah  Kiver,  for 
the  year  ending  Jonei  30, 1881. 

Money  statement. 

Amoant  appropriated  by  act  approved  March  3,  1881 $15, 000  OO 

July  1,  1881,  amount  available 15,000  (O 

Amount  (estimated)  required  for  completion  of  existing  project 76, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    76, 000  OO 


bxa3nnati0n  and  survey  of  savannah  river,  from  savannah 

to  augusta,  georgia. 

United  States  Engineer  Office, 

New  YorJcj  December  22,  1880. 

Gener'al  :  I  have  the  honor  to  submit  the  following  report  of  an  ex- 
amination and  partial  survey  of  the  Savannah  Eiver  from  Savannah  to 
Augusta,  Georgia,  with  preliminary  estimates  of  cost  of  improvement, 
provided  for  by  section  2  of  the  act  approved  June  14, 1880. 

This  duty  was  assigned  to  me  by  letter,  dated  June  17, 1880,  and  the 
examination  was  made  under  my  direction  by  Mr.  S.  L.  Fremont,  assist- 
ant engineer  on  the  Lower  Savannah  Eiver  improvement,  whose  report 
is  herewith  transmitted. 

The  distance  between  the  cities  of  Savannah  and  Augusta  is  108  miles 
in  a  straight  line,  and  by  water  about  248  miles. 

During  the  larger  portion  of  the  year  this  section  of  the  river  is  navi- 
gable for  steamboats  drawing  from  4  to  5  feet  of  water,  but  during  the 
dry  season,  occurring  in  the  latter  part  of  summer  and  in  autumn,  the 
low  stage  of  the  water  renders  it  very  difficult  for  steamboats  to  reach 
Augusta ;  they  usually  have  to  discharge  and  receive  their  cargoes  at 
some  point  below.  Above  Augusta  the  river  trade  is  carried  on  by 
means  of  pole-boats  (see  report  on  the  examinations  of  Savannah  Biver 
above  Augusta,  Georgia,  February  8, 1879,  Appendix  1 2,  Annual  Keport 
of  the  Chief  of  Engineers,  1879). 

The  obstructions  to  low-water  navigation  for  vessels  drawing  about 
4^  to  5  feet  consist  chiefly  of  shoals  or  bars  of  sand  occurring  gener- 
ally where  the  river  is  of  undue  width.  There  are  many  places  wiUi 
not  more  than  from  2  to  3  feet  of  water  over  these  shoals.  The  most 
serious  difficulties  of  this  description  are  met  with  near  the  city  of 
Augusta,  and  within  30  miles  from  it.  Lower  down,  as  far  as  King's 
Greek,  about  100  miles  from  Augusta,  shoals  occur  at  greater  intervsds, 
and  none  with  less  than  5  feet  water  over  them  were  found  between 
King's  Creek  and  the  city  of  Savannah.  The  aggregate  length  of  all 
the  shoals  reported  as  impeding  navigation  is  over  3  miles. 

Another  class  of  obstructions,  next  in  importance  to  the  shoals,  is 
formed  by  snags  or  floating  timber.  They  are  brought  into  the  chan- 
nel by  the  caving  of  concave  banks,  with  timber  thereon,  during  a  high 
or  falling  stage  of  river.  They  generally  remain  where  they  fall,  and 
often  form  continuous  rafts  in  the  bights  of  bends,  where  they  obstruct 
the  best,  frequently  the  only,  navigable  low-river  water-way.  The  many 
places  between  Savannah  and  Augusta  where  these  obstructions  exist 
are  specified  in  the  accompanying  report. 

At  two  places  pile  obstructions  were  found.  The  more  serious  one 
(between  Flack's  and  Bngham's  Bars)  consists  of  a  double  row  of  piles, 
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driven  dariog  the  late  civil  war.  They  have  caused  a  great  accumala- 
tion  of  drift-wood  above  them,  and  have  forced  the  current  to  cut  a 
chaDoel  around  the  line  of  piles,  rendering  the  passage  difficult. 
In  oomparing  the  results  of  the  recent  examination  with  those  re- 
eorded  in  the  report  of  an  examination  made  by  Capt.  J.  F.  GUmer, 
Corps  of  Engineers,  date  June  23, 1854  (printed  Ex.  Doc.  No.  124,  33d 
Congress,  1st  session),  it  is  seen  that  many  shoals  which  then  obstructed 
steamboat  navigation  still  exist,  while  several  others  have  disappeared, 
and  some  new  ones  have  been  formed  in  places  where  there  was  gooa 
navigation  twenty-seven  years  ago.  These  facts  must  be  taken  into 
account  when  the  question  of  impro^ing  the  river  is  to  be  considered. 

The  banks  on  both  sides  of  the  stream  are  somewhat*  elevated  along 
the  reaches  above  Augusta,  and  for  about  25  miles  below  that  place,  and 
the  lands  extending  back  from  these  banks  are  generally  in  a  high  state 
of  cultivation,  cotton  and  corn  being  the  staple  products.  Lower  down 
the  banks  are  low,  often  swampy,  and  densely  wooded. 

From  data  furnished  by  railroad  surveys  it  appears  that  the  low-water 
elevation  of  the  river  at  Augusta  is  about  130.4  feet  above  mean  low- tide 
level  at  Savannah.  The  average  elevation  of  the  city  of  Augusta  above 
the  same  sea  level  was  found  to  be  154  feet.  The  average  surface  slope 
of  the  river  at  low- water,  for  the  first  45  miles  below  Augusta,  is  from  1 
to  1| feet  per  mile;  lower  down,  only  from  3  to  4  inches  per  mile.  The 
cQiroit  velocities  ranged  from  3  mile  to  3  miles  per  hour,  varying  as  a 
rale  inversely  with  the  width  of  the  river. 

Daring  the  time  occupied  in  making  the  examination  the  river  was 

iffiasaally  low,  the  water-gauge  at  Augusta  showing  only  about  7  inches 

itove  the  lowest  low- water  that  has  occurred  for  many  years.    Lower 

(iown,  where  the  stream  is  larger,  this  difference  would,  of  course,  be 

tes,  bat  no  systematic  water-gauge  observations  were  made. 
The  stream  was  not  gauged  for  discharge,  but  some  idea  of  its  mag- 

flitnde  at  this  stage  may  be  gained  from  the  following  table,  taken  in 

eonnection  with  the  velocities  above  mentioned. 


Fghliof  vidthSf  average  depths^  maximum  depthj  and  depth  on  the  hare  at  varioue  pointe 

between  Augueta  and  Savannah, 
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Gsrdner's  and  Conne's  ShoAl 

Suid-Bar  Ferry  Bar 

Blue  Hooae  Bar 

Canoe  Cat  Bar 

BofEg'sBar 

^viSS*'  Upper  Bar 

TSrigl(s'  LA>wer  Bar 

EEayne'eCnt 

Flowery  Gap  Bar 

Bri^haiD'A  Ikir 

Hack's  Bar 

Loirer  Three  Run  Bar 

White  Woman's  Point 

Barton's  Femr  Bar 

King's  Creek.'. 


Feet 

660 
660 
540 
540 
560 
465 
540 
200 
480 
460 
440 
460 
440 
500 
180 


Depth. 
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F9tt. 

Feet 

2.7 

2.25 

2.0 

2.3 

2.5 

3.0 

2.5 

3.0 

2.0 

4.75 

3.0 

4.8 

4.5 

3.60 

No  bar. 

9.0 

3.8 

4.5 

3.0 

4.7 

4.5 

4.75 

8.5 

4.5 

3.5 

4.3 

4.5 

4.5 

No  bar. 

9.0 

Feet. 

7.0 

5.0 

5.0 

12.0 

11.0 

11.0 

11.0 

15.0 

6.5 

8.5 

10.0 

11.5 

9.2 

9.5 

20.0 


BXPLANATORT  REMARKS. 

Cupboard  Creek  and  Rocky  Creek  enter  the  river  on  its  right  bank,  a  little  below 
Bine  Hoam;  Bar. 
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Rotter's  Creek  enters  the  river  on  its  right  bank,  about  2  miles  b^low  Bagg's  B*r. 

Spirit  Creek  enters  the  river  on  its  right  bank,  3  miles  below  Twig^'  Lower  Bar. 

Town  Creek  enters  the  river  on  its  left  bank,  4  to  5  miles  below  Twiggs*  Lower  Bar. 

McBean's  Creek  enters  the  river  on  its  right  bank,  13  miles  below  Twiggs'  Lower 
Bar. 

Upper'Three  Run  Creek  enters  the  river  near  Demere's  Ferry,  about  3  miles  aboTe 
Hayne's  Cut,  on  the  left  bank. 

Between  Upper  and  Lower  Three  Run  creeks  the  following  named  creeks  enter  Hhe 
Savannah  River: 

On  left  Ijank,  Four  Mile  Creek,  Penbrook,  and  Stone  Creek. 

On  right  bank,  Jobber's  Creek,  Telfair's  Mill  Creek,  Sweet  Water  Creek,  and  Stony 
Brook. 

Lower  Three  Run  Creek  enters  the  river  on  its  left  bank: 

Rocky  Creek  enters  the  river  on  its  right  bank,  near  White  Woman's  Point. 

McDougald's  Creek  about  2  miles  below. 

King's  Creek  is  tKe  shorter  arm  of  the  two  into  which  the  river  here  divides,  and 
is  preferred  for  navigation. 

Freshets  cansed  by  the  melting  of  snow  in  the  mountains,  and  by 
Leavy  rainfalls  lower  down,  are  of  frequent  occurrence.  They  some- 
times rise  to  considerable  heights.  At  Augusta  the  water  has  been 
known  to  rise  40  feet  above  low-water.  A  rise  of  34  feet,  .however,  is 
rarely  exceeded  at  that  place,  while  at  Briar's  Creek,  133  miles  lower 
down,  the  corresponding  rise  is  18  feet.  About  15  miles  above  the  city 
of  Savannah  a  rise  of  5  feet  above  the  level  of  tidal  high-water  has  been 
observed.  It  is  stated  that  ordinary  freshets  rise  to  about  two-thirds  of 
the  heights  here  given. 

The  oscillations  of  the  tidal  wave  are  ordinarily  felt  as  high  up  as  28 
miles  above  the  city  of  Savannah,  or  about  45  miles  from  Tybee  Roads. 

Owing  to  the  alluvial  nature  of  the  soil,  its  slight  elevation  above  the 
low-water  surface  in  the  reaches  below  Augusta,  and  the  winding  course 
of  the  river,  a  more  or  less  active  erosion  of  the  concave  bends,  and  a 
building  out  of  the  opi>08ite  points  occur  during  the  high  and  falling 
stages.  Chutes  and  cut-oflGs  are  ultimately  proiluced,  and  the  mass  of 
materials  thus  scoured  out  and  carried  oft*  causes  new  changes  in  the 
reaches  lower  down.  Many  ''cut-oft's''  have  occurred  since  the  exami- 
nation of  1854,  and  several  within  the  last  few  years. 

To  improve  the  river  thoroughly  below  Augusta  will,  therefore,  re- 
-quire  a  more  comprehensive  system  of  works  than  is  needed  for  the 
Upper  Savannah  liiver.  There  the  principal  obstructions  consist  of 
ledges  of  rocks,  numerous  bowlders,  and  gravel  shoals ;  and  a  channel 
^ut  through  them  may  be  expected  to  be  comparatively  permanent.  It 
is  difterent  with  the  low  bottom  lands  and  alluvial  bed  and  banks  of 
the  river  between  Augusta  and  Savannah.  Rock  was  met  with  at 
Hayne's  Cut  only,  45  miles  from  Augusta,  and  there  it  consisted  of  soft 
sand*stone,  and  did  not  obstruct  the  water-way.  At  Twiggs'  Lower  Bar, 
lOJ  miles  from  Augusta,  some  gravel  was  found  ui)on  the  shoal;  but 
ivith  these  excei>tions  all  the  shoals  were  composed  of  fine  sand. 

The  plan  of  improvement  suggested  by  Mr.  Fremont  consists  essen- 
tially in  narrowing  the  river  by  low  wing-dams  of  brush  and  stone,  at 
lioiiits  where  excessive  widths  produce  shoals ;  in  aiding  the  formation 
of  the  low- water  channel  in  a  few  localities  by  dredging ;  in  remo\^ng 
snags,  floating  and  overhanging  trees,  and  pile  obstructions,  and  in 
cutting  off  some  projecting  points.  The  object  of  these  works  is  to  es- 
tablish a  low-river  navigable  dejith  of  5  feet,  and  it  is  thought  that  this 
can  be  accomplished  by  narrowing  the  stream  to  a  low-water  width  of 
about  400  feet,  or  less. 

The  number  of  snags,  &c.,  to  be  removed,  according  to  the  report,  is 
between  1,300  and  1,400 ;  and  the  estimated  total  cost  of  the  improve- 
ment, including  10  per  cent,  for  engineering  and  contingent  expenses, 
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and  the  purchase  and  equipment  of  a  snag-'boat  is  placed  by  Mr.  Fremont 
at  SS4,451. 

It  appears  that  the  plan  does  not  provide  for  shore  protection,  which 
will  doubtless  be  indisi)en8able  at  several  points  where  the  currents  of 
the  narrowed  channel  would  impinge  more  seriously  than  now  upon  the 
concave  bends  below  the  wing-dams. 

As  it  is  not  known  whether  the  wing-dams  will  settle  to  any  consider- 
able extent,  it  will,  perhaps,  be  better  to  assume  for  them  in  the  estimate 
a  minimum  width  of  16  to  18  feet,  instead  of  10  feet  as  suggested  in  the 
report.  There  is  no  established  rule  for  fixing  the  distance  between 
such  wing-w^Us.  At  Saint  Charles,  Mo.,  where  satisfactory  results  were 
obtained,  it  was  assumed  that  a  spur  jetty  will  protect  one  and  one- 
fourth  times  its  length  of  shore  above,  and  two  and  one-half  times  its 
length  Ijelow.  K  these  proportions  are  taken  at  1  and  2  respectively, 
the  number  and  aggregate  length  of  jetties  estimated  for  in  Mr.  Fre- 
mont's report  may  be  reduced  about  one-half. 

The  principle  upon  which  the  works  should  be  designed  is  to  increase 
the  flow  and  depth  in  the  selected  channel  during  the  low-water  season 
without  offering  material  obstruction  to  the  discharge  of  floods,  during 
which  period  the  works  should  still  tend  to  keep  the  main  currents  in 
the  low-water  channel.  For  this  purpose  the  wing-dams  should  be 
comparatively  low,  being  elevated  but  little  above  the  low- water  line, 
and  they  should  gradually  rise  from  tl^e  border  of  the  channel  towards 
the  bank  to  prevent  scouring  eddies  at  the  head  and  to  form  a  good 
connection  with  the  bank. 

The  low- water  currents  will  be  better  directed  into  the  channel  if  the 
spaces  between  the  spurs  are  filled  up  to  some  extent,  and  to  promote 
the  accretion  it  is  believed  that  between  every  two  jetties  one  or  two 
light  and  low  hurdle  traverses  could  advantageously  be  placed.  This 
has  been  done  on  some  western  rivers.  As  the  depths  of  the  Savannah 
Biver  where  such  traverses  would  have  to  be  built  are  nowhere  consid- 
erable, their  construction  would  offer  little  difficulty,  and,  as  suitable 
material  is  abundant,  it  is  supposed  that  they  could  be  built  at  the  rate 
of  25  cents  per  linear  foot. 

For  protecting  the  banks  it  is  recommended  to  use  thin,  flexible  brush 
mattresses,  that  will  readily  adapt  themselves  to  irregularities  in  the 
slope  of  the  bank.  They  should  be  weighted  with  enough  stone  to  keep 
them  in  place.  This  kind  of  protection  should  not  cost  more  than  75 
cents  x)er  linear  foot  of  shore  line. 

It  is  quite  possible  that  it  will  be  necessary,  sooner  or  later,  to  con- 
nect the  ends  of  the  wing-dams  by  low  training-walls  in  many  places, 
in  order  to  fix  definitely  the  borders  of  the  low-water  channel.  But  as 
wing-dams  are  not  to  be  dispensed  with  and  may  alone  suffice,  and  as 
a  low  training-wall  without  such  dams  might  be  broken  through  during 
heavy  freshets,  and  the  channel  transferred  to  the  wrong  side,  no  esti- 
mate is  now  made  of  the  cost  of  trs^ining- walls. 

The  work  described  will,  no  doubt,  improve  the  stream  to  the  extent 
of  accommodating  boats  drawing  about  5  feet  of  water  during  the  low- 
water  season.  But  as  the  river  is  not  naturally  fixed  in  its  regimen,  it 
must  be  expected  that  in  time  new  difficulties  and  obstructions  will  be 
developed  at  other  points,  although  it  is  impossible  to  say  how  soon  it 
may  be  necessary  to  undertake  improvements  at  points  where  good 
.navigation  now  exists.  It  is  believed  that  the  necessary  supplementary 
works  will  not  be  extensive  or  costly. 

The  recommendation  of  Mr.  Fremont  that  the  government  should  own 
and  ox)erate  its  own  snag-boat,  as  is  done  on  the  principal  western  rivers^ 
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is  approved.  If  appropriations  be  made  for  improving  certain  otlier 
rivers  in  South  Carolina  and  Georgia,  more  or  less  obstructed  by  snags, 
the  boat  could  be  employed  elsewhere  when  not  required  on  the  Savaa- 
nah  River.  A  light-draught  tow-boat  to  assist  the  snag-boat,  with  two 
scows  for  receiving  and  taking  away  the  trees,  are  included  in  the  esti- 
mate. 

No  appropriation  has  ever  been  made  for  improving  the  Savannah 
River  between  Augusta  and  Savannah. 

The  works  at  the  Cross-Tides,  4  miles  above  the  last-named  city,  and 
some  dredging  between  the  Cross-Tides  and  Savannah,  formed  a  part  of 
the  plan  of  improving  the  tidal  compartment  of  the  river,  without 
reference  to  the  navigation  above  the  Cross-Tides,  and  Were  paid  for 
from  the  appropriation  for  improving  the  Savannah  Harbor. 

Attention  is  invited  to  some  statistics  given  in  the  accompanying  re- 
pHort,  concerning  the  commerce  on  that  portion  of  the  river  under  coa- 
sideration. 

Augusta  possesses  three  short  railroad  connections  with  tide-water, 
viz,  by  way  of  Aiken  and  Branchville  to  Charleston,  over  the  Soutli 
Carolina  Railroad ;  by  the  Port  Royal  and  Augusta  Railway  to  Port 
Royal,  with  lateral  connections  at  Yemassee  with  both  Charleston  and 
Savannah ;  and  by  the  Central  Railroad  of  Georgia  to  Savannah,  by  way 
of  Millen.  The  Savannah  River  lies  between  the  road  last  named  and- 
the  one  leading  to  Port  Royal. 

ESTIMATES  OF  COST  OF  IMPROVING  THE  SAVANNAH  RIV'ER,  BETWEEN  THE  CITIES  OF 
SAVANNAH  AND  AUGUSTA,  GEORGIA,  SO  AS  TO  ESTABLISH  A  PERMANENT  LOW-WATEK 
CHANN'EL  NOT  LESS  THAN  5  FEET. 

10,000  linear  feet  of  wing-dams,  at  $3 $30,000 

20,000  linear  feet  of  hurdle  traverses,  at  25  cents - 5,000 

8,000  linear  feet  of  shore  protection,  at  75  cents 6,000 

30,000  cnbic  yards  dredging,  at  20  cents 6,000 

Removing  projecting  points  of  land  ..1 2,000 

Removing  pile  obstructions '- 1,000 

Removing  2,000  snags,  &c.,  at  $5 10,000 

Add  10  per  cent,  for  engineering  and  contingent  expenses 6, 000 

Add  1  snag-boat,  machinery,  and  outfit 25,000 

Total 91,000 

This  work  is  located  in  the  collection  district  of  Savannah. 
Savannah  is  the  nearest  port  of  entry. 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  past  fiscal 
year  was  $61,126.65. 

The  following  papers  are  sent  with  this  report: 

1.  Report  of  Assistant  Engineer  S.  L.  Fremont. 

2.  Three  sheets  of  tracings,  marked  1,  2,  and  3,  respectively. 

Very  respectfully,  your  obedient  servant. 

Q.  A.  GiLLMORE, 

Lieut.  Colonel  of  Engineers^ 
Btt  Maj.  Oeji.j  U.  8,  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  EngineerSj  U.  8.  A. 


report  of  mr.  6.  l.  fremont,  assistant  engineer, 

United  States  Engineer  Office, 

Savannah,  Ga,,  yavember  19,  1880.     . 

General:  In  compliance  with  the  instructions  contained  in  yonr  letter  of  the  6th 

of  September,  18dO,  I  have  the  honor  to  submit  the  following  report  of  the  examina- 

ion  and  survey  of  the  Savannah  River  between  the  cities  of  Savannah  and  Augosta. 
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INTRODUCTORY  REMARKS. 

Tbe  aoarces  of  the  Savannah  River  are  found  in  the  mountains  of  Northeastern 
GeoT^a,  and  its  general  course  is  southeast.  The  channel  is  a  very  tortuous  one, 
which  makes  the  entire  length  of  the  river  450  miles,  while  the  direct  distance  or 
length  of  territory  drained  hy  it  is  only  ahout  250  miles. 

It  is  estimated  that  the  extent  of  country  drained  hy  this  river  and  its  tributaries  is 
about  8,200  square  miles. 

No  portion  of  this  river  above  Augusta  is  navigable  for  steamers,  but  pole-boats  have 
for  many  years  been  used  as  a  means  of  transportation  for  the  products  and  supplies 
of  and  for  the  country  bordering  that  stream. 

The  tonnage  from  this  region  nas  of  late  years  become  so  great  that  the  aid  of  the 
general  government  has-  been  successfully  invoked  to  improve  the  navigation  above 
Augusta  sufficiently  to  enable  light-draught  steamers  to  ascend  it  for  a  distance  of 
some  50  or  60  miles.  By  means  of  an  appropriation  made  at  the  last  session  of  Con- 
gress, this  work  of  improvement,  it  is  understood,  is  now  proceeding. 

South  of  Au^sta  tne  river  is  navigable  for  a  considerable  portion  of  the  year  for 
steamers  drawing  4  to  5  feet  of  water,  but  during  the  dry  seasons  of  summer  and  au- 
tumn the  low  st^es  of  water  render  it  very  difficult  for  these  steamers  to  ascend  as 
hidi  up  as  Augusta. 

The  numerous  shoals  and  sand-bars  which  we  find  at  various  places  along  the  upper 
portion  of  this  **  Middle  Savannah  River"  present  serious  obstacles  to  low-water 
navigation,  as  frequently  not  more  than  2  to  3  feet  of  water  is  found  to  cover  them. 

These  shoals  are  of  course  caused,  in  most  cases,  by  the  widening  of  the  bed  of  the 
river.  Freshets  above  the  city  of  Savannah,  produced  by  the  melting  of  the  snows  in 
the  mountains  and  heavy  rainfalls  lower  down,  cause  frequent  overflows  of  the  river 
banks,  doing  much  injury  to  the  crops  of  cotton  and  corn,  and  cutting  away  the  shores. 

The  most  serious  difficulties  that  the  steamers  navigating  the  river  have  to  encounter 
are  met  with  near  the  city  of  Augusta  and  within  .30  miles  of  it.  though  sand-bars  are 
fonod  for  about  104  miles  below  to  King  Creek  and  Herschman's  Lake. 

There  are  no  places  below  King  Creek  that  will  be  considered,  there  being  no  shoals 
with  less  than  5  feet  of  water.  Below  this  point  Haga  Slaga  Shoal  was  examined,  but 
no  improvement  other  than  the  removal  of  snags  is  required. 

From  Haga  Slaga  a  general  examination  was  made,  and  the  distances  were  approxi- 
mately obtained  mm  the  most  reliable  authority. 

It  was  found  that  an  accurate  instrumental  measurement  of  the  whole  distance  was 
impracticable,  since  the  cost  would  be  too  great  to  be  justified  by  the  appropriation  for 
the  survey. 

The  instrumental  observations  were  made  by  my  assistant,  and  a  general  examina- 
tion by  myself. 

The  current  velocities  at  different  points  are  very  variable.  They  were  at  some 
places  found  to  be  equal  to  3  miles  per  hour,  or  4.4  feet  to  the  second,  while  in  other 
places,  where  the  stream  is  much  widened,  the  velocity  of  the  currents  was  less  than 
f  of  a  mile  per  hour,  varying  generally  with  the  width  of  the  channel  or  water-way 
and  seldom  from  a  difference  or  level. 

Next  to  the  obstructing  sand-bars,  the  greatest  impediment  to  navigation  by  the 
river  steamers  is  found  in  the  continuous  rafts  of  floating  timber  that  are  found  in  the 
"biehts"  or  on  the  concave  sides,  and  occupying  the  best,  and  often  the  only,  navi- 
gable waters  at  the  low  stages  bf  the  river. 

KAMF.S,  POSITION,  AND  DESCRIPTION  OF  THE  MOST  IMPORTANT  OBSTRUCTIONS,  IN  THE 
ORDER  THEY  OCCUR,  DESCENDING  FROM  AUGUSTA,  WITH  A  PROJECT  FOR  THEIR  RE- 
MO  VAX  AND  AN  APPROXIMATE 'ESTIMATE  OF  THE  COST. 

I.   GARDNER^S  SHOAL. 

Opposite  the  lower  part  of  the  city,  and  extending  down  to  and  connecting  with 
"  Cour9e'a  Shoalf**  formmg  together  a  shoal  of  more  than  1}  miles  in  length  (see  chart 
Sheet  I,  Fig.  1).  This  continuous  shoal  is  the  most  serious  obstruction  met  with  dur- 
ing low-water  navigation.  Steamers  of  the  lightest  draught  cannot  pass  it,  and  are 
compelled  habitually  to  lighter  their  freight  from  near  the  Fort  Royal  Kail  way  Bridge 
to  and  from  the  city  of  Augusta.  It  is  tnerefore  proposed  to  treat  these  as  one  long 
shoal,  and  by  jetties  as  wing-dams  to  reduce  the  width  of  the  water-way  to  350  feet. 
This  will  require  the  construction  of  twenty -seven  jetties — twenty  along  the  South 
Carolina  shore  and  seven  on  the  Georgia  side  of  the  river.  They  should  be  10  feet  in 
width,  3  feet  in  height,  and  will  vary  in  length  from  50  feet  to  375  feet.  The  aggre- 
gate length  of  the  whole  will  be  6,135  feet,  covering  a  distance  of  7,500  feet  on  the 
South  Carolina  side  and  1,500  feet  on  the  Georgia  side  (see  chart  Sheet  I,  Fig.  1).  It 
is  proposed  to  construct  them  of  brush,  with  small  log — bottom  and  top — ^biuders,  and 
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load  them  with  three  cubic  yards  of  riprap  stone  to  every  hundred  square  feet  of  snr^ 
face  (see  chart  Sheet  I,  Fig.  8).    For  further  description  see  page  26  of  this  report 

Most  excellent  hrush  for  this  purpose,  including  the  willows,  are  found  in  grea^ 
abundance  alon^  the  banks  of  the  river,  and  covering  stone  is  also  verv  convenient 

After  careful  inquiries  as  to  the  cost  of  materials,  I  have  estimated  tne  cost  of  these 
jetties  at  $2  per  linear  foot. 

From  this  estimate  I  make  the  cost  of  improving  the  first  8,500  linear  feet  of  this. 
liver,  commencing  at  Augusta  City  Bridge,  as  lollows : 

Estimate, 

For  6. 135  linear  feet  of  jetty,  at  $2^  ^12,270.  The  works  of  improvement  will  extend, 
along  the  shore  line  for  a  distance  of  8,550  feet.  To  facilitate  and  properly  direct  the^ 
scour  of  a  channel  along  the  axis  of  this  water-way,  as  indicated  by  the  broken  line^ 
a  dredge  might  be  advantageously  employed  to  cut  a  channel  30  feet  wide.  2.3  feel: 
deep,  for  8,0(X)  feet,  removing  about  20,500  cubic  yards  of  material,  at  a  cost  oi  18  cent^ 
per  cubic  yard,  equal  to  |3,So. 

This  will  give  a  total  of  $15,960  for  rendering  navigable  at  low-water  the  first  If 
miles  of  the  river  from  Augusta,  much  the  most  difficmt  portion  of  the  river  to  naYi" 
gate,  and  reouiring  the  most  expensive  improvements. 

The  next  shoal  that  gives  trouble  at  low  stages  of  the  water  is  known  as 

U.   SAXD-BAB  FERRT  BAR. 

This  bar  seems  to  have  formed  since  the  survey  of  1853.    It  is  over  2,200. feet  itM 
length,  and  requires  jetties  over  an  extent  of  shore' line  of  2,500  feet.     Twelve  jetties- 
will  be  required  here — six  on  the  South  Carolina  side  and  five  on  the  Georgia  shore — 
aggregating  in  length  2,065  feet  (see  Sheet  I,  Fig.  2).    A  directing  channel  here,  3(^ 
feet  wide  and  3  feet  deep  for  a  distance  of  1,500  £et,  should  be  made. 

Estimate, 

Using  the  same  kind  of  jetties,  the  cost  will  be — 

For  constructing  2,065  linear  feet  of  jetties,  at ^2  per  linear  foot $4, 130 

For  removing  5,000  cubic  yards  of  material  with  a  dredge,  at  18  cents,  the  cost 

will  be 000 

Total  for  improvement 5,030 

UI.   BLUE  HOUSE  BAR. 

This  shoal,  about  400  feet  in  length,  is  the  next  in  order  as  we  descend  the  river. 
Extent  of  improvement  is  2,100  feet  in  length. 

^  It  will  re<xuire  fifteen  jetties — six  on  the  Georgia  side  and  nine  on  the  South  Carolina 
side  of  the  channel — ^the  aggregate  length  of  which  will  be  1,470  linear  feet. 

The  scour  of  this  channel  should  be  assisted  by  dredging  a  channel  400  feet  long,  30 
feet  wide,  and  2.5  feet  deep  (see  Sheet  I,  Fig.  3). 

Estimate, 

For  constructing  1,470  linear  feet  of  jetty,  at  $2  per^foot $2, 940 

For  dredging  about  1,100  cubic  yards  of  material,  at  18  cents  per  yard 198 

Total  for  this  improvement.. .• 3, 138 

IV.   CANOE  CUT  BAR. 

This  shoal  is  about  500  feet  in  length,  and  will  require  for  its  proper  improvement 
9  jetties,  the  total  length  of  which  will  be  1,020  feet.  Dredging  for  a  distance  of  500 
feet  will  be  required,  the  cut  having  a  width  of  30  feet  and  a  depth  of  2.5  feet. 

Extent  of  the  works,  1,300  feet  (see  Sheet  I,  Fig.  4). 

Estimate, 

For  constructing  1,020  linear  feet  of  jetty,  at  |2 $2,040  00 

For  dredging  1,SJ8  cubic  yards,  at  18  cents 249  84 

Total 2,289  84 
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V.  bugg's  bar. 

This  shoal  extends  a  distance  of  250  feet,  but  the  extent  of  the  line  of  jetties  to  ro- 
moTe  it  will  be  almost  1,450  feet. 

The  number  of  jetties  required  is  eight,  and  aggregate  in  length  1,295  feet — four  jet- 
ties on  either  side  of  the  nver.  Drirecting-channelSOO  X  30  X  3  feet  zn  1,000  yards 
(see  Sheet  I,  Fig.  5). 

Estimate, 

For  the  construction  of  1,295  feet  of  jetties,  at  |2  per  linear  foot $2,590  00 

For  dredging  1,000  yards  required  here,  at  18  cents 180  00 

Total 2.770  00 

\Tt.   TWIGGS*  UPPER  BAR. 

This  shoal  is  about  1,600  feet  in  length,  and  will  require  for  its  Improyement  twenty- 
six  short  jetties,  aggregating  in  lengtn  1,775  feet.  ^Extent  of  the  line  of  improvement 
is  1,800  feet  (see  Sheet  I,  Fig.  6).  Dredging  here  a  channel  1,500  x  30  X  2  feet  = 
3,333  yards. 

Estimate, 

For  construction  of  1,775  linear  feet  of  jetties,  at  $2  per  linear  foot |3, 550  OO 

For  dredging  3,333  yards  for  this  place,  at  18  cents 266  64 

Total 3,816  64 

VII.   TWIGGS*  LOWER  BAR. 

This  shoal  is  about  300  feet  in  length,  while  the  works  for  improving  it  will  extend 
over  a  distance  of  1,175  feet.  There  will  be  required  here  7  jetties,  aggregating  in 
length  990  feet  (see  Sheet  I,  Fig.  7). 

Estimate, 

For  constructing  990  linear  feet  of  jetties,  at  $2  per  linear  foot $1, 980  00 

Xo  dredging  required  here. 

VIII.   HAYNE'S  CUT. 

At  this  jpoint  the  river  has  cut  across  a  bend  and  made  two  channels.  Tlie  ''  cut-off 
next  the  South  Carolina  side  is  the  best  channel  at  low-water,  and  by  removing  the 
floating  and  overhanging  tfees,  cutting  away  the  two  shaded  points  '^P''  and  **Q,'' 
and  constructing  a  low  dam  of  brush  and  stone  3  feet  high^  across  the  old  channel  at 
its  narrowest  and  shoalest  point,  £,  R,  the  new  channel  will  be  made  navigable  and 
convenient  at  all  seasons  of  the  year  (see  Sheet  II,  Fig.  1). 

Estifnate, 

For  removing  sixty  floating  trees  of  the  three  sizes  as  classed  in  this  report 

at  an  average  cost  of  $9  each (540  00 

No  dredging  required  here. 

For  constructing  a  brush  and  stone  dam  12  feet  wide  and  3  feet  high  and  205 
feet  long,  at  ^.50  per  foot,  with  10  per  cent,  added  for  contingencies,  and 
we  have 503  75 

For  clearing  the  timber  from  the  points  "P"  and  **Q,"  to  allow  the  water 
to  cot  them  away — ^the  clearing  equal  to  one  acre — and  for  excavating  a 
a  ditch  to  aid  the  scour 350  00 

For  cutting  ofi' and  removing  overhanging  trees 150  00 

Total 1,603  75 

It  is  believed  that  by  cutting  off  the  trees  and  heavy  growth  along  the  banks  for 
the  distance  desired,  those  points  of  laud  will  be  removed  by  the  action  of  the  water. 
No  dredging. 

IX.  FLOWERY  GAP  BAR. 

The  shoal  at  this  point  is  about  200  feet  in  extent,  and  will  require  twelve  jetties  of 
an  aggregate  length  of  825  feet.  The  extent  of  the  improvement  along  the  snore  will 
be  about  1,000  feet  (see  Sheet  II,  Fig.  2). 
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Eatimaie, 
For  the  constrnction  of  825  linear  feet  of  jetties^  at  $2  per  foot $1,650  OO 

X.  BRIGHAM'S  BAB. 

This  shoal  extends  for  a  distance  of  about  1,600  feet,  and  the  extent  of  the  works  or 
improvement  will  be  1,9;^  feet  on  the  South  Carolina  and  900  feet  on  the  Georgia  shore. 

The  number  of  jetties  required  on  the  South  Carolina  side  is  thirteen,  aggregating 
in  length  1,280  feet.  On  the  Georgia  side  eleven  jetties  are  required,  and  tneir  united 
length  will  be  620  feet.  The  total  length  of  jetties  required  for  this  place  is  1,900  feet 
(see  Sheet  II,  Fig.  3). 

Estimate. 

For  constructing  1,900  feet  of  jetties,  at  $2  per  linear  foot $3,80000 

No  dredging  required  here. 

XI.  hack's  bar. 

This  shoal  is  only  75  feet  in  length,  and  the  extent  of  the  works  for  removing  it  will 
be  540  feet  long.  The  jetties,  five  in  number,  are  all  required  on  the  South  Carolina 
side.    Their  united  length  will  be  415  feet.    (See  Sheet  II,  Fig.  4.) 

Estimate, 

For  constructing  415  linear  feet  of  jetties,  at  $2  per  foot , $830  00 

No  dredging  required  here. 

XII.  LOWER  THREE  RUNS. 

The  length  of  this  shoal  is  500  feet,  and  the  shore  line  of  improvement  extends  1,300 
feet.    There  will  be  nine  jetties,  and  their  aggregate  length  will  be  935  feet. 

In  addition  to  the  improvement  by  jetties,  about  forty  snags  or  floating  trees  should 
be  removed.    (See  Sheet  II,  Fig.  5.) 

Estimate, 

For  constructing  935  linear  feet  of  jetties,  at  $2  per  foot $1, 870  00 

For  removing  forty  snags,  at  $10  each 400  00 

Total 2,270  00 

XIU.   WHITE  woman's  POINT. 

This  shoal  is  about  200  feet  in  extent,  and  the  extent  of  the  works  to  remove  it 
along  the  South  Carolina  shore  is  700  feet. 
Six  jetties  will  be  required,  having  a  total  length  of  510  feet.     (See  Sheet  II,  Fig.  6.) 

Estimate, 

For  constructing  510  linear  feet  of  Jetties,  at  $2  per  foot $1, 020  00 

No  dredging  required  here. 

XIV.  burton's  ferry  bar. 

This  shoal  is  200  feet  in  extent,  and  the  shore  length  of  the  works  necessary  to  im- 
prove it  will  be  1,000  feet.  Seven  jetties,  all  on  the  Georgia  shore,  will  be  required, 
having  an  aggregate  length  of  765  feet.    (See  Sheet  II,  Fig.  7.) 

Estimate, 

For  constructing  765  linear  feet  of  jetties,  at  $2  per  foot $1, 530  00 

No  dredging  required  here. 

XV.  KING  CREEK. 

This  creek  seems  to  have  existed  for  many  years,  and  is  simply  a  ''  cut "  across 
several  bends  of  the  river  near  Herschman's  Lake.  It  is  about  H  niiles  in  length,  and 
of  late  has  so  much  improved  that  it  seems  to  carry  an  abundance  of  water  for  all  the 
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pnrpoees  of  navigation,  at  any  stage  of  the  river,  and  if  the  floating  and  overhanging 
trees  'were  removed,  some  of  the  salient  points  along  the  bank  cut  away  by  the  action 
of  the  currents — being  cleared  of  their  timber — and  the  old  channel  of  the  river 
slightly  obstracted,  a  good,  safe,  and  easy  passage  for  steamers  would  be  obtained. 
There  are  thirty-four  piles  now  obstmcting  the  head  of  this  creek,  placed  there  some 
years  ago  to  divert  the  water  to  the  old  channel  of  the  river.  They  are  in  water  10 
feet  deep  and  show  3  feet  above  low-water.    They  should  be  removed. 

At  the  date  of  the  survey  made  in  1853,  a  canal  across  the  bend  of  the  river  was 
recommended  as  the  best  means  of  improvement  here.  I  find,  however,  the  flow  of 
water  has  so  much  increased  in  volume  through  this  creek,  in  spite  of  the  pile  dam 
erected  at  its  head,  to  close  it,  that  I  propose  its  improvement  in  the  following  man- 
ner, and  make  it  the  only  navigable  water-way. 

1.  Remove  all  the  floating  timber  in  the  creek,  and  cut  away  the  overhanging  trees. 

2.  Construct  a  low  dam  at  AY,  across  the  old  channel,  of  timber,  brush,  and  stone. 

3.  Cut  the  timber  and  brush  from  the  points  shaded  and  marked  P,  Q,  R,  8,  T,  U. 
(See  Sheet  No.  lU,  Fig.  1.) 

Eatimate. 

For  removing  74  floating  trees,  at  $10 $740  00 

For  removing  26  overhanging  trees,  at  $8 208  00 

For  cutting  the  timber  &om  the  points  shaded,  estimated  at  3.10  acres,  at 

$150  per  acre,  and  removing  old  piles,  $100 565  00 

For  cutting  ditches  along  the  lines  to  be  scoured  off  in  length,  1,410  linear 

feet,  at  25  cents  per  foot 352  50 

For  constructing  a  low  dam  at  "A  V,"  180  feet  long,  4  feet  high,  and  15 

feet  wide,  of  timber,  brush,  and  stone^  at  $4  per  linear  foot 720  00 

Total 2,585  50 

List  of  places  requiring  improvementf  their  diMiances  from  Savannah  and  Augtmtaj  their  ex- 
tent and  the  extent  of  the  works  of  improvement  along  the  shores,  the  number  of  jetties  and 
their  aggregate  length;  also  the  nuiterial  constituting  the  shoals. 
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*  Dam  across  old  channel. 


This  table  shows  that  all  the  shoals  that  give  trouble  are  within  96  or  100  miles  of 
Augusta.  The  shoals  are  composed  of  fine  sand,  except  at  Twigg's  Lower  Bar,  where 
some  coarse  gravel  is  found.  No  rock  was  encountered  on  the  surveys,  except  at 
Haynes'  Cut,  and  this  was  a  soft  sandstone  which  could  be  removed  with  a  dredge, 
bat  at  present  it  does  not  obstruct  the  water-way. 
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CONCLUSION  OF  LIST  OF  IMPROVEMENTS. 

This  concludes  the  list  of  shoals  and  places  where  other  obstructions  exist,  with  the 
exception  of  the  double  row  of  piles  between  Hack's  and  Brigham's  bars.  These  piles 
were  driven  to  obstruct  the  channel  during  the  civil  war.  The  accumulation  of  drift 
wood  has  forced  the  current  to  cut  a  channel  around  them,  which  is  now  used  hy 

steamers,  but  the  passage  is  difficult,  and  they  should  be  removed.     (See  table  shoe- 
ing location,  &c.,  of  principal  obstructions.  Confederate  obstructions.) 

The  estimated  cost  of  their  removal  is  $1,000. 

There  are  no  obstructions  below  King  Creek  that  will  interfere  with  steamers  having 
a  draught  of  5  feet  or  less. 

The  shoal  at  Haga  Slaga  does  not  show  lei«  than  5  feet  of  water  at  any  time.  Th& 
removal  of  ^^  snags''  is  all  that  is  required  there. 

THE  GENERAL  BEHA\aOR  OF  THE  RmiR  AS  REPORTED  AT  VARIOUS    STAGES  OF  THET 
WATER,  WITH  ITS  ORDINARY  AND  GREATEST  FRESHET  RISE,  AT  VARIOUS  PLACES. 

The  greatest  rise  of  this  river  during  freshets  at  Augusta  is  understood  to  be  40  feet 
above  mean  low-water,  when  the  river  was  4  feet  deep  in  the  streets  of  Augusta.  The 
last  occurrence  of  this  was  in  1875.  Freshets^  however,  seldom  rise  above  34  feet  from 
mean  low-water  at  Augusta :  18  feet  at  Bnar  Creek,  and  5  feet  above  high-water 
(tide)  at  the  Savannah  and  Charleston  Railroad  Bridge  (15  miles  above  Savannah^. 

The  ordinary  freshets  to  which  the  river  is  subject  do  not  raise  the  water  more  than 
two-thirds  of  the  elevations  here  given.  From  about  25  miles  below  Augusta  the  low 
alluvial  lands  commence,  and  are,  as  stated  above,  often  overflowed  by  the  river  dur- 
ing high  stages  of  the  water.  In  consequence  of  the  nature  of  the  soil  and  tortuous 
course  of  the  river  there  is  a  constant  wearing  away  of  the  banks  on  the  concave 
sides,  while  the  accumulations  on  the  convex  shores  are  equally  abundant.  The  con- 
sequence is  the  river  constantly  changes  its  bed,  wearing  awavon  one  shore  and  mak- 
ing on  the  opposite,  until  the  bends  become  so  great  and  the  distances  so  small  across 
the  necks  that  an  nnsually  high  rise  of  water  cuts  across  and  reforms  the  line.  Many 
of  these  '^ cut-offs"  have  occurred  within  the  last  few  years,  and  many  of  them  since 
the  survey  made  by  Captain  Gilmer,  Corps  of  Engineers,  in  1853. 

In  quite  a  number  of  places  the  channel  has  been  improved  by  the  scour  and  straight- 
ening caused  as  above  described.  King  Creek  is  an  especial  case  in  point.  Therefore, 
to  maintain  a  permanent  channel  of  7  or  8  feet  at  low  summer  water,  a  great  many 
spur  jetties,  similar  to  those  proposed  for  this  improvement,  would  be  require<l.  This 
project  is  based  upon  obtaining  5  feet  at  the  lowest  stages  of  the  river  at  the  shoalest 
places.  I  believe  a  depth  of  7  feet  at  low  summer  water  could  be  obtained  by  addi- 
tional works,  within  a  reasonable  cost. 

FLOATING  TREES,  SNAGS,  ETC. 

They  are  trees  that  have  been  washed  out  on  the  concave  sides  of  the  river  by  the 
scour  in  times  of  high-water  and  lay  generally  where  they  fall.  At  these  places  on 
the  concave  shores,  called  "  bights,"  the  deepest  water  is  found,  and  when  the  stream 
is  narrowed  down  by  low  summer  water  they  not  unfrequently  occupy  the  entire 
available  water-way,  and  it  is  with  great  difficulty  that  steamers  can  pass  over  them. 
This  is  especially  the  case  at  King  Creek  (see  page  14  of  this  report). 

To  remove  these  serious  obstructions,  a  snag-boat,  consisting  of  a  large  flat  with 
suitable  machinery,  should  be  employed.  With  such  a  machine  more  can  be  done  to 
remove  impediments  to  easy  and  safe  navigation  of  this  river  with  a  moderate  expend- 
iture than  by  any  other  means  known  to  me. 

Should  it  be  expedient  to  build  a  snag-boat,  the  cost  of  the  lighter  or  flat, 

suited  to  the  purpose  of  this  work,  will  be  about $1,500  00 

It  is  supposed  the  machinery  will  cost  about 15,000  00 

Total  cost  of  snag-boat 16,500  00 

The  floating  timber  obstructions  mentioned  above  are  found  especially  at  two  points 
below  King  Creek,  viz,  at  **  Ha^a  Slaga,"  and  at  **  Sister^s  Ferry,"  and  at  other  places 
named  in  the  following  table  oi  snags.* 


•Omitted.    Printed  in  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 
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Consolidated  table  of  estimates. 


1  Gardner's  and  Course's  Shoals 

2  Sand-Bar  Ferry  Bar 

3  Blae  House  Bar  Shoal 

4  I  CsQoe  Cut  Bar  Shoal 

5  I  Bneg's  Bar  Shoal 

6  Twijjgs'  Upper  Bar  Shoal , 

7  Twiggs'  Lower  Bar  Shoal '. 

8  !  Hsyne's  Cut  Bar  Shoal 

9  i  Flowery  Gap  Bar  Shoal 

10  I  Biizhsm's  Jmo- Shoal 

11  Hsck'a  Bar  Shoal 

12  !  Lower  Three  Ran  Shoal 

13  White  Woman's  Point  Shoal 

14  Bnnoo's  Ferry  Shoal 

15  i  King  Creek  oMtructions 

16  Pile  obstmctions  by  the  late  ciril  war 

17  I  Bemoving  floating  trees  and  snags  exclasive  of  those  estimated  for 

I 

I  Add  10  per  cent,  for  contingencies 

To  this  add  cost  of  a  snag-boat 

Total 


$15, 960  00 
5,030  00 
3,138  00 
2, 289  84 
2, 770  00 
8, 816  64 
1,980  00 
1, 603  75 
1,650  00 
3,800  00 
830  00 
2,270  00 
1,020  00 
1,530  00 
2,585  50 
1,000  00 
10,500  00 


61, 773  73 
6, 177  87 


67, 951  10 
16,500  00 


84,451  10 


Should  this  work  be  undertaken  I  recommend  that  not  less  than  |*25,000  of  the 
amonnt  of  the  foregoing  estimate  be  made  available  immediately  after  the  approval 
of  the  act,  in  order  to  begin  the  work  in  the  spring — far  the  best  season  for  its  prose- 
cation. 

The  estimates  for  the  improvement  recommended  will,  I  believe,  be  ample  to  remove 
all  shoals  and  other  obstructions,  including  snags,  that  are  now  so  troublesome  at  the 
low  stages  of  the  river.  The  work  should  be  commenced  early  in  the  spring  and  con- 
tinned  to  July,  when  it  will  probably  be  found  necessary  to  suspend  it  until  Novem- 
ber, in  conseqnence  of  the  great  difficulty  of  preserving  the  health  of  the  employes 
daring  the  summer  months. 

FACE  OF  THE  COUNTRY. 

The  face  of  the  country  within  25  miles  of  Augusta  is  somewhat  elevated ;  the 
lands  are  generally  in  a  hi^h  state  of  cultivation  frpm  the  banks  of  the  river  back  to 
the  interior.  Below  that  distance  the  lands  are  low — in  many  cases  swampy — and  are 
everywhere  covered  with  a  dense  growth  of  timber  and  brush — ash,  cypress,  and 
Cottonwood  on  the  lowlands,  and  hickory,  oak,  and  pine  on  the  table-lands.  Occa- 
sionally there  are  high  bluffs  extending  from  the  river  far  back  into  the  interior.  In 
Richmond,  Burke,  and  Screven  counties  there  is  an  abundance  of  granite,  buhr  and 
limestone  to  be  found.  Willow  and  other  bnish  grow  along  the  bank  to  the  water's 
edge,  thus  supplying  the  material  for  the  improvements  at  convenient  points. 

DESCRIPTION  AND  METHOD  OF  CONSTRUCTION  OF  JETTIES. 


The  jetties  will  consist  of  a  series  of  brush  and  stone  covered  mattresses,  to  be  con- 
structed in  the  following  manner :  Place  three  logs  upon  a  platform  or  *•'  ways,"  suited 
to  the  purpose  of  construction  with  a  view  of  lauuching  them  into  the  river  from  the 
bank  or  near  where  they  will  be  required. 

Into  these  lower  logs  as  binders  we  bore  2|-inch  holes  at  intervals  of  5  feet,  and  in- 
sert hickory  ^akes  rived  from  the  tough  trees  of  the  abundant  growth  in  the  vicinity, 
and  wedge  the  lower  ends.  Across  these  lower  binders  compactly  pile  a  good  quality 
of  brash  and  place  it  across  it  the  upper  binders  directly  over  the  lower  ones.  These 
binders,  having  been  already  bored  at  the  proper  intervals  to  correspond  with  the 
lower  ones,  the  upper  ends  of  the  tie  stakes  are  inserted.  The  upper  and  lower  binders 
are  then  pressed  strouely  together,  compressing  the  brush  between  them,  when  the 
tie  stakes  are  fastened  by  wedging  the  npper  ends.  Should  it  be  fouud  necessary  a 
few  iron  bolts,  with  nnts,  can  be  added  as  ties. 

These  binder  logs  should  be  from  10  to  11  inches  in  diameter  for  the  lower  ones,  and 
from  7  to  8  inches  in  diameter  for  the  top  ones.  The  horizontal  distance  between  them 
shoald  be  3^  to  4  feet,  the  mattresses  being  10  feet  or  more  in  width.  Upon  this  mat- 
tress of  brush,  when  in  position,  place  riprap  stone  to  the  height  of  about  10  inches, 
or  at  the  rate  of  3  cubic  yards  to  the  100  square  feet  of  surface.     (See  Sheet  I,  Fig.  8. ) 
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STATISTICAL  STATEMENT. 

This  work  is  located  in  the  collection  district  of  Savannah. 

The  nearest  port  of  entry  is  Savannah. 

The  nearest  light-house  is  Fig  Island,  at  Savannah. 

The  nearest  fort  is  Jackson. 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
year  was  $61,12(5.65. 

The  general  benefit*  to  this  portion  of  the  country  to  be  derived  from  this  improve- 
ment are  many,  amongst  them  the  following : 

Greater  facilities  will  be  aftbrded  for  the  transportation  of  the  products  and  supphes 
of  the  country. 

A  safer,  quicker,  and  more  convenient  communication  with  tide- water  and  ocean- 
going steamers,  and  a  consequent  re<lnction  of  the  cost  of  transportation  will  be 
obtained.  These  benefits,  and  manv  others,  will  accrue  to  the  planters,  merchants, 
and  manufacturers  in  the  vicinity  of  the  Savannah  River,  in  botn  Georgia  and  South 
Carolina. 

Trade  and  commerce  thus  encouraged,  a  large  area  of  country  will  be  more  rapidly 
developed.  The  improvement  will  aid  in  opening  and  developing  the  country,  not 
only  in  the  vicinity  of  the  river,  but  far  back  into  the  interior. 

LEVELS. 

The  Port  Royal  Railroad  levels  give  the  elevation  of  Augusta  as  154  feet. 

Mr.  James  P.  Carson,  assistant  engineer,  in  his  report  on  the  examination  of  the 
Savannah  River  above  Augusta  in  1878,  give«  the  elevation  deduced  from  baro- 
metric observations  taken  at  the  signal  office  at  that  place  as  148  feet.  On  page  37, 
appendix  18,  of  the  United  States  Coast  Survey  Report  of  1876,  the  elevation  of  a  bench 
mark  near  the  Port  Royal  Railroad  offices  is  given  as  132.36  feet  above  sea-level.  This 
bench  mark  could  not  be  found.  The  elevation  of  the  ground  in  the  vicinity  above 
low- water  in  the  river  at  Augusta  is  22.6  feet. 

The  elevation  of  low- water  at  Augusta,  determined  by  observations  on  the  aneroid 
made  during  the  survey,  was  125  leet,  making  the  elevation  of  the  ground  in  the 
vicinity  of  the  Port  Roval  Railroad  depot  147.6  feet.  Therefore,  the  elevation  of 
154  feet  given  by  the  railroad  levels  is  presumed  to  be  the  most  reliable. 

The  aneroid  used  during  the  survey  was  carefully  adjusted  before  leaving  Savannah, 
but  as  no  levels  deduced  from  observations  on  it  (except  at  Augusta)  are  within  the 
range  of  probability,  and  as  it  was  found  on  the  return  to  Savannah  to  be  consider- 
ably **  out,''  it  is  supposed  that  it  was  thrown  out  of  adjustment  during  transportation 
on  the  river. 

Table  of  levels. 


Places. 


Augusta  to  Silver  Bluff 

Silver  Bluff  to  Hayues  Cut . 
Haynes  Cut  to  Steel  Creek. 
Steel  Creek  to  Savannah. .. 
Augusta  to  Savannah 


"^^er*"  Fiaiinf«.t. 


22.423 

29.056 

10.297 

68.624 

130.400 


The  above  distances  and  slope  notes  refer  to  the  river  surface. 

CONCLUSION. 

The  levels  that  have  been  obtained,  and  which  are  relied  upon  as  correct,  were  taken 
from  a  bench  mark  at  the  Port  Royal  Railway  Station  at  Augusta  as  154  feet  above  sea- 
level.  The  low-water  elevation  of  the  river  at  Augusta  is  131.4  feet  above  sea-level, 
or  22.6  fe^t  below  the  bench  mark.  Low- water  at  Savannah  is  1  foot  above  low- water 
at  the  sea-shore,  hence  the  ditference  of  level  between  the  surface  of  the  river  at 
Augusta  and  Savannah  is  130.4  feet.  A  table  of  the  levels,  as  it  was  most  practicable 
to  obtain  them,  is  inclosed.  Three  sheets  of  tracings  showing  the  location  of  the 
shoals  and  other  obstructions  are  also  inclosed,  together  with  three  others  of  a  former 
survey  returned,  and  a  general  chart  of  the  river  throughout  the  entire  distance 
examined. 

In  making  this  survey  I  have  been  ably  assisted  by  Bir.  James  P.  McLaws,  civil 
engineer,  who  has  conducted  the  field  work,  with  the  charge  of  a  small  party,  very 
satisfactorily,  and  is  entitled  to  my  thanks. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

S.  L.  Fremont, 

Assistant  Engineer, 
Maj.  Gen.  Q.  A.  Gillmorr, 

Lieutenant-Colonel  J  Corps  of  EngineerSy  U.S,A, 
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J  7. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  ABOVE  AUGUSTA,  GEORGIA. 

By  act  approved  March  3. 1881,  the  sum  of  $8,000  was  appropriated 
for  the  improvement  of  the  Savannah  Eiver,  above  Augusta,  Ga.  This 
is  the  secoDd  appropriation  made  by  government  for  this  work,  the  sum 
of  ^16,000  having  been  appropriated  during  the  preceding  fiscal  year. 

T\A&  portion  of  the  Savannah  River  was  examined  in  November  and 
December,  1878.  The  rei)ort  thereon  was  printed  in  Appendix  I  2,  An- 
nual Report  of  the  Chief  of  Engineers  for  1879. 

It  vas  stated  in  that  report  that  until  a  thorough  examination  could 
be  made  above  Trotter's  Shoal,  64  miles  above  Augusta,  any  money  that 
might  be  appropriated  should  be  expended  upon  that  portion  of  the  river 
below  that  shoal. 

Two  estimates  were  submitted,  viz : 

1.  Cost  of  improYinff  the  river  for  pole-boat  channel,  3  by  30  feet,  from  Au- 
gTMt«  to  Trotters  Shoal,  64  miles |45,000 

2.  Cost  of  steamboat  channel,  3  by  90  feet,  on  same  route 124,000 

OPEBATIONS  DUEINa  THE  FISCAL  YEAR   ENDINa  JUNE  30,  1881. 

It  was  decided  to  confine  the  present  improvement  of  the  river  between 
Angustaand  Trotter's  Shoal  to  the  establishment  of  a  pole-boat  channel 
of  3  feet  depth  and  20  feet  wide.  This  width  is  considered  suitable  for 
pole-boats,  which  are  only  8  feet  wide. 

lYoposals  were  invited  October  26, 1880,  for  removing  sunken  rocks 
and  gravel  and  building  wing-dams,  and  a  contract  was  made  with  An- 
derson and  Blaisdell,  November  26, 1880.  The  severe  winter  and  the 
Jong-continued  high  stage  of  the  water  seriously  interfered  with  the  oper- 
ations, and  although  the  contractors  had  their  plant  ready  in  the  early 
part  of  this  year,  work  could  not  be  commenced  before  June.  It  has 
consisted  thus  far  in  the  removal  of  solid  rock  and  bowlders,  gravel  bars, 
and  the  construction  of  short  low  dams. 

The  places  where  improvements  have  been  made  are  Little  Eapid  Gap, 
Stevens'  Creek  Falls,  and  Big  Eapid  Gap — all  within  8  miles  of  the  city 
of  Angnsta. 

The  operations  embrace  the  construction  of  658  cubic  yards  of  rock 
and  27  cubic  yards  of  gravel,  and  in  the  removal  of  37  cubic  yards  of  rock 
from  an  old  dam. 

At  the  close  of  the  fiscal  year  the  work  was  making  satisfactory 
progress. 

OPEBATIOIfS  CONTEMPLATED  DUBINa  THE  PBESENT  FISOAL  YEAB. 

Work  will  be  continued  under  the  existing  contract. 

By  October,  1881,  it  is  expected  good  progress  wHl  have  been  made, 
when  a  project  for  exi)ending  the  appropriation  of  $8,000  lately  made 
can  be  intelligently  prepared.  It  is  thought  probable  that  the  first  appro- 
priation ($16,000)  will  be  expended  by  December,  1881. 

Capt.  B.  D.  Greene,  the  assistant  in  charge,  is  of  the  opinion  that  it 
may  take  $25,000,  in  addition  to  the  amounts  so  far  appropriated,  to 
complete  this  improvement,  and  that  this  sum  can  be  expended  within 
a  few  months.  It  is  reported  that  upon  the  short  reaches  of  the  river 
thus  £Eir  improved  immediate  and  permanent  benefits  have  already  been 
effected  for  the  boat  navigation. 
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As  to  the  amoant  of  commerce  and  navigation  that  will  be  benefited 
by  completing  this  improvement,  I  beg  leave  to  refer  to  my  report  of" 
February  8. 1879,  contained  in  Appendix  I  2,  Annual  Eeport  of  Chief  of 
Engineers  tor  1879,  since  no  later  data  have  been  obtained. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.    Savannah  is  tb^ 
nearest  port  of  entry. 
Amount  of  import  duties,  tonnage  dues,  d^^c,  collected  in  1880,  $112,718.71. 

The  report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers,  is  appended. 

Money  statement 

July  1,  1880,  amount  available $16,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

'. $24,000  (X^ 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 569  73 

July  1,  1881,  outstanding  liabiUties 2,314  29 

2,884  02 

July  1,  1881,  amount  available 21,115  98 

Amount  (estimated)  required  for  completion  of  existing  project 21, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683.      21, 000  00 


Abstract  of  proposals  for  removal  of  ohslmctions  and  building  dams  in  the  Savannah  Biver 

above  Augusta j  Ga,y  opened  November  15,  1880. 


No. 

Bidders. 

ForremoT- 
ins  ledges 
ofrock. 

For  remov- 
ing gravel. 

For  bund- 
ing wing- 
dams. 

1 

Anderson  &  Blaisdell.  Boston.  Mass 

Pereu.pd. 

$4  GO 

Per  eu.  yd. 
$0  32 

Percu.yd, 
$2  60 

Contract  awarded  at  the  price  stated. 


report  of  captaix  b.  d.  6reexe,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  8,  C,  July  12, 1881. 

Colonel:  I  have  the  honor  to  submit  the  following  report  iipon  the  progress  of  the 
work  of  improvement  of  the  upper  Savannah  River,  for  the  fiscal  year  ending  June 
30,  1881. 

SAVANNAH  RIVER  ABOVE  AUGUSTA,   GEORGIA. 


A  contract  for  the  prosecution  of  this  work  was  made  on  the  26th  November,  1880. 

The  severe  winter  and  continued  high -water  of  the  spring  season  delayed  the 
beginning  of  the  work  until  June.  About  the  15th  of  tnat  month  the  contractor 
began  operations  under  the  supervision  of  his  agent,  Mr.  Frank  BlaisdelL 

The  work  commenced  upon  the  rapids  just  above  the  canal  lock.  It  consists  in  the 
removal  of  solid  rock  and  oowlders,  gravel  bars,  and[the  construction  of  short  and  low 
dams,  both  closing  and  spur  dams.  As  the  water  is  shoal,  the  men  work  in  the  water, 
and  none  of  the  work  is  done  from  boats,  except  the  delivery  of  rock  upon  the  dams. 

So  far  as  it  has  gone,  the  work  has  produced  an  immediate  and  permanent  benefit 
to  the  navigation  of  the  river  by  the  small  boats  that  use  it. 

The  rapidity  with  which  the  work  is  now  going  on,  warrants  the  expectation  that 
the  first  appropriation  of  $16,000  will  be  expended  before  December  1,  and  the  second 
appropriation  within  two  or  three  months  more. 

The  absence  of  any  regular  surveys  of  this  river  renders  it  impossible  to  state  the 
amount  that  may  be  required  to  carry  the  work  to  Trotter's  Shoal,  a  distance  of  64 
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BiiJes.  It  is  certain,  boweA'er,  that  as  much  as  $25,000  in  addition  to  tlie  amount  already 
upprppriated  will  be  needed,  and  that  amount  can  be  expended  in  a  few  months. 

Mr.  K.  8.  Karnett,  the  inspector  in  charge  of  this  work,  deserves  much  credit  fortlie 
intelli^nce  and  energy  he  has  displayed  in  its  management.     He  baa  shown  the  con- 
tractor how  to  do  the  work,  and  its  success  is  due  to  nis  ettorts. 
Rpspectfully  snbinitt^Kl. 

Bkxj.  D.  Guekne, 
Captain  of  Emftueers. 

LifUt.  Col.  Q.    A.    GlLl.MORE, 

Cor^s  of  Eiiffhiterfi,  U.  S.  A. 


* 


J  8. 

IMI'ROVEMKNT   OF    8A1NT  AldUSTIN^S  CREEK  (THUNDERBOLT   RIVER), 

(fEOROIA. 

Bv  the  river  and  liarl)or  act,  approved  March  .5, 1S79,  the  sum  of  $5,(K)i) 
was  appropriated  for  iinproviug  Saint  Augustiu's  Creek,  Georgia,  coii- 
sritatiuga  part  of  the  iuside  passage  between  the  Savannah  River  and 
JaeksoDnlle,  Fla. 

This  is  the  first  appropriation  ever  made  by  Congress  for  this  river. 

The  improvement  recpiired  consisted  in  the  entire  or  partial  removal 
of  the  wreck  of  a  large  timber  dry  dock,  sunk  daring  the  late  civil  war, 
atnated  nenr  the  middle  of  the  stream,  about  a  mile  from  its  confiuenee 
witii  the  Savannah  River.  As  stated  in  my  last  annual  report,  the  con- 
irrt  for  the  removal  of  the  wreck,  down  to  10  feet  below  mean  low-water, 
n^ awarded  on  June  30,  1880,*  to  John  G.  Smith,  of  Charleston,  S.  C, 
ie  being  the  lowest  bidder. 

On  July  22,  1880,  the  contract  was  made,  and  the  work  was  8J»tisfac»- 
UfiHy  completed  in  the  early  part  of  September. 
The  wreck  was  removed  to  a  depth  of  10  feet  below  mean  low-water. 
There  appears  to  be  no  necessity  at  present  for  any  further  improve- 
oent  of  the  river  at  this  point,  and  no  other  appropriation  is  asked. 

This  work  is  located  in  the  collection  district  of  Savannah.     Savannah  is  the  nearest 
port  of  entry. 
Amonnt  of  import  duties,  tonnage  dues,  &c.,  collected  in  1H80,  $112,71H.71. 


i 


Money  statement. 


July  1,  ISBO,  amount  available   ?i:),(KH)  GO 

July  1,  li?81,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
li»bilitie<j  July  1,  1880 1,582  M 

July  1,  iJ^l,  amount  available 3,417  G<; 


J  9. 
IMPROVEMENT  OF  ALT  AMAH  A  RIVER,  GEORGIA. 

By  act  approved  March  3,  1881,  the  sum  of  $5,000  was  ai)propriated 
for  improving  Altamaha  River,  Georgia,  being  the  first  appropriation 
lua^le  by  Congress  for  the  purpose. 

Section  2  of  the  act  approved  June  14, 1880,  provided  for  an  exainin 
ation  of  this  river. 

Thiswas  made  by  Mr.  W.  (J.  Williamson,  assistanteugineer,  in  October, 

70  E 
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1880,  and  the  results  communicated  to  the  department  with  my  report, 
dated  November  27,  1880. 

The  Altamaha  is  the  most  important  river,  lying  entirely  within  the 
State  of  Geor<?ia,  and  is  formed  by  the  confluence  of  the  Oconee  and  the 
Ocmul<T:ee.  It  has  a  southeasterly  course,  and  empties  into  the  Atlan- 
tic Ocean,  throup^h  Altamaha  Sound,  below  the  town  of  Darien.  Its 
total  length  is  155  miles. 

The  chief  obstructions  to  navigation  consist  in  rock  ledges,  ruiiuiu^ 
nearly  across  the  stream,  sand  bars  and  snags. 

An  old  wreck  in  the  upper  portion  of  the  river,  and  piles  driven  dariag: 
the  late  civil  war,  at  two  places  lower  ^own,  also  more  or  less  im|>ecl^ 
the  ]>as8age  of  vessels. 

The  estimate  submitted  with  the  report  above  named  provides  fortLt^ 
removal  of  about  10,500  cubic  yards  of  rock,  and  of  the  old  wreck,  an^ 
the  pile  obstructions,  as  well  as  of  several  thousand  snags,  all  in  th*^ 
fresh-water  stretch  of  the  river,  and  for  dredging  8,000  cubic  yards  o^ 
material  near  to  and  above  Darien. 

The  localities  where  sand-bars  occur,  and  which  would  likewise  requii'-'^ 
improvement,  were  not  included,  since  it  will  be  necessary  to  have  therXJ 
instrumentally  surveyed,  before  a  plan  of  improvement  can  be  devised- 
The  ])artial  project  submitted  contemplated  theestablishment  of  achaii  - 
nel  navigable  for  boats  of  3  feet  draught. 

The  cost  was  estimated  as  follows: 

For  a  chauiiel  2(K)  feet  wide  bv  3  feet  deep §61,000 

For  a  thaiinel  60  feet  wide  by  3  feet  deep 30,000 

As  a  rough  estimate,  the  entire  cost*  of  the  improvement  including 
sand-bars,  for  a  channel  not  less  than  80  feet  wide,  with  a  navigable  low- 
water  depth  of  3  feet,  may  be  set  down  at  $00,000. 

OPERATIONS   CONTEMPLATED   DURING   THE   PRESENT   FISCAL    YEAR. 

It  is  i)roposed  during  the  present  fiscal  year  to  expend  the  sura  of 
5*5,000  lately  appropriated  in  removing  snags  of  the  worst  character, 
and  perhai)s  some  rock  bars,  or  reefs,  so  as  to  give  a  passage  of  about 
80  feet  width  for  light-draught  steamboats.  The  snag-boat  which  is  now 
being  fitted  up  for  employment  on  the  Middle  Savannah  lliver  will  also 
be  used  on  this  improvement,  and  a  part  of  her  cost  will  be  charged  to 
the  Altamaha  River  appropriation. 

The  work  on  the  Altamaha  cannot  well  be  done  by  contract. 

As  to  the  benefits  that  may  be  expected  to  follow  the  completion  of 
this  improvement,  I  beg  leave  to  refer  to  the  remarks  made  in  my  re- 
port of  November  27, 1880.    !No  new  data  have  been  received  since  then. 

This  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Darien  is  the  near- 
est port  of  entry. 

The  total  collections  of  the  custom-house  at  Darien  during  the  calendar  year  18e0 
were?5l6,?:?06.72. 

Moneif  statement. 

Amount  appropriated  by  art  approved  March  3,  1881 §5,  000  00 

July  1,  lci.~l,  amount  availahle 5,  0(M)  00 

Aniouut  (estimated)  required  lor  completion  of  existinjt!:  project Tm,  (MiO  (X> 

Amount  that  can  be  protilably  expended  in  tiscal  year  ending  J  une  30,  l?:?d3. .  55,  000  00 


APPENDIX    J.  1107 

COMMERCIAL   STATISTICS. 

ArricaU  and  clearancm  at  port  of  Darien^  Ga,,  for  the  year  ending  December  31,  1880. 

VESSELS  ARKIVED. 

Coastwise : 

Kuml>er  of  vessels (56 

Tonnage '21,539 

Crt'W 1 4«9 

American  vesstrls  from  foreign  ports  : 

Number  of  vessels 1 

Tonnage 668 

Crew 13 

Foreign  vessels  from  foreign  ports : 

NumUer  of  vevHi*el8 134 

Tonnage 68,072 

Crew 1,608 

Total : 

Number  of  ve^isels 201 

Tonnage 90,279 

Crew.^ 2,110 

VESSEI^   CLEARED. 

Coast  wise : 

Number  of  vessels ^ 55 

Tonnage 17,076 

Crew 393 

American  vessels  to  foreign  ports: 

Number  of  vessels , 7 

Tonnage 3,589 

Crew '. 72 

Foreign  vessiils  to  foreign  ports  : 

Number  of  vessels 168 

T<mnage 84,172 

Crew 2,016 

Total  : 

Number  of  vessels 220 

Tonnage 104,837 

Crew  : 2,481 

IMPORTS,   EXPORTS,   AND   COLLECTIONS. 

Talue  of  exports $1,021,904  00 

Value  of  imports 5.600  00 

Total  collections 16,806  72 


examination  op  altamaha  river,  georgia. 

United  States  Engineer  Office, 

New  York,  November  27,  1880. 

Generax:  I  have  the  honor  to  submit  the  following  report  of  an 
examination  of  the  Altamaha  River,  Georgia,  with  partial  estimates  of 
the  cost  of  works  of  improvement,  as  provided  for  by  section  2  of  the 
river  and  harbor  act  approved  June  14, 1880,  and  assigned  to  my  charge 
by  letter  of  June  17,  1880. 

The  examination  was  intrusted  to  Mr.  W.  G.  Williamson,  assistant 
engineer,  whose  report  is  herewith  inclosed. 

The  Altamaha  River,  the  most  important  lying  entirely  within  the 
State  of  Georgia,  is  formed  by  the  conliuence  of  the  Oconee  and  Ocmul- 
gee.  It  has  a  southeasterly  course  and  empties  into  the  Atlantic  Ocean 
through  Altamaha  Sound  below  the  town  of  Darien.  Its  length  from 
t^e  point  of  confluence  named  to  Darien  is  about  loo  miles. 

The  mean  rise  and  fall  of  tides  in  Altamaha  Sound  is  7  feet.    The 
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oscillations  of  the  tidal  wave  ai-e  felt  in  the  river  as  far  up  as  30  nulfes 
above  Darieu,  but  uot  beyond. 

The  examination  was  made  during  the  hitter  part  of  October,  1880, 
when  the  condition  of  the  river  was  favorable  for  observing  shoals  and 
other  obstructions,  tlie  water  surface  being  then  only  1  foot  above  tli^ 
common  low-water  stage. 

The  vehx'ities  of  the  currents  were  found  to  be  moderate,  and  varie^l 
from  half  a  mile  to  2  miles  per  hour. 

The  obstructions  to  na\igation  were  found  to  consist  chiefly  in  roc*li 
ledges  running  neiirly  across  the  stream,  sand  bars,  which  are  generally 
formed  where  creeks  or  sloughs  connect  with  the  river,  and  snags.  A.w 
old  wreck  in  the  upper  portion  of  the  river,  and  pile  obstructions  at  t^eo 
places  in  the  lower  reaches,  alsi»  more  or  less  impede  the  passage  of  ve*^- 
sels. 

Mr.  Williamson  specifies  thirty-one  ditterent  localities  where  works  of 
imi)rovement  appear  to  be  needed.  Only  a  limited  nundier  of  thepoint^*^ 
indicated  require  to  be  improved,  however,  if  a  low- water  navigation  c»f 
3  feet  be  all  that  is  neede<l,  as  it  seems  to  be  at  the  present  time. 

The  cost  of  improvement  is  estimated  by  Mr.  Willianis<m  at  $61,000^ 
including  10  per  cent,  for  contingencies.     The  estimate  provides  fortli*^ 
removal  of  10,550  cabic  yards  of  rock,  of  the  old  wreck  and  of  the  pil^ 
obstructions,  as  well  as  of  several  thoosaud  snags,  all  in  the  fresh-water 
compartment  of  the  river,  and  for  dredging  8,000  cubic  yards  of  material 
near  to  and  above  Darien.    This  estimate  covers  only  those  points  for 
which  the  examination  fiirnishe<l  approximate  data  to  base  a  computa- 
tion upon;  those  localities  where  sandbars  occur  and  which  likewise 
would  require  improvement  are  not  included,  since  it  will  be  necessary 
to  hj^ve  tin m  instrumentally  surveyed  before  a  plan  of  improvement 
can  be  devised. 

The  estimate  is  therefore  incomplete.  It  must  be  also  remarked  that 
Mr.  Williamson  appears  to  assume  the  width  of  the  channel  to  be  estab- 
lished at  200  feet.  Probably  a  width  of  80  to  100  feet  would  be  ample 
for  a  number  of  years,  in  which  case  the  estimate  given  would  be  re- 
duced at  least  50  to  60  per  cent. 

It  is  thought  that  the  sura  of  ^530,000  might  be  advantageously  ex- 
pended in  im]>roving  those  portions  of  the  river  where  the  needs  an<l 
proper  methods  of  improvement  are  obvious,  and  in  making  more  care- 
ful surveys  of  several  other  points  concerning  which  the  information 
gathered  by  the  recent  examination  is  incomplete.  It  seems  likely,  as  a 
rough  estimate,  that  the  entire  cost  of  the  improvement  for  a  channel 
not  less  than  80  feet  wide,  and  3  feet  deep  at  low  river,  will  rea<^'h  as 
high  as  $00,000  for  all  classes  of  work. 

The  statistics  collected  in  regard  to  the  importance  of  the  Altamaha 
as  a  commercial  route  are  not  as  full  as  desirable.  The  bulk  of  the 
freight  carried  on  it  consists  of  naval  stores,  timber,  and  rice.  The  an- 
nual trade  in  naval  stores  is  estimated  at  2,(K>0  barrels  of  spirits  of  tur- 
pentine and  10,000  barrels  of  rosin.  It  is  asserted  that  the  forest  lands 
in  the  vicinity  of  the  Altamaha  are  the  finest  in  Georgia  for  the  pro- 
duction of  turpentine,  the  amount  of  which  would  be  qua<iruple<l  in 
one  year  by  a  suitable  improvement  of  the  river  for  light-draught  boats. 

Over  200,(M)0  bushels  of  rice  produced  in  the  tidal  divstricts  of  the 
river  are  annually  exported  by  way  of  the  Altamaha. 

3Ir.  G.  W.  Faries,  general  ins])ector  of  timber  at  Darien,  states  that 
from  55,000,000  to  70,000,000  feet  of  s(|uare  and  scab  tiuiber  reurh 
Darien  from  the  Altamaha  annually. 
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From  oiticial  statemeuts  of  the  marine  and  export  triule  of  the  iwrt  of 
Darien  the  following  recapitulation  is  extracted : 


EXPORTED. 


Periwl. 


Nanil.«rof   AgRreKale     ^ZSumb^r 


Janaarr  1, 1879,  to  Jauuarv  1.  1880 
Jananry  1,  1880.  to  July  1/1880^. . . . 


172 
165 


81.  378 
74,116 


Feet. 

58.  232,  915 

55,  792,  538 


All  this  timber  arrives  by  way  of  the  Altainahii.  Mr.  Williamson 
states  that  a  good  deal  of  timber  is  rafted  down  that  river,  which  is  not 
included  in  the  above  figures  as  it  does  not  pass  through  Darien. 

Altamaha  liiver  is/)f  additional  importance  when  considered  as  the 
eastern  branch  of  the  proposed  Southern  transportation  route,  connect- 
ing the  Mississippi  Kiver  at  Paducah,  by  way  of  the  Tennessee  and 
Oemnlgee  rivers,  with  the  Atlantic  Ocean. 

This  work  is  loc-ated  in  the  collection  district  of  Hruiisvrick.  Darien  is  the  neureHt 
port  of  CD  try. 

In  regard  to  the  amount  of  revenne  collected  at  Brunswick  and  Darien  from  import 
and  tonnage  duties,  no  information  later  than  for  the  year  187^<  was  ohtained,  in 
which  year  it  amounted  to  119,766.57. 

The  report  of  Assistant  Engineer  W.  (1.  Williamson  is  transmitted 

herewith. 

*  «  •  •  •  •  •  # 

Very  respectfully,  your  obedient  servant, 

Q.  A.  CJlLLMORK, 

Lieut  Colonel  of  Enffitteers, 
Bit.  MaJ.  Gen. J  (\  S.  A. 
Brig.  Gen.  H.  (1.  Wright, 

Chief  of  Engineers^  (\  aV.  A, 


RKPOKT   OK    W.    G.    WILLIAMSON,    ASSISTANT   ENGINEKIl. 

,  Lexington,  Va.,  Novmiber  13,  If^O. 

(rE.VERAL:  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  the 
Altamaha  River,  Georgia: 

We  commenced  the  survey  on  the  20th  of  October,  and  finished  on  the  :Wth.  This 
survey  like  that  of  the  Cauoochee  might  more  properly  be  called  an  examination,  as  the 
time  and  money  allotted  to  it  did  not  permit  of  an  instrumental  survey.  Just  here  it 
will  be  in  plac«  to  afld  that  I  consider  the  Altamaha  well  worth  improving,  and  also 
that  in  order  to  decide  upon  the  best  plan  for  its  improvement  an  instrumental  survey 
ought  to  }>e  made,  The  Altamaha  is  formed  by  the  junction  of  the  Ocniulg«'e  and 
Oconee,  on  the  dividing  line  between  the  counties  of  Montgomery  on  the  north  and 
Appling  on  the  south  ;  thence  flowing  southeast  it  forms  the  boundary  between  Tatt- 
nall, Liberty,  and  Mcintosh  counties  on  the  northeast,  and  Appling,  Wayne,  and 
Glynn,  on  the  southwest.  The  length  as  estimated  on  our  survey,  from  the  junction 
of  the  Ocmulgee  and  Oconee  to  Darien,  the  }»oiut  designated  as  the  termiuus  of  the 
survey  in  your  instructions,  is  155.2  miles.  The  water  was  low  when  our  examina- 
tion was  niade,  being  about  1  foot  above  low- water.  The  velocity  varies  from  i  to  2 
miles  per  hour.  The  fall  is  so  gradual  that  it  was  impossible  without  instruments  to 
determine  it.  lu  no  case,  however,  does  it  amount  to  enough  to  retard  boats  to  any 
great  extent.  Between  the  shoals  the  water  varies  in  depth  from  6  to  12  feet  or  more. 
In  comparison  with  other  rivers  now  being  improved  by  the  general  government,  and 
considering  it»  length,  the  shoals  are  very  few.  With  the  exception  of  three  or  four  of 
these  nhoafs,  in  the  fresh-water  compartment  there  is  a  depth  of  :^.0  feet  and  over  on  all 
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t»f  them.     The  most  dangerous  obhtriictions  are  suags,  and  some  rock  ledges  which  niu 
nearly  across  the  stream.     The  snags  and  rocks  can  be  easily  removed. 

The  sand-bars  will  require  training  walls  built  in  such  a  manner  as  to  force  the  cur- 
rent to  scour  the  bed  of  the  stream.  These  bars  present  a  more  difficult  problem  to 
the  engineer  than  the  rock  bars.  It  is  to  decide  upon  a  plan  for  the  improvement  of 
thcvse  bars  that  an  instrumental  survey  becomes  necessary. 

There  are  sloughs  and  creeks  making  from  and  to  the  river,  about  the  mouths  €^f 
whicU  bars  form.  In  many  instances  these  might  be  shut  out  by  low  dams,  which 
would  ketep  the  stream  within  bounds  at  ordinary  water,  and  at  high-tide  give  such 
a  direction  to  it  as  would  keep  the  channel  clear. 

Timber  is  so  abundant  that  the  engine<;r  might  adopt  any  form  of  timber  dam  which 
local   circumstances  might  suggest  as  most  suitable.     Mattresses,  facine-dams  criI-»- 
dams,  or  pile-dams  might  be  used  and  wtmld  cost  A'erj'  little.     In  some  cases  pile* 
driven  in  quincunx  order,  with  trees  and  brush  tirmly  fastened  between  them,  woul«i 
be  sufficient  to  change  the  direction  of  a  current  or  prevent  its  seeking  sloughs.    Tlv** 
works  suggested  above  are  reconnnended  a«  peculiarly  adaptable  to  the  fresh-watei* 
compartment  of  the  river.     The  tidal  compartment  will  require  somewhat  different 
treatment,  though  in  some  cases  the  low  dams  across  the  mouths  of  estuaries  may  l^** 
used  to  advantage.     It  is  impossible  for  an  engineer  to  consider  and  advise  as  to  th** 
improvement  of  such  a  river  unless  he  is  furnished  with  such  data  as  can  be  acquirw-l 
only  by  accurate  surveys  and  observations  of  its  ])hysical  characteristics.     Of  coiirst* 
it  is  equally  impossible  to  design  improvements  without  such  data. 

I  will  therefore  describe  the  shoals  as  briefly  as  I  can,  giving  those  charact«ristii-i 
which  I  was  enabled  to  note  on  the  rapid  examination  made,  and  indicate  the  im- 
provements which  struck  me  as  being  applicable.  I  hope  you  will  bear  in  mind  that 
a  more  careful  and  accurate  sur\'ey  might  materially  modify  my  suggestions.  The 
distances  which  will  be  given  are  estimated  from  the  junction  of  the  Ocmulgee  and 
Oconee  rivei's,  where  the  sur\'ey  commenced. 

I.  Sand-bar,  li  miles;  from  3  to  4  feet  water  at  low-water;  assuming  '.\  feet  a  sufli- 
cient  depth  for  boats  destinated  to  navigate  the  Altamaha,  no  improvement  will  he 
re((uired  here. 

*4.  Town  Blutl'  Shoals,  1.6  miles.  This  shoal  consists  of  a  ledge  of  rocks  running  S. 
34^  E.,  nearly  across  the  river  very  oblique  t*)  the  direction  of  the  current.  The 
chanutd  is  very  narrow.  The  depth  of  water  at  low- water,  2  feet.  The  velocity 
about  2  miles  per  hour.  Water  in  pools  above  and  below  varies  from  5  to  H  feet.  This 
bar  requires  a  channel  to  be  excavated  about  '200  feet  wide,  and  may  require  one  or 
two  wing-dams. 

3.  Au  old  boat  sunk  3.4  miles  below  Dial's  Landing  should  be  removed. 

4.  Sand-bar,  5.4  miles,  water  3.3  feet;  no  work  required. 

5.  Red  Blutf,  8.4  miles;  ledge  of  rocks  running  diagonally  across  the  river;  water 
from  9.5  to  12  feet  and  over.  It  is  dangerous  and  shouhl  be  blasted  out.  Dials  &  Col- 
lar's mill  is  situated  here;  they  saw  about  4,n<i0.00n  teet,  l^oard  measure,  timber  per 
annum. 

(i.  Pine  Hlutf,  Ir'-fiO  miles ;  large  rocks  dangerously  near  the  channel :  depth  of  watir 
at  low  wat-er  from  3,7  to  4  feet.     Rocks  should  be  removed. 

7.  Piney  Blutl,  iy.5mile^s;  two  rock  reefs  about  l,*i(»0  feet  ai)art ;  1.5  feet  wattr  on 
the  UY)per  one  and  3  feet  water  on  the  lower  one  at  low-water.  Portions  of  both  ^.lioultl 
be  removed,     Mann  &  Melton's  saw-mill  is  situated  here  on  the  right  bank, 

H.  S.ind-bar,  22  6  miles;  over  3  feet  water  ;  no  work  required, 

i).  Hell's  Shoals,  35.H  miles;  water  from  1>  to  12  feet  and  over:  obstruction  consists 
of  dangerous  sandstone  reefs  making  out  from  the  right  bank,  and  of  isolated  roek.s 
so  situated  as  to  render  it  almost  imj>ossible  to  avoid  them.  Some  of  these  should  be 
blown  out. 

10.  Ohoopee  White  Bluff,  31).7  miles;  sand-bar  formed  by  the  river  spreading  over 
a  large  area,  and  the  current  being  checked  at  times  by  the  water  from  au  adjaeeul 
lake.     Water  2  feet  deep  at  low-water.     Training  dams  will  be  required  here. 

II.  Ohoopee  Cut,  43.6  miles;  water  from  5  to  12  feet  deep  at  low-water.  A  dam 
should  be  thrown  across  the  lower  end  of  the  old  river  so  as  to  causi^  it  to  till  up  and 
force  all  the  water  through  the  present  channel  (the  cut).  It  might  also  be  well  to 
trim  otf  the  ragged  points  and  straighten  the  cut. 

12.  Shoal  at  Staftord's  Ferry,  48.1  miles;  water  from  2.9  to  3.9  feet  at  low-water. 
Training  dams  needed. 

13.  Upper  Sister  Bluff,  49.4  miles;  wat^ir  fix>m  3.6  feet  to  3.9  feet  at  low-water:  no 
work  required  now. 

14.  Lower  Sister  BlutY,  50.7  miles ;  bar  from  3  to  3.5  feet  water  at  low-water,  about 
f  of  a  mile  below  the  bluti";  no  work  required  now. 

15.  Stooping  Gum  Cut,  57.6  miles ;  needs  clearing  out  and  straightening. 

16.  Beard's  Creek  and  Bluff,  62.^  miles;  channel  tilled  with  snags;  water  sufficient 
at  present;  may  in  future  require  training  dams. 

17.  Sand-bar,  67.9  miles;  2.3  to  4.H  wat<M-:  needs  training  dam. 
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18.  Sand-bar,  71.2  uiilos;  3.:<  to  5.3  feet  water;  may  re<i^iire  training":  dam  in  course 
(»f  time. 

19.  Oglethorp  BhifF,  72.7  miles;  X'i  to  4.3  t'cet  water;  bar  needs  some  excavation  ; 
Roa^s  should  be  cleaued  out ;  no  work  needed  at  present. 

20.  Doctortown,  82.9  miles ;  water  from  8  to  12  feet  and  more ;  railroad  bridge  needs 
draw,  being  only  :Vi>^  feet  above  the  water;  two  saw-mills  there;  number  of  old  slabs 
and  binders  in  the  river;  mill  owners  should  be  required  when  using  rafts  to  burn 
binders. 

21.  Confederate  obstructions,  87.H  miles;  piles  <lriveu  in  the  b«*d  of  tlie  river;  $1,000 
will  probably  more  than  cover  the  expense  of  removing  them;  channel  way  at  present 
clear;  war«r  over  12  feet  deep. 

22.  Steamboat  Cut,  100  miles;  water  over  8  feet  deep;  Old  River  should  be  shut 
out. 

23.  Confederate  obstructions,  10r).24  miles;  piles  driven  in  the  bed  of  the  river  par- 
tially removed;  water  from  9  to  12  feet  <leep:  $500  will  proba!»ly  cover  the  expenses 
of  removing  them. 

24.  Fort  Harrington,  124.03  miles;  water  3  to  4  feet  deeji:  may  refjuire  training 
dams;  head  of  tide. 

25.  First  South  River,  142. 16  miles;  water  2.8  feet ;  needs  training  dams  shutting 
out  First  South  River. 

2*5.  Second  South  River,  142.99  miles;  water,  7  feet:  the  river  should  be  shut  otV. 
and  an  old  wreck  uear  channel  removed. 

27.  Sand-bar,  146.3  miles;  water,  3.6  to  4  feet  at  low-water;  needs  examination. 

28.  Coopers  River,  149.28  miles;  bar  opposite  t4ie  mouth  of  Coc»per  River;  channel 
navigable  for  boatn  drawing  3  feet  water,  but  it  needs  improvement ;  Judiciously  located 
jetties  might  answer.     It  would  be  well,  too,  to  shut  out  partially  ('ooper's  River. 

29.  Wood's  Cut,  h»w  end,  152.7  miles;  bar;  at  least  3.3  fcL-t  water  at  low-watt*r; 
needs  dredging  to  widen  channel. 

30.  Bar.  153.22  miles ;  water,  3  feet  or  more  ;  channel  narrow  ;  needs  dredging. 

31.  Bar,  153.7  miles;  wat4»r,  from  3  to  4  feet;  needs  dredging  to  widen  the  channel. 
As  I  have  said  before,  more  accurate  surveys  nnwt  be  made  before  detailiMl  plans  of 

the  work  can  be  decided  on.  In  the  fresh-water  compartment  training-danis,  prevent- 
ing the  water  from  running  through  sloughs  or  spreading  over  extended  areas,  and 
forcing  it  into  the  proper  channel,  are,  in  my  opini<m,  better  than  jrtties,  because  these 
dams  can  be  built  so  a8  to  guide  the  current  over  aiul  beyond  the  bars,  and  of  such 
shapes  as  to  present  a  comparatively  smooth  surface  to  the  current,  while  jetties  act 
locally,  causing  a  scour  immediately  at  their  ends  and  producing  currents,  counter- 
currents,  and  eddies,  which  in  their  turn  form  other  bars,  sometinu's  more  troulde- 
soiue  than  those  they  were  intended  to  improve. 

In  the  tidal  compartment  jetties  are  objectionable,  because  there  the  currents  run- 
ning up  at  flcMMl  and  down  at  ebb  tide  cause  bars  to  form  between  the  jetties,  and  it 
would  l>e  Hnally  necessary  to  connect  the  ends  of  the  jetties  in  order  to  form  a  straight 
or  gently  curving  channel,  depending  upon  the  course  of  the  river  at  the  point  where 
they  are  used.  It  would  be  better,  therefore,  to  build  the  continuous  training  dam  in 
the  first  instance.  Except  in  peculiar  situations,  I  consider  them  objectionable  in 
nanow  rivers;  their  action  in  narrow  rivers  is  very  different  from  what  it  is  nt  the 
entrance  of  harbors.  i 

»  *  #  #  ^  #  vf 

I  will  now  give  a  proposed  plan  of  improvement,  and  an  approximate  estimate  of 
cost. 

The  work  sliould  be  commenced  by  removing  the  snags,  rock-reefs,  and  bnrs  which 
are  impassable  at  low-wat^^r.  While  this  work  is  in  progress,  a  survey,  whicii  would 
furnish  data  for  planning  the  other  improvements  suggested  in  the  first  part  of  this 
report,  should  be  made.  While  a  continuous  survey  of  the  river  would  be  nir)re  satis- 
factory',' it  is  not,  in  my  opinion,  positively  requisite.  Surveys  embracing  each  obstruc- 
tion anid  extending  far  enough  above  and  below  it  to  enaVde  one  to  plan  the  improve- 
ment for  it,  would  be  sufficient.  I  shall  therefore  only  add  an  approximate  estimate 
of  the  cost  of  improvements  for  which  I  think  1  have  data  sufficiently  near  the  truth. 

APPKOXIMATK   ESTIMATK    OF   COST   OF    IMPFOVKMKXT. 

Removing  5,557  snags,  at  |5 #27,785  00 

Removing  550  cubic  yards  rock  excavation,  Town  Bluff*,  at  $5 2, 750  0(i 

Removing  6,000  cubic  yards  gravel  excavation,  at  23  cents 1 ,  380  (H) 

Removing  old  wreck 200  00 

Removing  300  cubic  yards  rock,  Red  Bluff",  at  $5 1,500  CO 

Removing  500  cubic  yards  rock,  Pine  Bluff*,  at  $5 '2,500  00 

Removing  3,000  cubic  yards  rock,  Piney  Bluff,  at  $5 15, 000  00 

Removing  200  cubic  yards  rock,  HelPs  Shoals,  at  $5 1 ,  000  00 

Confederate  obstructions 1»  ^^  ^^ 
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( 'oufe»lerat«  obstruction}* ^^.VW  <  ••» 

Bar,  1.">:{.2  miles,  4,00(.>  cubic  yards,  dre<lgiug,  at  23  cents 920  0<» 

Bar.  ir>:j.7  miles,  4,000  cubic  vards,  dn^ging,  at  2:^  cents 920  Cn» 

55, 455  OO 
Superint^'udcuce  and  engineering,  10  per  cent 5, 545  50 

Tbc  above  estimate  would  be  sufficient  for  boats  drawing  3  fe«t,  except  at  extreme 
low-water,  when  some  of  the  sand-bars,  for  the  improvement  of  which  no  estimate  h»^ 
been  made,  might  stop  a  boat  of  that  draught. 

The  Altamaha  is  in  the  collection  district  of  Brunswick,  Ga.     Darien,  G:i.,  is  it:* 
port  of  entry.     There  is  a  deputy  collector  at  Darien. 
^'ery  respectfully,  your  obedient  servant, 

W.    G.    Wll.LIAM.SoX, 


(H'ueral  C^.  A.  (iiLLMoRi:, 

I Ai' It it'U ant- Colonel  Corps  of  Engineers ,  V.  S.  A. 


Assistant  Enginnr. 


J    lO. 
IMPROVEMENT    OF   BRUNSWICK   HARBOR,    GEORGIA. 

During  the  fiscal  year  ending  Juue^^O,  1881,  operations  were  carried 
on  in  general  conformity  to  the  plan  i>f  iniprovenient  suggested  in  my 
report  of  April  29,  18761 

Previous  to  the  beginning  of  operati<ms  under  the  present  project, 
an  appropriation  of  '^10,000  was  made  by  Congress  in  1836,  and  exjieuded 
for  removing  a  shoal  in  the  same  loi*ality,  where  improvements  are  now 
being  made. 

The  i)resent  project  comiunse^the  construction  of  a  low  jetty  project- 
ing from  the  jnost  easterly  jioint  of  Buzzard's  Island,  and  located  approx- 
imately parallel  to,  and  1,000  feet  distant  from  the  opposite  shore,  for  the 
l)urpose  of  contracting  the  water-way  and  concentrating  the  cur-ents. 
The  bottom  being  quite  hard  and  t(mgh  in  places,  it  has  been  necessary 
to  deepen  the  channel  by  dredging.  The  object  of  these  works  is  to 
establish  and  maintain  a  ship  channel  15  feet  deep  at  mean  low-water 
thr<mgh  the  shoal  vsituated  about  1  mile  below  the  city  of  Ihunswick, 
where  heretofore  there  existed  a  navigable  low- water  depth  of  only  9 
feet. 

The  ct)st  of  tiie  project  is  estimated  at  J? 73,1^  7. ."JO. 

UECAIMTI  I.ATION   OF   OPERATIONS   TRIOR   TO   .TINE   :>0,  ISSO. 

The  operations  essentially  consisted  in  making  a  survey  of  the  locality, 
prcj);inng  the  working  plans,  and  in  beginning  work,  under  an  appro- 
priation ot  siM),(KK),  made  by  act  approved  March  3,  1870. 

At  the  close  of  the  liscal  year  ending  June  30,  1880,  the  work  on  the 
crib  jetty  under  thee(Uitra<5t  with  John  Brady  had  been  of  a  preparatorv 
character,  none  of  the  cribs  having  then  been  sunk  in  place. 

Only  1,842  cubic  yards  of  material  had  been  remove<l  by  dredging 
under  a  contract  made  on  February  28,  1880,  with  Mr.  J.  E.  Walter,  at 
13^  cents  per  cubic  yard.  His  progress  was  very  slow,  and  his  <lredging 
apparatus  was  not  strong  enough  for  the  tenacious  material  which  he 
unexpectedly  encountered  at  several  points. 
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OPERATIONS    DUKlNCr   THE   FISCAL   YEAU    ENDINCI   JUNE   30,    1881. 

During  the  tirst* quarter  of  the  pa«t  fiscal  year  nothing:  was  (h>no 
beyood  some  abortive  attempts  on  the  part  of  the  contractor  to  sink  a 
few  cribs  which  he  couUl  not  manage  to  keep  together  or  hohl  in  phice. 
The  actual  work  of  sinking  cribs  commenced  in  October,  1880.  It  was 
decided  to  keep  the  top  of  cribs  generally  several  feet  below  the  level 
of  low- water,  and  after  filling  up  each  crib  to  the  top  with  material,  as 
prescribed  in  the  specifications  referred  to  in  my  last  annual  report,  to 
throw  upon  it  additional  ri]>rap  stone,  forming  a  slope  ab(mt  1  on  2  on 
each  side,  with  a  rounded  ridge  about  3  feet  below  the  level  of  mean 
low  water.  By  this  disposition  a  greater  length  of  jetty  may  be  built 
with  an  equal  amount  of  money.  If  necessary,  the  height  of  the  work 
may  be  increased  by  adding  more  stone. 

On  June  30, 1881,  a  length  of  about  810  feet  of  jetty  was  practically 
completed,  although  a  few  cribs  last  sunk  on  the  main  line  of  the  jetty 
iitill  requinnl  some  additional  riprap  stone.  This  length  includes  »ir> 
feet  of  shore  end  extending  from  the  low-water  line  to  some  distance 
above  the  high-water  line  on  Buzzard's  Island. 

The  shore  end  is  formed  of  a  log  mattress,  24  feet  wide,  sunk  iato  the 
soil,  loa^ied  with  stone  raised  up  on  the  center  Hue. 

The  total  number  of  cribs  sunk  is  thirty-seven,  of  which  fourteen  con- 
stitute the  ivturn  face,  about  300  feet  in  length,  exclusive  of  the  portion 
above  low-water  line.  The  twenty  three  cribs  on  the  main  line  cover  a 
length  of  475  feet. 

The  width  of  the  cribs  ranges  from  12  to  15  feet,  their  length  being 
ab^Kit  22  feet.  Their  height  above  the  log  grillage  on  which  they  stand 
is  <reuerally  about  9  feet,  and  the  width  of  the  grillage  is  24  feet. 

Each  crib  was  tilled  to  the  top  with  dredging  material  resting  on  a 
bl^ttom  layer  of  brush  and  riprap  stone  inside  the  work,  and  was  then 
finished  off  with  a  mound  of  stone,  as  already  describexl. 

During  the  past  fiscal  year  34,100  cubic  yarcls  of  material  was  dredged, 
making  a  total  of  30,002  cnbic  yards  since  the  beginning  of  operations. 
Thus  far  the  result  of  the  dredging  has  been  the  cutting  of  a  rudi- 
mentary channel  through  the  shoal  ])ortions  of  the  approach  to  the 
harbor,  varying  in  depth  from  12  to  15  feet  at  h)W- water,  in  width  from 
20  to  80  feet  (one  cut  to  fonrcuts)^  ami  extending  in  astraighi  line  from 
a  depth  ot*  12i  feet  on  the  inner  slope  of  the  shoal  to  a  ilepth  of  14  feet 
on  the  outer  slope  some  distance  Inflow  Brandy  Point.  The  extreme 
length  of  the  cut  is  about  4,400  feet. 

OPERATIONS    CONTEMPLATED    DURlNCi    THE    PRESENT    FISCAL    YEAR. 

With  the  amount  available  July  I,  1881,  as  specified  in  the  money 
statement,  it  is  proposed  to  continue  work  on  the  jetty,  and  widen  and 
deepen  the  channel  by  dredging. 

The  crib-work  of  the  main  line  will  be  continued  under  the  Hrady  con- 
tract until  the  sum  of  about  .*?12,(MM),  out  of  tlisy  first  ap]>ropriati(m  of 
«20,(M}0  shall  have  been  expended.  It  is  thought  that  this  will  carry 
the  main  line  to  a  point  ab(mt  775  feet  from  the  angle  with  the  return 
fa  (re. 

It  was  the  fii-st  intention  to  expend  abont  one-half  of  the  second  ap- 
propriation in  further  extending  the  main  line  by  means  of  palmetto 
<Tibs  resting  <m  log  platforms,  substantially  as  lately  practiced  under 
the  modifie<l  plan.     Proposals  for  doing  this  work  were  called  for  on 
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September  13,  1880.     Mr.  John  Brady  was  found  to  be  the  only  bidder. 
His  offer  was  considered  too  high  and  \%a8  rejected. 

A  new  design,  described  in  the  following  extract  from  the  specifica- 
tions, wafi  then  adopted : 

The  jetty  will  be  composed  of  a  double  raft,  laid  iu  sections  not  less  tlinn  'yO  fei-t  loii«;, 
constructed  of  two  layers  or  platforms  of  round  logs,  one  above  the  other,  overlaid 
with  riprap  stone.  The  logs  of  each  platform  will  be  placed  close  togethei-,  side  by 
side,  at  rij;ht  singles  to  thelineof  the  jetty.  Certain  portions  of  the  double  raft  may. 
at  the  option  (»f  the  engineer  in  charge,  bo  covered  with  brush  before  the  riprap  stone 
is  put  on. 

The  lower  platform  of  the  raft  will  be  built  of  logs  of  not  less  than  12  inches  aver- 
age diameter,  nor  less  than  10  inches  in  diameter  at  the  small  end,  tirmly  bound  and 
held  together  by  live  bindera.  The  two  outside  binders  will  be  not  less  than  5  inches, 
and  the  other  binders  not  less  than  9  inches  iu  average  diameter.  The  9Tinch  binders 
and  the  platform  logs  will  not  be  notched  or  flattened  at  the  points  of  crossing. 

The  upper  layer  or  platform  of  logs  will  h^  placed,  without  notching  or  flattening, 
upon  the  three  inner  binders  of  the  lower  platform.  This  upper  platform  will  be  com- 
posed of  logs  of  the  same  average  diameter  as  those  used  for  the  lower  platform,  but 
they  will  be  10  feet  shorter  than  the  lower  logs. 

The  logs  of  the  upper  platform  will  be  firmly  held  together  by  two  or  three  binders 
not  less  than  5  inches  in  diameter  at  the  small  end,  and  the  upper  raft  will  be  tirmly 
lashed  or  bolted  to  the  low^er  raft  in  such  safe  and  secure  manner  as  the  engineer  in 
charge  shall  approve. 

All  the  logs  and  binders  entering  into  the  work  will  be  of  old-field  pine,  or  some  othi-r 
cheap  variety  of  pine  known  to  be  durable  under  water. 

The  brush,  wherever  useil,  will  be  ileposited  upon  the  double  raft  in  the  form*  f  well- 
tied,  compact  bundles,  or  fascines,  placed  close  together  to  form  a  compact  mass,  and 
secure^ly  lashed  or  fastened  to  the  logs  underneath.  The  brush  will  be  closely  piled  np 
and  measured  before  it  is  placed  tm  the  raft,  and  will  be  paid  for  by  the  cubic  yard. 

Unless  otherwise  directed,  the  lower  raft  will  be  27  feet  wide,  composed  of  logs  \fT 
feet  long.  The  width  of  the  lower  raft  may  vary,  at  the  option  of  the  engineer  in 
charge,  from  24  to  'M  feet. 

Rijirap  stone,  to  be  sound,  dense,  of  compact  form,  in  pieces  varying  from  in  ponn<ls 
upwards  in  weight,  will  be  placed  on  the  raft  to  the  depth  of  1  foot,  e<iual  to  1  en  Mr 
yard  of  stone  for  each  running  foot  c>f  <loul>le  raft  27  feet  wide  at  the  b:ise. 

Bids  for  tlie  work  described  above  were  invited  bv  circular  letter 
dated  October  30, 1880,  but  none  were  received.  On  May  2,  18S1,  a  con- 
tract for  this  jetty  work  was  entered  into  with  Anderson  &  Bhiisdell 
at  $(>.35  per  linear  foot  of  double  rait,  27  feet  wide*,  overlaid  with  stone  to 
the  depth  of  1  foot,  and  $1  per  cubic  yard  for  brush. 

The  sum  of  $5,000  a])propriated  by  act  of  Congress  approved  Mardi 
3,  1S81,  will  also  be  expended  in  further  extending  the  jetty.  Proposals 
were  called  for  on  May  28,  1881,  the  si>ecitications  being  essentially 
identical  with  those  of  October  30,  except  that  the  double  raft  was  to 
be  furnished  by  the  square  yard,  and  the  broken  stone  by  the  cubic  ynrd. 

John  Brady  made  the  only  bid,  which  wns  rejected  as  too  high.  The 
Chief  of  Engineers  has  authorized  new  bids  to  be  invited  by  circular 
letter,  and  in  the  event  of  none  being  received  advantageous  to  the 
United  States  to  do  the  work  by  special  arrangement. 

It  is  proposed  to  expend  in  dredging  about  JSf5,000,  or  one  half  the  sum 
appropriated  by  act  approved  June  14, 1880,  and  proposals  were  invited 
August  18/1880.  Mr.  J.  E.  Walter,  of  Savannah,  Ga.,  was  the  only 
bidder,  at  the  rate  of  24J  cents  per  cubic  yard  of  sand,  or  sand  and  loam 
mixed,  find  33  J  cents  for  compact  clay  or  shell  stone.  These  prices,  though 
high,  were  not  deemed  exorbitant  under  the  circumstancjes,  but  as  he 
wa8  at  that  time  much  behindhand  in  his  former  contract,  he  was  informed 
that  no  agreement  would  be  made  with  him  unless  he  was  prepared  to 
supply  bett^ir  ina<'hinery.  His  progress  ha«  recently  been  more  satisfac- 
tory, and  a  contract  will  be  entered  into  with  him  at  27  cents  per  cubic 
yard  for  the  hard  and  soft  materials,  taken  as  they  come.  Operations 
under  tliis  new  contract  will  be  commenced  at  an  early  day. 
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Brunswick  is  a  comparatively  small,  but  of  late  rapidly  growing  place, 
with  deep  and  well-sheltered  anchorages  in  front  of  the  city  and  in 
Brunswick  River.  It  has  an  easy  entrance  from  the  sea.  In  1879  the 
least  depth  at  ordinary  low- water  in  the  bar  channel  was  from  16  to  17 
feet,  with  a  mean  rise  and  fall  of  tides  of  nearly  7  feet.  The  principal 
drawback  to  the  marine  commerce  of  the  port  consists  in  the  shoal 
or  bar  at  the  mouth  of  East  River,  opposite  Brandy  Point,  where  works 
of  improvement  are  now  under  construction. 

The  number  and  aggregate  tonnage  of  vessels  arriving  and  clearing 
at  Brunswick  is  rapidly  increasing.  During  the  year  1880,  678  vessels 
arrivetl  at  or  cleared  from  the  port,  or  "222  more  than  in  1879,  and  282 
more  than  in  1878.  The  aggregate  tonnage  in  1880  was  207,771  tons,  or 
47  per  cent,  more  than  in  1879,  and  66  per  cent,  over  that  of  1878. 

The  city  is  directly  connected  with  the  interior  of  Georgia  by  two 
railroads,  the  Macon  and  Brunswick  Railroad  and  the  Brunswick  and 
Albany  Railroad.  Although  these  roads  beyoiul  their  western  terminal 
points  have  to  contend  with  competing  lines  carrying  merchandise  and 
produce  to  other  points,  the  freight  business  during  the  last  year  to  and 
fix)m  Brunswick  has  shown  a  marked  increase  on  both  lines. 

With  regard  to  the  importance  of  pushing  forward  the  works  of  im])r<>ve- 
ment  at  this  point,  attention  is  invited  to  a  letter  herewith  appended 
from  Mr.  John  T.  Collins,  collector  of  the  port,  which  gives  interesting 
and  valuable  information  in  a  condenscnl  form ;  also  to  a  letter  from  Mr. 
E.  AY.  Cole,  president  of  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  Conipany,  which  will  be  found  in  Assistant  EngincM^r  S.  L. 
Fremont's  report  sent  herewith. 

Thi8  improvement  is  located  in  the  coUection  district  of  Brunswick,  (ia.     Hniiiswick 
is  the  nearest  jmrt  ofeutr^'. 
Import  duties  collected  for  the  last  liscal  year,  ^17,7'23,*2i. 

Fpr  carrying  out  the  present  plan  of  improvement  the  following  ai)i)ro- 
priations  have  been  made: 

By  act  of  Congn*e«8  approved  March  3,  1879 ^20,  (HU)  00 

By  act  of  Congress  approved  June  14,  IHK) 10,  (lOO  (K) 

By  act  of  Congress  ai>[»roved  March  3,  1881 o,  ooo  00 

Total 35,000  00 

The  estimated  cost  of  the  improvement  is 73,  187  50 

The  following  papers  accompany  this  report: 

Chart  of  Brunswick  Harbor,  showing  location  and  progress  of  works  of  improvement, 
with  details  of  construction. 
Report  of  Mr.  8.  L.  Fremont,  iissistant  engineer. 
Letter  of  Mr.  J.  T.  Collins. 
Commercial  statistics  of  the  customs  district  of  Brunswick. 

Money  statement, 

.July  1,  1880,  amount  available 1528,408  54 

Amount  appropriated  bv  act  approved  March  3,  1881 , .       5, 000  00 

• !g;33,  4<»8  r»4 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1 9,715  14 

Jiilvl,  1881,  outstanding  liabilities 3,453  16 

13, 168  30 

July  1,  1881,  amount  available 20,240  24 

Amount  (estimated)  required  for  completion  of  existing  project 38, 187  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     38, 187  50 
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Abstract  of  pi'oposaU  for  dredging  in  the  harbor  of  Brunswick^  Ga., opened  Septemherl ,  \^) 


No. 


Bidders. 


8  5-2 
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§^.. 

t-  =  s  s 
S  -  *  - 


1     JamoH  E.  Walter,  Savannah,  Ga $0  24^ 


90  33^ 


Action  on  this  proposal  postponed,  pending  prosecution^ of  work  nnder  existing  con- 
tract. 


Abstract  of  proposals  for  const ructiiKf  a  jettif  in  the  har1)or  of  Brunstcick,  Ga.j  opened  Octo- 
ber 2,  1881. 


For  famishing  and  patting  in  the  work- 
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1     John  Brady,  Brooklyn,  N.  Y..I    $0  U  \    $0  10     $18  00       $0  08      $0  22       $350       $035        $030 


Rejected. 


REPOUT  OF   MR.    S.    L.    FREMONT,    A.SSISTANT  EN<;iXEEi:. 


United  States  Engineer  Office, 

Savannah,  July  1,  IHfSl. 

General:  I  have  the  honor  to  .snbniit  the  following  report  of  the  progress  made  iu 
improving  the  harbor  of  Brunswick,  <ia.,  during  the  tiseal  year  terminating  June  3<), 
1881: 

At  the  close  of  the  last  fiscal  year  no  portion  of  the  jetty  for  the  improvement  of  the 
channel  of  approach  to  the  wharves  at  that  place  had  been  constructed.  The  con- 
tractor was  engaged  upon  the  palmetto  cribs  for  it,  but  was  making  very  slow  progress. 

The  manner  of  construction  was  fully  described  in  the  last  annual  report,  to  which 
reference  is  made  for  any  information  upon  that  point. 

After  much  delay  in  pre])aring  the  cribs,  an  attempt  was  made  to  sink  one  into  posi- 
tion, but  without  any  preparation  to  hold  it  in  ])lace  until  the  tie-piles  could  be  driven 
and  the  crib  received  its  complete  tilling  material.  The  required  quantity  of  brush 
and  stone  were  placed  in  the  crib,  which  was  to  be  sunk  at  low- water  slack.  The  crib 
was  satisfactorily  placed  and  had  the  ]>iles  and  tie-rods  l>een  iu  place  it  would  neces- 
.sariiy  have  remained  in  position  until  the  dredgiugs  and  covering-stone  were  placed 
to  make  it  a  solid  wall. 

Without  any  auxiliary  aid,  such  as  a  temporary  superincumbent  weight  on  top  of 
the  crib  to  help  its  stability  against  a  very  strong  tlood-current  until  the  piles  could 
be  driven,  it  was  left  to  battle  against  the  current  with  the  strength  alone  of  the  drift- 
bolt  fastenings  into  the  soft  palmetto  logs.  As  might  have  been  anticipated,  the  crib 
parted  at  the  level  of  the  brush  and  stone  filling  material.*  As  soon  as  the  fact  was 
made  known  to  me,  directions  were  given  to  spike  on  vertical  binders  inside  near  each 
angle,  and  to  have  the  piles  in  place  as  soon  as  possible.  These  plank  or  scantling 
binders  would  have  given  snfticient  strength  to  the  cribs  to  hold  them  together  until 
the  filling,  piles,  and  tie-rods  were  in  place. 

The  contractor  refused  to  make  the  additions  required,  under  a  false  idea  that  he 
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THE  FUTURE  PROSPECTS  AND  IMPORTANCE  OF  BRUNSWICK  AS  A  PORT  FOR  THE  TRANS— 
^  SHIPMENT  OF  PRODT^CE  AND  IMPORTED  MERCHANDIHE  FROM  AND  TO  THE  WEBTRRK^ 
t    AND   SOUTHWESTERN   STATES. 

f 

The  annexed  letter  from  President  E.  W.  Cole,  of  the  East  Tennessee,  Vitginia  ancl 
Georgia  Railroads,  with  their  purchased  and  leased  lines,  will  serve  to  illustrate  8onie> 
what  this  snhject.     It  is  a  large  railway  combination. 

•The  line  of  railway  commencing  at  Brnuswick  and  running  west  to  Macon,  Atlanta, 
and  Rome,  Ga.,  where  it  connects  with  asystem  ol  railways  1,000  miles  in  extent,  con- 
trolled by  the  owners  of  the  Brunswick  main  stem,  alone  assures  to  this  port  a  very 
large  future  business. 

\V'ith  the  mutuallv  interested  connection  that  it  is  able  to  make  at  Rome  and  other 
points  with  the  railway  lines  of  this  country,  it  must  bring  to  Brunswick  a  vast  trade, 
and  surely  build  up  its  commercial  importance.  As  a  place  of  transshipment  for  an 
area  of  our  w€»stem  country,  it  will  only  be  second  to  Savannah. 

In  mldition  to  this  feeder  from  the  west,  there  is  the  railroad  from  Brunswick  to 
Albany,  which  has  been  several  years  in  operation.  It  has  recently  been  purchased 
l»y  foreign  capitalists,  who  are  about  to  complete  the  connection  with  the  Vicksburg, 
Shreveport,  and  Pacific  Railway. 

This  will  put  Brunswick  in  direct  connection  with  the  Southern  Pacific  railway 
lines,  and  these  imi)rovement8  contemplated  make  this  a  desirable  transshipping  point. 
Its  future  importance  is  not  only  atisured,  but  the  near  future  will  witness  this  con- 
summation. 

I  ayi,  very  respectfully,  your  obedient  servant, 

S.  L.  Fremont, 
AHHiitianl  Engineer. 

General  Q.  A.  Gillmore, 

Lieutenant- Colonel  of  Enffineira,  U.  S.  A. 


letter     OF     president    OF    feAST    TENNESSEE,     VIRGINIA    AND     GEORGIA    RAILROAD 

company,  etc. 

Office  of  East  Tents'essee,  Virginia  and 
Georgia  Railroad  Company,  and  Memphis  and 

Charleston  Railroad  Leased  Line, 
Chatianoogay  Tenn.j  June  20,  1881. 

My  Dear  Sir  :  On  my  return  to  Chattanooga,  I  am  in  receipt  of  your  esteemed 
favor  of  the  9th  instant. 

Bninswick  must  be  an  important  harbor,  and  ought  to  be  favored  liberally  hy  the 
gov*  riiment  in  the  expenditure  of  money  in  its  improvement.  Our  Macon  and  Bruns- 
wick Railroa-l  extended  fiom  Macon  to  Atlanta  and  from  Atlanta  to  Rome  will  con- 
nect with  a  system  of  about  1,000  miles  of  other  roads  that  we  control,  besides  perfect 
connection  with  roads  we  do  not  control,  to  Cincinnati,  Chicago,  and  Saint  Louis. 
No  one  is  more  competent  than  yourself  to  take  up  these  lines  and  the  sections  tapped 
by  all  of  our  connections,  and  estimate  the  importance  of  the  improvement  to  be  made 
by  the  govenimeut  at  Brunswick.  I  trust  you  may  get  a  large  appropriation  from 
the  government  for  this  work. 
Your  friend,  most  truly, 

E.  W.  Cole, 

President. 
Col.  S.  L.  Fremont, 

Aasifftant  Engineer. 


letter   of    MR.    JOHN   T.    COLLINS. 

CrsToM-IIoi  SE,  Bki  xswicK,  Ga., 

Collnlor'8  Office^  June  24,  1881. 

Dear  Sir  :  In  compliance  with  your  request,  I  herein  present  a  report  of  the  busi- 
ness transacted  at  the  port  of  BruiKswick,  Ga.,  during  the  year  1880. 

It  will  be  seen  by  reference  to  ihe  report  of  tninsactions  through  the  custom-house 
that  there  were  over  600  vessels  arrived  and  cleared  in  the  foreign  and  coastwise  trade 
to  ami  from  Brunswick  in  the  year  18-0,  ami  tlie  value  of  the  exports  shipped  ou  those 
vessels  aitounted  to  Sl,7u2,0(iO,  an<l  c<»nsi^ted  of  Ininber,  naval  stores,  wool,  rice,  and 
sundry  provisions,  that  being  an  increase  of  ^"i(Ml,(HK)  over  the  previous  year,  and  for 
the  past  six  months  th»'ro  is  shown  an  increase  over  the  first  six  months  of  l-*8«iof 
nearly  *2,5  per  cejit.,  and  the  prospect  for  the  next  six:  months  promises  at  least  the  same 
result. 
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BniDHwick  is  one  of  tbe  most,  if  Dot  the  most,  accessible  ports  on  the  South  Atlantic 

coa8t,  for,  while  there  ai^e  one  or  two  others  with  more  water  on  the  bar,  the  entrances 

to  those  portis  are  long  and  tortuous,  while  the  entrance  to  Brunswick  is  straight  and 

the  bar  a  short   one.     There  are  two  railroads  termiuating  at  Brunswick :  one,  the 

Bruiiswjck  and  Albany,  leading  to  Albany,  Ga. ;  the  other,  the  Macon  and  Brunswick, 

leading  to  Macon,  Ga.,  where  it  connects  with  other  lines  to  the  north  and  west. 

The  hnsiness  of  the  above  roads  has  necessarily  been  limited,  as  they  were  confined 

to  a  small  section  of  the  country,  both  having  to  depend  on  competing  lines  to  secure 

transiK)rtation  beyond  Albany  and  Macon.     Notwithstanding  this  fact,  however,  the 

business  of  both  roads  has  increased  greatly  in  the  past  year.     During  the  year  1H.*^0, 

the  Macon  and  Brunswick  road  hjis  transported  from  Brunswick  freight  amounting  to 

)::^,16(i,85l  |K>unds,  and  to  Brunswick  8,403,220  pounds,  aggn^gating  94,564,071  ponii<is, 

that  being  an  increase  of  about  20  per  cent,  over  the  year  1870,  and  during  the  months 

of  the  pre?ient  year  the  increased  business  over  the  same  time  in  1880  promises  an 

increase  of  at  least  25  per  cent. 

The  above  road  has  recently  passed  into  the  hands  of  a  company  composed  of  capi- 
talists and  experienced  railroad  managers,  which  company  has  already  in  its  posses- 
sion several  lines  of  road  to  the  west  and  north,  and  they  have  already  commenced 
to  build  a  connecting  line  between  Macon  and  Atlanta,  which  will  open  up  to  Bruns- 
wick a  continuous  line  of  road  to  the  west,  and  all  under  one  management. 

nnrNswicK  and  albany  kailkoad. 

This  road  during  the  year  1880  transported  to  Brunswick  109,576,960  pounds  of 
freight,  and  from  Brunswick  37,8Ii;{,440  pounds,  an  aggregate  of  147,410,400  pouuds, 
which  was  an  increase  over  the  year  1879  of  nearly  33  per  cent.,  and  the  business  of 
the  present  year  promises  thus  far  an  increase  of  50  per  cent,  over  1880.  This  road  has 
aljK>  change<l  bands  recently,  and  >viU  soon  he  connected  with  a  line  of  road  extend- 
ing through  Alabama,  and  thence  through  Tennessee  and  Kentucky,  to  the  northwest. 
There  is  no  doubt  that  Brunswick  will  shortly  become  one  of  the  most  impoilant 
i^hippiug  ports  and  commercial  centers  of  the  South,  and  for  which  she  has  ample 
facilities. 

There  is  a  work  in  progress  at  Brunswick,  under  the  supervision  of  the  governmeht, 
which  shonld  be  pushed  to  a  speedy'  ccmipletion,  and  that  is  the  work  of  clearing  out 
what  is  known  as  the  Biandy  Point  Sjiit.  The  work  already  done  has  benefited  the 
barbor  very  nuich,  but  Congress  should  make  an  appropriation  large  enough  to  com- 
plete the  work  recommended  by  you  in  your  report  to  the  Chief  of  Engineers,  as  early 
i»  possible,  and  thereby  save  to  commerce  thousands  of  dollars  annually  which  are 
expended  in  lighterage  and  lost  through  detention  owing  to  the  existence  of  the  sand 
spit  referred  to,  which  ]>re vents  vessels  drawing  over  16^  feet  from  loading  to  their 
fill  capacity  before  crossing  such  spit.  The  inevitable  result  of  the  extension  of  the 
railroadi  referred  to  will  be  to  increase  the  business  of  this  i>ort  tenfold  within  the 
next  two  years,  and  the  loss  to  commence  through  the  drawback  above  referred  to 
will,  as  a  matter  of  course,  be  increased  in  proportion,  unless  Congress  by  a  liberal 
appropriation  has  the  dithculty  removed. 

Very  respectfully,  your  obedient  servant, 

John  T.  Collins. 

General  Q.  A.  Gillmoke. 


commercial  statistics. 


Arrirals  and  clearances  of  vessels  at  Brunswick,  Ga.yfroni  January,  1878,  to  De^wmhtr  31, 

1880. 

VESSELS  ARRIVED. 


Coastwise 
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from  foreign  ports,    i         foreign  ports. 
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1878. 
1879, 
1880. 


JrHrah  atid  clearances  of  vessels  at  Brunswick^  Oa.j  ifv. — Continued. 

VESSELS  CLEARED. 


Coastwise. 


AuiericuD  vo»»«^l8  for 
foreigu  ports. 
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Value  of  i    Value  of     Total  col- 
exports.    I    imports.        levtioim. 


1878 $1,372,842 

1879 1  1,394,401 

1880 i  1,702,570 


$400  $4.  .560  »7 
3,197  .'i,»44  Xi 
8,  908    17,  723  24 


John  T.  C<h.mns, 

VoUeetor, 


J     I^- 

IMPROVEMENT  OF  ENTRANCE  TO   CUMBERLAND  SOUND,  FLORIDA  AND 

GEORGIA. 

By  act  approved  June  14,  1880,  the  sum  of  $30,000  was  appropriated 
for  improWng  the  entrance  to  Cumberland  Sound,  between  Amelia  and 
Cunib€*rland  islands,  in  the  States  of  Florida  and  Georgia,  whicli  was  the 
tirst  provision  made  by  Congress  for  improving  this  entrance. 

By  act  approved  March  3, 1881,  nn  additional  appropriation  of  S1(M),(KK> 
was  madofor  the  same  purpose. 

The  plan  of  improvement  quite  recently  began  is  described  in  general 
terms  in  my  report  of  June  30, 1879,  ccmtained  in  xVppendix  1  S,  Annual 
Report  of  the  Chief  of  Engineers  for  1870. 

The  project  consists  essentially  of  two  low  Jetties  composed  of  ripmp 
stone  resting  on  a  foundation  mattress  of  logs,  or  logs  and  brush,  start- 
ing from  the  shores  on  opposite  sides  of  the  entrance,  and  extending  sea- 
ward across  the  bar,  upon  lines  so  directed  that  the  outer  ends  will  be 
parallel  to  each  other,  and  from  3,(MM)  to  3,500  feet  apart,  or  such  distance* 
as  may  hereafter  be  adopted. 

If  two  low  jetties  reaching  across  the  bar  are  built,  they  would  be  ex- 
pected to  maintain  a  low-water  channel  not  less  than  20  to  21  feet  deep. 
Greater  depth  could  be  secured  by  carrying  the  jetties  to  higher  levels. 

The  estimated  cost  of  the  work  is  $2,071,023.  AVith  a  single  long  jetty . 
placed  on  the  north  shoal,  and  a  spur  jetty  on  the  south  side,  a  low- 
water  channel  1(>  to  17  feet  deep  would  be  maintained. 

The  work  in  this  case  would  cost  about  j?1,000,000. 

OPERATION   DURING   THE   FISCAL    YEAR  ENDING  JUNE   30,    1S81. 

To  expend  the  first  appropriati(Hi  of  $30,000  proposals  were  invited 
August  3,  1880,  for  beginning  work  on  the  north  jetty,  which  will  b*^ 
composed  of  a  sui)erstructur(*  of  rij)rap  stone,  resting  ui)on  a  wide  foun- 
dation mattress,  formed  mainly  of  logs,  or  of  logs  and  brush  combined. 

Tbe  contractor  might  choose  either  one  of  three  designs  of  mattresse.'< 
given  in  the  specilications.     The  designs  wore  identical  with  those  de- 
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scribed  ia  tlie  specifications  of  August  19,  1880,  for  the  Charleston 

jetties. 
The  proposals  were  to  be  based  upon  a  compact  mattress,  or  apron,  54 

one  of  the  designs  referred  to,  and  overlaid  with  rii>rap  stone  to  the  feet 

wide  and  10  inches  thick,  constructed  in  conformity  to  either  depth  of  1 
foot. 

,  Bids  were  also  invited  for  furnishing,  and  placing  upon  the  apron,  by 
the  cubic  yard,  such  additional  amount  of  stone,  not  exceeding  6,000 
cubic  yards,  as  might  be  retiuired. 

Of  three  bids  received,  one  made  by  Messrs.  A.  L.  Lara,  of  Staunton, 
Va.,  K.  G.  Ross,  of  Wilmington,  N.  C,  and  F.  P.  Murphy,  of  Washing- 
ton, D.  C,  doing  business  under  the  firm  name  of  Lara,  Ross  &  Co.,  was 
the  lowest,  and  the  contract  was  awarded  to  them  on  September  4, 1880. 
To  the  same  parties  a  contract  had  been  given  for  commencing  work  on 
the  jetties  at  the  mouth  of  the  Saint  John's  River,  and  it  was  under- 
stood that  they  would  make  such  arrangements  as  would  enable  them  to 
begin  operations  simultaneously  at  both  places,  but  they  encountered 
so  many  delays  and  diflBculties  in  bringing  together  their  plant  and 
material  for  the  Saint  John's  River  work,  that  they  were  allowed  to  ap- 
l>oint  lUaisdell  &  Greeley  their  agents  to  carry  on  the  Cumberland  Sound 
work. 

For  a  considerable  length  of  time  these  parties  were  also  delayed  by. 
the  rough  spring  weather,  and  had  to  confine  themselves  to  the  collec- 
tion of  the  necessary  plant  and  material;  and  the  first  mats  were  not 
laid  until  June,  1881. 

The  land  end  of  the  north  jetty  is  located  on  the  east  shore,  and  about 
IfiOi)  feet  from  the  southern  extremity  of  Cumberland  Island. 
The  work  has  been  started  on  a  range  bearing  about  south  63Jo  east, 

aud  this  direction  was  followed  in  crossing  Cumberland  Channel,  and 

UDtil  the  shoal  water  east  of  it  is  reached. 
Up  t4>  June  30,  1881,  the  aggregate  length  of  a]>ron  foundation  laid 

Tas276  feet,  from  25  to  35  feet  in  width,  composed  of  a  mattress  of  log 

aud  brush  about  19  inches  thick,  overlaid  with  riprap  stone  to  an  aver- 

aj(e  thickness  of  about  IJ  feet  in  the  work. 

OPKUATIONS    CONTEMPLATED    DURINa    THE    PRESENT    FISCAL   YEAR. 

With  the  unexpended  lialance  of  the  two  appropriations,  it  is  proposed 
to  continue  work  on  the  north  jetty,  and  perhaps  begin  the  construc- 
tion of  the  south  jetty,  by  methods  substantially  the  same  as  that  now 
in  use. 

Proposals  were  invited  April  16, 1881,  for  expending  the  sum  last  ap- 
propriated. 

The  work  will  consist  substantially  in  laying  upon  the  bottom,  or  upon 
work  pre\iously  laid,  wherever  required  on  either  jetty,  one  or  more 
coQTses,  composed  of  a  mattress  overlaid  with  stone. 

The  contractor  may  choose  either  of  two  designs,  given  in  the  speci- 
fications, which  are  identical  with  those  described  in  the  specifications 
of  the  same  date  for  the  Charleston  jetties. 

The  bidders  were  required  to  name  a  price  in  the  work  for  mattresses 
by  the  square  yard,  and  for  riprap  stone  by  the  cubic  yard.  Of  the 
bids  received,  and  opened  on  May  10,  1881,  one  made  by  Mr.  J.  Brady, 
of  Brooklyn,  N.  Y.,  was  the  lowest.  The  acceptance  of  his  bid  could  not 
be  recommended,  and,  with  the  approval  of  the  Chief  of  Engineers,  the 
contract  will  be  awarded  to  A.  Blaisdell,  the  next  lowest  bidder. 

No  final  agreement  will  be  made  with  him,  however,  unless  he  shows 
gjQod  progress  on  the  north  jetty,  recently  begun. 
71  E 
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The  eastern  shore  of  Cumberland  Island,  in  the  vicinity  of  the  north 
jetty,  has  receded  to  some  extent  during  the  last  few  years,  and  spring 
tides  have  at  several  points  occasionally  swept  across  the  island  to  the 
creek  on  the  west  side. 

At  the  point  where  the  north  jetty  will  cross  Cumberland  Channel, 
the  maximum  low-water  depth  is  now  12i  feet,  an  increase  of  about  2 
feet  within  the  last  two  years,  and  the  deepest  line  of  channel  is  now 
much  nearer  to  the  low-water  line  of  the  island  than  formerly. 

The  shoals'  bounding  Amelia  Basin  and  the  channel  have  remained 
practically  stationary  as  far  out  as  about  1  mile  east  of  Amelia  Island. 
On  the  bar  proper,  the  north  channel  is  still  moving  to  the  southward, 
and  has  now  the  best  water,  while  the  more  southern  branch  is  growing 
shoaler. 

This  movement  was  anticipated,  and  the  probability  of  its  occurrence 
set  forth  in  my  report  on  the  improvement  of  the  entrance  to  Cumberland 
Sound,  dated  April  15,  1876. 

Femandina  is  by  nature  the  most  favored  harbor  on  the  Atlantic  coast 
of  Florida.  The  usual  available  depth  on  the  bar  is  13  feet,  although 
sometimes  not  more  than  11^  feet,  at  average  low-tide,  with  an  ordinary 
rise  and  fall  of  tides  of  about  0  feet. 

Inside  the  bar,  the  anchorage  is  very  capacious,  deep,  and  well  shel- 
tered.   The  entrance  is  defended  by  the  guns  of  Fort  Clinch. 

Vessels  having  passed  over  the  bar  may  proceed  either  to  Fernandina 
or  Saint  Mary-s. 

The  wharves  of  Fernandina,  on  Amelia  Iliver,  are  about  0  statute 
miles  from  the  bar;  those  of  Saint  Mary's,  about  10^  miles  distant,  are 
reached  through  the  Saint  Mary-s  Ki  ver.  At  a  distance  of  20  miles  above 
Saint  Mary's,  the  water  is  entirely  fresh,  and  the  importance  of  this  lo- 
cality as  a  rendezvous  for  ironclads  and  other  iron-hulled  vessels,  wliere 
they  will  be  free  from  barnacles,  and  from  the  corroding  effects  of  salt 
water,  and  where  they  can  be  supplied  with  good  drinking  water,  has 
often  been  oflBcially  pointed  out. 

During  the  last  year  the  arrivals  at  Fernandina  and  Saint  Mary's,  over 
the  bar,  including  coastwise  vessels  not  recorded  at  the  custom  houses, 
amounted  to  547  vessels,  of  an  aggregate  tonnage  of  300,(>42  tons.  Lum- 
ber to  the  amount  of  nearly  50,000,OON[)  feet  was  shipped  during  the  year, 
about  one-third  of  which  went  to  foreign  countries.  The  shipments  of 
naval  stores  and  cotton  seed  were  also  large.  It  is  claimed  that  four- 
tifth^  of  the  early  vegetables  raised  in  Florida,  and  sent  to  northern 
markets,  pass  through  Fernandina. 

Femandina  is  connected  with  Brunswick  and  Savannah  through  the 
inland  water  route,  by  a  daily  line  of  steamers.  Steamers  also  run  regu- 
larly between  Fernandina  and  Charleston,  Nassau  and  New  York,  and 
it  is  said  that  a  transatlantic  steam  line  has  been  organized. 

This  port  is  well  situated  for  the  lumber  business.  Many  saw-mills 
exist  on  the  Saint  Mary's  Eiver.  Persons  able  to  form  a  good  judgment 
in  such  matters,  assert  that  the  best  yellow  pine  timber  land  of  the 
Southern  States  is  found  in  the  central  portion  of  the  peninsula  of  Florida, 
extending  south  to  Hernando  County,  and  north  into  Southern  Georgia. 

The  Atlantic,  Gulf  and  West  India  Transit  Railroad,  from  Feniandina 
to  Cedar  Keys,  155  miles  long,  traverses  this  timber  region  from  nortli- 
east  to  southwest. 

Several  large  saw-mills  have  been  constructed  on  this  line,  and  others 
are  building. 

The  Peninsular  Eailroad,  51  miles  long,  branching  off  from  the  Atlan- 
tic, Gulf  to  the  West  India  road  at  Waldo,  runs  southward  to  Ocala^ 
and  it  is  proposed  to  extend  itjto  Tampa  and  Charlotte  Harbor. 
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This  road  when  cbinpleted  will  pass  through  the  best  timber  land  in 
a  north  and  south  direction. 

Fi-om  Cedar  Keys  easy  access  is  had  by  water  to  the  pine  lands  of 
yorthem  and  Middle  Florida,  by  the  Suwannee,  Waeissa,  Saint  Mark's, 
Ocklockony  and  other  rivers,  all  of  which  are,  or  can  be  made,  tributary 
to  the  railroad  running  to  Fernandina. 

The  existing  connection  by  rail  with  Orange  Lake,  by  way  of  the  Pen- 
insular Railroad,  is  expected  to  open  up  a  fruit  trade  of  great  magnitude. 
On  the  shores  of  this  lake  are  believed  to  be  the  most  extensive  orange 
groves  of  the  world. 

Hon.  D.  L.  Yulee,  in  an  address  to  the  Fernandina  Board  of  Trade, 
last  year,  stated  the  number  of  orange  trees  there  growing,  and  actually 
counted,  either  bearing,  or  soon  coming  into  bearing,  to  be  over  half  a 
million,  with  a  capacity  to  yield  about  5(X>.000,000  of  oranges  a  year, 
equal  to  3,00(),0(K)  crates,  most,  if  not  all  or  which,  would  go  by  rail  to 
Fernandina. 

This  work  is  located  in  two  collection  ilistrictH,  the  north  jetty  beinj?  in  the  collec- 
tion district  of  Saint  Mary's,  Ga.,  and  the  Month  jetty  in  that  of  Fernandina,  Fla.  Fer- 
nandina is  the  nearest  i)ort  of  entry. 

Import  dnties  collected  in  IHsQ 1^,808  00 

Estimate  cost  of  the  works 2,071,023  00 

The  following  appropriations  have  been  made: 

Bv  act  of  Congress  approved  June  14,  IK-^O S:i0,000  00 

By  act  of  Congress  approved  March  A,  IH^^I 100,  000  00 

Total 1:JO,000  00 

The  following  papers  accompany  this  report: 

Report  of  First  Lieut.  W.  L.  Fisk,  Corps  of  Engineers. 

Talile  of  comniorcial  statistics  furnished  by  the  collector  at  Fernandina. 

Money  statement 

Jnly  1,1880,  amount  available '. 1530,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 loO,  000  00 

$130,000  00 

Jalv  1, 1681,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,1880 1,077  02 

July  1,1881, amount  available 128,922  98 

Amount  (estimated)  required  for  completion  of  existing  project 1, 941, 023  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

\m\ '. 500,000  00 


AUiracl  of  proposals  for  constructing  jetties  at  the  entrance  to  Cumberland  Sound,  Florida 

and  (ieorgia,  opened  August  31,  1880. 


No, 


Names  of  bidders. 


Per  linear  foot  of  mattress  64 
feet  wide,  overlaid  with  rip- 
rap stone  1  foot  thick. 


1  Aaron  8.  Lara,  of  Staanton,  Va. ;  Roderick  G.  Ross,  of 
!   Wilmineton,  N.  C. ;  and  Frank  P.  Murphy,  of  Wash 

I   ingUm,  D.  C. 

2  John  F.  Gayiior,  of  Fayett«ville,  N.  Y 

3  John  Brady,  of  Brookl3rn,  N.  Y 


First 
design. 


$12  34 


16  40 
14  35 


Second 
design. 


$12  40 


16  40 
14  35 


Third 
design. 


c  A  ^ 
•  o  ^ 

2S  ® 

PC^       is 


Per  cu.  yd. 
$11  69  '  $3  34 


16  40 
14  35  , 


4  50 
3  50 
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Abstract  of  contract  for  constructing  jetties  at  entrance  to  Cumberland  Sounds  Florida  and 

Georgia. 


Contractors. 


Lara,  Koss  &,  Co... 


Keaideni-e. 


Date  of  con- 
tract. 


Nature  of  work. 


Staunton,  Va 


To  be  com- 
plete. 


Sept.  4, 1880.  [  Construct  in<r  jet  ties  at  entrance     June  30,  1881 
1      to  Cumberland  Sound,  under  , 

second  desi^,  and  furnishing 
j      riprap  stone,  at  prices  stated. 


Abstract  of  proposals  for  continuing  oonstniclion  of  jetties  at  entrance  to  Cumberland  Sound, 

Florida  and  Georgia,  opened  May  10,  1881. 


No. 


2 
3 


Names  of  bidders. 


John  Brady,  Brooklyn,  N.  Y. 


John  F.  Gaynor,  Fayette^ille,  N.  Y. 
Albert  Blaif>dell,  Jacksonville,  Fla  . 


OS 


Q  5  d 

X  O  " 

P.  ="2   . 


Per  »q.  yd.    Per  eb.  yd. 


$0  68 

90 
98 


Bemarks. 


$3  50  ]  Proposal  rejected  by  anthor- 

i  itv  of  the  Chief  of  Engineers. 
4  M 

3  75  Contract  to  be  awarde<l. 


REPORT  OF   LIEUTENANT  W.    L.    FISK,    CORPS  OF   ENGINEERS. 


United  States  Engineer  Office, 
Jacksonvillej  Fla.,  July  1,  1881. 

Sir  :  I  have  to  submit  the  following  report  upon  the  work  for  the  improvement  of 
the  entrance  to  Cumberland  Sound,  Georgia  and  Florida,  for  the  year  ending  June  ;tt), 
1881. 

All  work  done  has  been  on  the  north  jetty,  springing  from  the  east  side  of  Cumber- 
land Island,  Georgia,  at  a  point  about  2,000  feet  from  its  southern  extremity. 

The  mattresses  used  in  this  work  are  like  those  used  at  the  mouth  of  the  Saint 
John^s  River,  except  that  instead  of  the  layer  of  brush  the  spaces  between  the  bind- 
ers are  filled  with  slabs. 

The  first  mat  was  set  on  range  1,  on  the  8th  of  June,  is  50  feet  long  by  35  feet  wide, 
and  was  floated  in  shore  and  sunk  on  the  top  of  a  high  tide. 

Work  was  then  begun  at  high-water  mark,  and  carried  outward  as  described  for 
similar  work  on  Saint  John's  Bar. 

This  part  of  the  jetty  is  25  feet  wide.  One  mat,  30  feet  long,  is  to  connect  it  with 
the  35-TOot  mat  first  sunk,  outside  of  which  the  mat«  are  floated  into  position.  Two 
hundred  and  seventy-six  feet  of  mats  have  been  laid  and  completed  to  and  including 
June  30,  1881. 

The  north  jetty  is  in  the  collection  district  of  Saint  Mary's,  and  the  south  jetty  in 
that  of  Fernandina;  Saint  Mary's,  Ga.,  and  Femandina,  Fla.,  being  the  respective 
ports  of  entry,  and  the  latter  nearest  the  work. 
Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A. 


W.  L.  FiSK, 
First  Lieutenant  of  Engineers. 


1126      REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

was  expended  during  the  fiscal  year  ending  June  30,  1870,  in  dredging^ 
at  various  shoals  between  Nassau  Sound  and  Saint  John's  Kiver.  It 
resulted  in  a  cut  being  made  4  feet  deep  and  40  feet  wide,  at  mean  \ov- 
water,  giving  a  flood-tide  channel  of  1)  feet  depth  over  the  worst  shoals. 

The  next  appropriation  was  made  in  1879,  amounting  to  $7,000. 

Dredging  was  done  at  the  confluence  of  Sister's  Creek  with  Saiat 
John's  Eiver,  at  Cow  Bank,  Ocmulgee  Point,  Deep-water  Point,  and 
Ounnison's  Cut.  There  was  thereby  secured  over  these  shoals  a  low- 
water  depth  of  not  less  than  5  feet,  with  widths  varying  from  25  to  GO 
feet. 

WORK  DONE  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1881. 

It  was  the  intention  to  expend  the  last  appropriation  of  $7,000  in  en- 
larging the  existing  channel  by  dredging  at  those  points  on  the  shoals 
Avhere  increased  channel-way  was  most  needed. 

Proposals  were  accordingly  invited  October  2(i,  1880,  but  no  formal 
bid  was  obtained. 

An  offer  was  made  by  J.  A.  Cloud,  of  Jacksonville,  Fla.,  to  do  tbe 
work,  as  it  run,  at  30  cents  per  cubic  yard.  He  subsequently  reduced 
the  price  to  26  cents  per  cubic  yard  of  material  deposited  on  the  banks, 
and  an  agreement  was  made  with  him  upon  this  basis. 

Dredging  began  on  October  11  and  was  suspended  on  December  1  fol- 
lowing. 

The  work  was  confined  to  Gunnison's  Cut,  where  a  low-water  channel 
of  5  feet  depth  had  been  cut  during  the  preceding  year,  but  where,  on 
examination  made  in  the  beginning  of  October,  1880,  less  than  2  feet 
was  found.  This  shoaling  commenced  at  the  northern  end  of  Gunnison's 
Cut,  and  extended  quite  uniformly  through  it  for  a  length  of  about  2,300 
feet. 

When  work  stopped,  a  single  cut  of  the  dredge  to  a  low- water  depth 
of  5  feet  had  been  canied  a  distance  of  2,057  feet,  along  the  east  side  of 
Gunnison's  Cut.  A  total  of  8,684}  cubic  yards  had  been  taken  out  and 
deposited  from  the  bucket  above  high -water  mark. 

The  work  has  not  since  been  resumed,  for  the  reasons  that  there 
seemed  to  be  not  only  no  urgent  need  for  its  continuance,  but  no  pros- 
pect of  securing  any  permanent  benefit  from  the  expenditure  of  small 
appropriations. 

The  recently  shortened  railroad  lines  from  Fernandina  to  Jackson- 
ville, and  Fernandina  to  Savannah,  will  undoubtedly  lessen  the  value  of 
this  inland  water  route.  After  the  bar  at  the  mouth  of  Saint  John's 
liiver,  and  that  river  itself  as  far  as  Jacksonville,  have  been  improved, 
passengers  and  freight  between  Jacksonville,  Fernandina,  and  Savan- 
nah will  have  a  choice  between  transit  by  rail,  on  a  moderately  quick 
schedule,  and  transit  by  sea  and  river  by  coasting  steamers. 

Still  the  inside  passage  between  Savannah  and  Jaeksonville,  which 
actually  continues  for  into  the  interior  of  Florida,  by  means  of  the  Saint 
John's  Kiver,  may  be  considered  as  a  valuable  water-route  for  many 
purposes. 

Its  importance  in  the  case  of  the  United  States  becoming  involved  in 
war  with  a  maritime  power,  has  been  repeatedly  pointe<l  out  in  former 
reports.  Its  improvement,  when  undertaken,  should  be  on  a  liberal 
scale. 

This  iulnud  route  is  partly  in  the  collection  district  of  Fernandina  and  partly  in  that 
of  Saint  John's,  of  which  Fernandina  and  Jacksonville  are  the  respective  porta  of 
entry. 

The  report  of  Lieut.  W.  L.  Fisk,  Corps  of  Engineers,  is  appended. 
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in  dredgiag,  foF  the  temporary  improvement  of  tbe  channel,  since  the 
close  of  the  civil  war. 

For  making  the  preliminary  survey,  and  preparing  the  project,  thesam 
of  $2,523.74  was  expended. 

OPERATIONS  DrRING  THE  FISCAL  YEAR  CLOSING  JUNE  30,  1S81. 

On  August  3, 18S0,  j^roposals  were  invited  for  beginning  the  work  of 
constructing  the  jetties  at  the  mouth  of  the  river,  by  laying  a  founda- 
tion apron  built  principally  of  logs  and  stone,  or  of  logs,  brush,  and  stoue^ 
at  the  option  of  the  bidder,  who  might  select  either  one  of  the  tbree 
designs  described  in  the  specifications.  The  designs  were  the  same  as 
those  given  in  the  specifications  for  work  on  the  Charleston  jetties,  dated 
August  19,  1880,  and  the  necessary  explanation  in  regard  to  them  is 
found  in  my  annual  report  on  the  improvement  of  the  harbor  of  Charles- 
ton for  the  year  endinfj  June  30,  1881. 

The  proposals  were  to  be  based  on  a  compact  mattress  of  54  feet  widtli 
and  19  inches  thick,  covered  with  stone  to  a  dei)th  of  1  foot,  andupou 
furnishing  and  placing  on  the  work  such  additional  stone,  not  e^xeeediog 
5,000  cubic  yards,  as  might  be  required. 

The  lowest  bid  was  made  by  3Iessrs.  A.  L.  Lara,  of  Staunton.  Va., 
li.  G.  Ross,  of  Wilmington,  ^.  C,  and  F.  P.  Murphy,  of  Washington, 
D.  C,  and  the  contract  was  awarded  to  them  on  September  4,  1880, 
uiuler  the  firm  name  of  Lara,  Ross  &  Company. 

It  was  decided  to  commence  the  south  jetty  first,  and  to  lay  its  apron 
for  a  moderate  length  before  starting  the  north  jetty. 

The  position  selected  is  shown  on  the  chart  accompan>ing  this  report. 

The  apron  has  thus  far  been  built  upon  dredg(*s.  The  shore  range 
begins  at  high-water  line  and  extends  about  871  feet  in  a  direction  north 
4fP  45'  east,  reaching  a  short  distance  beyond  the  low- water  mark. 

About  800  feet  from  tlie  starting  point  on  shore  the  main  line  begins, 
forming  an  angle  of  28o  09'  with  a  shore  range,  thus  leaving  about  70 
feet  in  length  of  the  shore  range  projecting  as  a  spur  beyond  the  shoulder 
angle.  This  second  range  bears  north  74^  54'  east.  By  this  disposition 
of  the  main  line  the  shallow  waters  of  Pelican  Shoab are  avoidtd,  and  ^ 
left  south  of  the  jetty. 

The  contractors  were  delayed  in  beginning  work"  by  the  difliculty  of 
hauling  timber  from  the  woods,  which  were  Hooded  \)y  the  heavy  rains 
in  October  and  November. 

The  first  matti*esses  were  laid  in  the  latter  part  of  December.  Until 
February  the  progress  was  slow,  owing,  in  a  great  measure,  to  unfavor- 
able weather,  but  since  then  the  work  has  gone  on  more  rapidly.  On 
June  30,  1881,  the  total  length  of  ai)ron  laid  was  2,780  feet,  of  which 
about  1,912  feet  were  on  the  main  line  of  jetty. 

On  the  shore  range  the  width  of  mats  varied  from  20  to  3G  feet,  tbe 
thickness  from  IG  to  20  inches,  and  the  thickness  of  mattress  and  stone 
from  2J  to  3  feet. 

On  the  main  line  the  width  of  the  mats  ranged  from  38  to  87  feet,  the 
thickness  from  19  to  21  inches,  and  the  thickness  of  mattress  and  stone 
from  2  feet  10  inches  to  3  feet. 

The  stone  tlius  used  amounted  to  6,029  cubic  yards.  Xo  stone  was 
received  V>y  the  cubic  yard. 

At  the  close  of  the  fiscal  year  the  outer  end  of  the  apron  rested  in 
water  about  20  feet  deep  at  low-tide.  The  greatest  depth  met  with  in 
crossing  the  south  channel  was  22.8  feet,  at  a  distance  of  about  550  feet 
from  the  point  of  junction  with  the  shore  range. 

Ko  work  was  done  on  the  north  jetty  during  the  last  fiscal  year. 
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THE   CONDITION   OF  THE   WORK.. 

As  far  as  could  be  observed  the  work  is  in  perfectly  good  condition. 
Soandings  made  a  few  weeks  ago  over  the  apron  of  the  main  line  i)roved 
that  DO  stone  was  exposed,  the  depth  of  water  along  the  crest  of  the 
work  having  diminished  at  several  points  as  much  as  1  foot  since  the 
work  was  put  down.  This  shows  that  an  accumulation  of  sand  has 
taken  place,  completely  covering  up  mattresses  and  stone.  The  local 
Higineer  in  charge  is  even  inclined  to  think- that  some  building  up  of 
sand  occurs  in  advance  of  the  work,  as  this  peculiar  action  was  noticed 
at  tlie  lower  end  of  the  shore  range  of  the  apron,  where  a  single  tide 
sometiDies  caused  a  piling  up  of  sand  about  1  loot  high. 

U  this  accumulation  of  sand  on  top  of  the  work  continues  it  will  be 
of  material  assistance  to  protecit  the  logs  and  brush  of  the  mats  from 
the  teredo  and  to  some  extent  lessen  the  cost  of  construction. 

EFFECTS  OF  THE  WORK  AND  CHANGES  GENERALLY. 

Tie  work  has  not  yet  attained  that  stage  when  an}'  changes  that  have 
occurred  on  the  bar  may  be  unmistakably  ascribed  to  its  influence. 
Lientenant  Fisk,  in  immediate  charge  of  the  work,  thinks  that  the  only 
noticeable  effect  of  the  jetty  so  far  is  that  it  seems  to  have  checked  the 
advance  of  the  shoal  on  the  north  side  of  the  north  channel,  and  to  be 
p'radaally  washing  off  the  point  of  it. 

The  north  channel,  which  had  gradually  worked  to  the  southward  and 
•shoaled  up  since  the  survey  of  1878,  is  again  moving  toward  the  position 
if  occupied  in  1853  and  in  1878,  and  the  buoys  which  had  b(»en  removed 
were  replaced  a  short  time  ago.    Its  present  location  is  shown,  approxi- 
mately, on  the  chart  accompanying  this  report. 

The  south  channel  is  still  almost  exclusively  used  by  vessels,  because 
It  is  shorter  than  the  north  channel.  There  is  little  difference  in  depth 
of  water  between  the  two.  There  is  no  danger  as  yet  of  the  work  inter- 
fering with  the  navigation  of  this  channel.  No  vessels  come  here  that 
draw  over  12J  feet  of  water,  and  they  always  cross  the  jetty  at  or  near 
the  high-water  stage,  when  they  find  a  depth  of  over  22  feet  over  the 
work.  The  jetty  may  receive  fully  (i  feet  additional  height  without 
obstructing  navigation. 

The  north  shoal  has  gradually  shifted  its  position  since  1878.  The 
outline  of  the  present  shoal  seen  on  the  chart  shows  that  i)ortion  of  it 
which  is  covered  with  water  at  half  tide. 

Pehcau  Bank  has  moved  to  the  southward,  and  is  now  about  1,000  feet 
sonth  of  the  jiosition  it  occupied  in  1878.  A  portion  of  the  shoal  remains 
dry  at  high-water. 

Immediately  adjoining  the  south  jetty  the  low-water  line  has  some- 
what advanced  since  work  was  begun,  while  the  high-water  line  has 
remained  about  stationary. 

On  that  portion  of  the  east  shore  of  Fort  George  Island  where  the 
north  jetty  will  begin,  the  general  surface  of  the  land  in  rear  of  the 
ordinary  high-water  line  has  become  somewhat  lower  for  a  distance  of 
several  hundred  feet,  and  a  considerable  portion  of  that  distance  is  usu- 
ally overflowed  at  high -water  of  spring-tides.  This  will  perhaps  require 
the  shore-end  of  the  jetty  to  be  started  further  inland  than  was  orig- 
inally thought  to  be  necessary. 
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30,  1882. 

DuriD^  the  fiscal  year  just  commenced  it  is  proposed  to  extend  tlie 
south  jetty  seaward,  to  raise  it  higher  where  it  crosses  deep-water,  and 
to  begin  th^  north  jetty,  the  work  on  both  jetties  to  consist  mainly  as 
heretofore  in  mattresses  overlaid  with  riprap  stone. 

The  sum  of  $100,000  having  been  appropriated  by  act  approved  March 
3, 1881,  proposals  were  invited  on  April  10, 1881,  for  exi)ending  this  sum 
by  laying  upon  the  bottom,  or  upon  work  already  laid,  one  or  more 
courses  composed  of  a  mattress  overlaid  with  stone.  Two  designs  were 
described  in  detail  in  the  specifications,  either  one  of  which  might  be 
used  at  the  option  of  the  contractor.  These  designs  were  precisely  the 
same  as  those  described  in  the  specifications  of  the  same  date  for  work 
on  the  Charleston  jetties,  which  have  been  referred  to  in  my  report  of 
operations  at  that  place  for  the  past  fiscal  year. 

Bids  were  opened  on  May  10, 1881,  and  one  made  by  Mr.  John  Brady 
was  the  lowest.  But,  in  view  of  his  failure  to  comply  with  the  require- 
ments of  a  small  contract  made  with  him  January  30,  1880,  for  some 
crib  work  in  Brunswick  Harbor,  Georgia,  his  bid  was  rejected,  and  the 
contract  wa«  awarded  to  Mr.  J.  H.  Durkee,  of  Jacksonville,  Fla.,  the 
next  lowest  bidder.  Under  the  terms  of  this  contract,  made  June  10, 
Mr.  Durkee  will  furnish  and  put  in  y)lace  mattresses  at  the  price  of  60 
cents  per  square  yard,  and  stone  at  $4  per  cubic  yard  of  2,700  pounds. 
It  is  expected  that  he  will  soon  begin  work. 

During  the  present  fiscal  year  work  will  therefin^e  be  carried  on  under 
two  contracts,  viz,  the  one  last  named  and  that  previously  made  with 
Lara,  Boss  &  Co, 

Jacksonville  is  the  sea-port  of  Saint  John's  River,  and  is  situated  about 
24  miles  from  its  mouth.  The  anchorage  in  front  of  the  city  is  deep  and 
capacious. 

During  the  last  year  383  vessels  of  165,731  total  tonnage  arrived,  and 
418  vessels  of  170,975  tonnage  cleared  at  this  port. 

By  far  the  larger  portion  of  this  maritime  business  consi^ed  of 
coastwise  trade,  the  foreign  commerce  being  insignificant. 

The  great  obstacle  to  the  development  of  the  commerce  of  this  port 
is,  and  always  has  been,  the  shallow  and  dangerous  navigation  which 
characterizes  this  bar.  Vessels  are  often  detained  man^  days,  and  even 
weeks,  inside,  waiting  for  favorable  tides.  From  a  statement  reC/Civeil, 
and  believed  to  be  trustworthy,  it  appears  that  409  vessels  of  174,214 
aggregate  tonnage,  which  left  the  i)ort  during  the  year  ending  April  30, 
1881,  suffered  an  aggregate  detention  of  1,914  days,  inflicting  a  very 
serious  loss  on  both  vesu^-owners  and  shippers. 

There  are  other  losses  due  to  the  bad  condition  of  the  Saint  John's 
Bar.  The  insurance  rates  on  vc^ssels  and  cargoes  from  Jacksonville  are 
more  than  1  per  cent,  higher  than  from  Fernandina,  Brunswick,  and 
Savannah,  and  the  insurance  companies  admit  that  this  is  due  solely  to 
the  extra  risk  imposed  by  the  bar.  It  is  asserted  that  on  account  of 
this  higher  premium  the  Jackson\ille  shippers  had  to  pay  last  year 
^253,735  more  than  those  of  Fernandina  and  Savannah.  The  shippers 
for  that  reason  sometimes  insure  their  own  cargoes,  and  it  is  stated 
that  the  insurance  companies  rather  prefer  not  to  take  these  risks,  re- 
garding them  as  extra-hazardous.  An  underwriter  at  JacksouAille 
approximately  estimates  the  losses  on  cargoes  wrecked,  disabled,  or  dam- 
aged during  the  years  from  1865  to  1880,  between  Fernandina  and  Cape 
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Canaveral,  at  ft3,000,0(X),  and  it  is  his  opinion  that  about  one-half  of 
that  amount  might  have  been  saved  if  there  had  beeu  a  deep  ship-channel 
at  the  entrance  into  Saint  John's  River. 

For  the  same  reason  the  freight  rates  from  Jacksonville  are  higher 
than  from  other  more  favored  ports.  A  considerable  lumber  business 
is  transacted  at  Jackson\ille,  60,000,000  feet  having  been  shipped  during 
the  last  calendar  year. 

The  freight  is  $1  i>er  thousand  higher  than  from  either  Fernandina 
or  Brunswick.  It  is  estimated  that  100,000,000  feet  will  be  shij^ped 
during  the  year  1881,  and  there  is  no  doubt  that  the  lumber  trade  would 
rapidly  increase  in  magnitude  if  safe  and  deep  navigation  existed  on 
Saint  John^s  Bar. 

An  active  and  growing  business  is  now  done  in  early  vegetables  and 
fruits,  esjvecially  oranges.  This  fruit  is  coming  into  demand  even  in 
foreigTi  countries,  and  as  its  cultivation  promises  good  and  certain  re- 
muneration, large  numbers  of  citizens  from  other  parts  of  the  country 
are  seeking  homes  and  investing  in  orange  groves  on  the  Saint  John's 
Kiver  and  the  adjacent  country  tributary  to  it. 

There  can  be  no  doubt  that  cotton  which  is  now  taken  to  more  distant 
ports  would  come  to  Jacksonville  for  export  if  vessels  of  deep  draught 
could  cross  the  bar  and  proceed  to  the  city  wharves. 

Jackson>ille  is  connected  with  Cedar  Keys,  on  the  Gulf  of  Mexico, 
by  the  Atlantic,  Gulf  and  West  India  Transit  Railroad.  Another  line, 
the  Jacksonville,  Pensacola  and  Mobile  Railroad,  runs  in  a  westerly  di- 
rection and  will  eventually  connect  Jacksonville  with  New  Orleans,  but 
at  present  it  extends  only  as  far  as  Chattahoochee,  Gadsden  County, 
Florida,  a  distance  of  209  miles,  with  a  branch  from  Tallahassee  to  the 
l)ort  of  Saint  Mark's,  on  the  Gulf,  and  another  from  Live  Oak  to  Dupont, 
Gra.,  connecting  with  the  Savannah,  Florida,  and  Western  Railroad.  It 
is  expected  that  early  next  year  the  main  line  will  have  been  completed 
to  Pensacola  and  Mobile.  Jacksonville  will  then  be  in  direct  communi- 
cation by  rail  with  New  Orleans  and  the  Mississippi  N^alley. 

According  to  the  census  of  1880  the  population  of  Florida  is  now 
267,351,  h  gain  of  fully  42  per  cent,  since  1870.  Present  appearances 
indicate  that  the  increase  will  continue.  It  is  probable  that  the  valley 
of  the  Saint  John's  River,  embracing  an  area  of  about  8,000  square  miles, 
will  especially  grow  in  population  and  in  acreage  of  cultivated  land, 
since  the  river  affords  ready  means  of  sending  the  surplus  products  to 
market,  and  for  receiving  various  commodities  in  return. 

This  improvement  is  located  in  the  collection  district  of  Saint  John'}* ;  Jacksonville 
lithe  nearest  port  oC entry. 
Import  duties  collected  in  IHHO,  $98.91. 

Since  the  adoption  of  the  present  project  of  improvement  the  follow- 
ing approjiriations  have  been  made : 

By  act  approved  June  14,  IH'^0 $125,  (KX) 

By  att  approved  March  3,  ISSl 100,000 

Total 225,000 

The  eHtiwated  cost  of  tbe  improvement  is  ^1,30(),409. 

There  has  been  expended  up  to  June  30,  HHl,  including  outstanding  liabilities,  the 
8um  of  $42,296.92. 

There  had  l>eeu  no  expenditures  under  this  project  previous  to  the  beginning  of  the 
fiscal  year. 

The  following  drawings  and  papers  accompany  this  report: 

Chart  of  entrance,  showing  progress  of  work  and  recent  changes  of  the  bar. 
Keport  of  Lieut.  W.  L.  Fisk,  Corps  of  Engineera. 
Table  of  commercial  statistics. 
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Money  statement 

July  1,  18H0,  amount  available $125, 0(K)  00 

Amount  appropriated  by  act  approved  March  3,  1881 100, 000  (K) 

— ^ '■ 1225,  00(»  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  Jul  V  1,  l8c;0 28,521  42 

July  1,  1881,  outstanding  liabilities 13,775  50 

42, 296  92 

July  1,  1881,  amount  available 182,703  08 

Amount  (estimated)  required  for  completion  of  existing  pro»iect 1, 201 ,  409  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3(»,  1883.       500,  000  00 


Abstract  of  proposals  for  construct  in  g  jettks  at  the  month  of  Saint  John's  Hirer,  Florida, 

opened  August  31,  1880.  ' 


No. 


Names  of  bidders. 


Per  linear  foot  of  mattress  54 
feet  wide  overlaid  with  rip- 
rap stone  1  foot  thick. 


First         Second    \     Third 
design.    |    design.    !    design. 


c  *  •- 

X.    X    >i 

22  * 


c  c  *- 


1  ;  Frederick  H.  Cobb,  Washington.  D.  C.  ' !  5    ^}g  55 


2  I  Aaron  S.  Lara,  Staunton,  Va. ;  Ro«i'k  G.  Ross,  Wil- 
i  mington,  N.  C. ;  and  F.  P.  Murphy,  Washington, 
I      B.C. 

3  I  John  Bra<ly,  Brooklyn,  N.  Y 

4  John  F.  Gaynor,  Favetteville,  N.  Y 

5  I  Jos.  H.  Duikee,  JacKsouville,  Fla 


12  :}4 


14  ri.'i 
16  40 
27  00 


$19  45 
18  55 
12  49 


14  .^') 
16  40 
27  00 


Per  cu.  yd. 

$19  45  $4  85 

•  18  55  3  85 

11  59  3  34 


14  35 
16  40 
27  00 


3  .50 

4  50 
4  00 


*  Highest  price  for  gneiss  or  granite ;  lowest  for  calcareous  stone.    Bid  and  bidder's  bond  informal. 
Abstract  of  contract  for  constructing  jetties  at  the  mouth  of  Saint  John's  River,  Florida. 


Contractors. 


Lara,  Boss  &  Co  . . 


Residence. 


Staunton,  Va 


Date  of  con- 
tract. 


September 
4, 1880. 


Nature  of  work. 


To  be  com- 
pleted. 


Constructing  jetties  at  mouth  of    June  30, 18M 
Saint  John's  River.   Florida,  ' 
under  second  design,  and  fur- 
nishing   riprap   stone  at  the  | 
prices  stated.  1 


Abstract  of  proposals  for  continuing  construction  of  jetties  at  the  mouth  of  Saint  John's 

Jiivtr,  Florida,  opened  May  10,  1881. 


No. 


Names  of  bidders. 


a  S.2 
a,     V 

u  o       £ 

C^.  ©  « 
ci  •*-  >» 


Remarks. 


1     John  Brady,  Brooklyn.  N.  Y 


Per  gq.  yd.  Per  cnb.  yd. 

C  Proposal    rejei'ted    bv    au- 
$0  68  1  $3  50    <     thoritv    of   the  Chief   of 


2  Jos.  H.  Durkee.  Jacksonville,  Fla 

3  A.    S.    Lara,  Staunton,   Ya.,  and   John 

Kirby,  New  York  City. 


60 
97 


(     Engineers. 
4  00     Contract  awanled. 
3  74 


^O       5.0    ?.» 


1.0 


2.0 
3.0 


^& 


a5 


2.0 


5.0 


^O  3.0 


e.o 


5.0 


&.0 


5.0 


i:».o 


3.0 


2.0 


6.0 


3.0 


».» 


^.O 


lO  LO 


».5 


3.0 
2.0 


vo 


S.0 


<•.: 


3.< 


1  n 


I 


1  *v>.      --^-^^ 


l.O 


APPENDIX    J.  1133 

Abstract  of  contract  for  continuing  construction  of  jetties  at  mouth  of  Saint  John's  River ^ 

Florida. 


Contractor.  i         Residence.         I  ^^ItT//**"  Xature  of  work. 

I  tract. 


Joseph  H.  Durkee ,  Jacksonville,  Fla.  June  10,1881    Constructing      jetties      at 

,  I  mouth    ot     Saint   John  8 

River,  Flori^Ja.. 


To  be  com- 
pleted. 


June  30, 1882 


report  of  lieutknaxt  w.  l.  f18k,  corps  of  engineers. 

United  States  Engineer  Office, 

Jacksonville^  Fla.,  July  1,  1881. 

s>ir:  I  have  the  honor  to  submit  the  followinjj  report  of  the  progress  of  the  work  for 
the  improvement  of  the  bar  at  the  mouth  of  Saint  John's  River,  Florida,  during  the 
year  1880-81 : 

The  contractors  reached  Pilot  Town  with  their  tug,  two  large  stone  lighters  and 
other  plant  on  October  29,  1880.  Since  that  time  they  have  added  three  smaller 
lighters  to  their  fleet,  and  another  small  one  with  a  capstan  will  soon  be  built  to  re- 
place the  two  yawl  boats  now  used  to  hold  the  mats  to  the  guide  mast  as  they  sink. 

All  work  done  has  been  on  the  south  jetty. 

A  great  deal  of  rain  during  October  and  November  flooded  the  woods,  making  it 
ver>'  difficult  to  get  logs,  so  that  the  first  mat  was  not  sunk  until  December  14.  It 
was  floated  as  far  in  shore  as  possible  at  high-tide  and  on  range  1.  From  this  mat  to 
high-water  mark  the  jetty  was  bnilt  by  floating  raft«  of  logs  at  high-tide  as  near  as 
possible  to  where  needed,  and  after  the  tide  had  fallen  the  mats  were  built  in  place, 
brushed  and  loaded  with  the  re<iuisite  amount  of  stone.  The  lighters  were  floated, 
ab»o  at  high-tide,  as  far  in  as  was  safe  and  the  stone  thrown  overboard ;  at  low-tide  it 
was  wheeled  on  barrows  to  the  mats.- 

The  shore  end  of  the  jetty  is  sunk  so  that  the  top  of  the  stone  is  at  the  level  of  high- 
water  mark.     This  portion  of  the  jetty  wa«  not  finished  until  March  11. 

On  range  1,  between  high  and  low  water  marks,  873.67  feet  of  apron  were  laid,  and 
on  range  '2,  1,912.11  feet  have  been  laid  to  and  including  Juoe  30,  or  a  total  length  of 
2,r85.78  feet. 

The  mats,  varying  in  width  from  20  to  87  feet,  are  40  feet  long,  and  are  of  the  same 
coDstnictiou  as  those  used  in  Charleston  Harbor,  which  are  described  on  page  737, 
Appendix  I  of  the  Report  of  the  Chief  of  Engineers  for  1879. 

Each  mat  has  two  strong  wooden  guide  rfiasts,  one  at  each  end,  and  both  on  the 
center  line  of  the  mat,  so  that  when  it  is  properly  set  both  are  on  the  established 
range ;  each  mast  is  fastened  to  the  outside  log  of  the  mat  at  the  bottom  and  held 
upright  hy  three  braces ;  strong  rope  beckets  are  attached  at  the  corners  of  the  mats 
for  towing,  &c. 

When  water  sufficiently  deep  to  float  the  tug,  lighters,  &c.,  was  reache<l,  the  follow- 
ing plan  of  setting  the  mats  was  adopted :  The  mat  and  2  lighters  of  stone  having  been 
towed  to  the  site  of  the  work,  usually  a  little  before  low-water  slack,  in  order  to  avoid 
the  strength  of  the  tide,  they  ar9  swung  into  the  positions  indicated  in  the  accompa- 
nying sketch,  and  as  each  lighter  is  provided  with  a  capstan,  the  combination  can 
easily  be  placed  exactly  where  it  is  desired. 

The  mat  is  placed  close  to  the  outside  mast  of  the  one  last  sunk  ;  enough  stone  is 
diatribnted  over  it  to  sink  it;  the  bridle  lines  are  then  slacked  away,  allowing  the 
mat  to  settle  slowly  to  the  bottom  ;  the  lines  to  the  anchored  yawl  boats  keeping  the 
mat  close  to  the  guide  mast  on  the  preceding  one,  as  it  goes  down. 

If  the  mat  get«  off  the  range,  or  too  far  £om  the  adjacent  one,  the  bridle  lines  are 
made  fast,  the  mat  remaining  suspended  until  brought  back  to  its  place  by  means  of 
the  capstans  and  proper  anchor  lines.     The  remainder  of  llie  stone  is  then  distributed. 

Considerable  delay  has  been  caused  at  various  times  by  lack  of  stone,  to  a  great 
extent  due  to  heavy  weather,  vessels  being  occasionally  obliged  ^  lie  outside  the  bar 
some  time  waiting  for  a  day  sufficiently  smooth  to  cross  safely. 

The  only  noticeable  effect  of  the  jetty  so  far  is  that  it  seems  to  have  checked  the 
advance  of  the  shoal  on  the  north  side  of  the  north  channel,  and  to  be  gradually 
washing  off  the  point  df  it. 

The  buoys  of  the  north  channel  remain  in  the  same  positions  they  occupied  on 
April  13,  previously  reported. 

Very  respectfully,  your  obedient  servant, 

W.  L.  FiSK, 
First  Lieutenant  of  Engineers. 

Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers,  Bvt.  Maj,  Gen,,  U,  8.  A. 
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a,  a,  d-c..  Anchor  Linen. 

b,  b,  <tc..  Bridle  Lines. 

c,  Cy  Capstans. 

d,  d,  Guide  Masts. 

e,  e.  Yawl  Boats. 
/,/,  Lints  from  Mat  to 

Boats. 
r,  Range  Line  of  Jetty. 


ST.  JOHN'S  RIVER   IMPROVEMENT 

SKETCH 

Accompeuiying'  Annual  Report 


OF 


LIEUT.  WALTER  L.  PISK, 
Dated  July  let,  1881. 


COMMERCIAL   STATISTICS. 


Arrivals  and  clearances  of  vessels  at  Jacksonville^  Fla.,  from  January  1,  1878,  to  December 

:U,  18.'!'0. 

%  VESSELS  AKRIVED. 


Coast  wi'ie. 


American  vcHsels 
from  foreign  ]>ort8. 


Forei|5n  vessels  from 
foreign  ports. 


Total. 


Tears. 


uJ5 


1878 235 

1879 335 

1880 353 


a 

9 


92,267  2,917 
170,  872  !  5, 172 
161,039  1  4,487 


u2 

s  o 
s  > 


19 

17 
21 


a 
a 
o 

H 


2,979 
3,008 
4,019 


118 
108 
136 


wm 

© 

c8 

• 

e^  * 

onn 

^ 

H 

O 

10 

6.'>3  i 

56 

?3 

12,948  i 

5r.8 

9 

673 

57 

5« 


G 

P 

c 


264  I  95,  899  I  3,  091 
375  I  186.  829  I  5,  838 
383  ;  165,  731   4, 680 


VESSELS  CLEARED. 


Years. 


Ci^astwise. 


1878 
1879 
1880 


u 


American  vessels  for 
foreign  ports. 


>^ 


5,838 
5,077 
4,346 


ee 

p 
a 


b 

o 


Foreign  vessels  for 
foreign  ports. 


&  it 


H 

IM 
U 

5r. 

34 

6,076 

214 

10 

34 

5,839 

211 

21 

45 

13,  526 

428 

10 

P 


4 


678 

12,908 

716 


9 


61 

559 

72 


SI 
5« 


289 
390 
418 


Total. 


P 
§ 


101,486  I  6,113 
188,696  i  5,847 
172,975  1  4,846 
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Commercial  statiatics — Continued. 


Years. 


1«78 


Value  of 
exjwrts. 

Value    of 
imports. 

$74, 035  47 
92,890  84 
94,  080  00 

$1, 363  27 
15, 319  26 

888  40 

Duties 
collected. 


$181  52 

771  21 

98  91 


Edwin  Hk.gixh, 
Deputy  Collector. 


J    14. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

By  act  approved  June  14,  1880,  the  sum  of  $5,000  was  appropriated 
•'for  improving  Volusia  Bar,  Florida." 

The  act  also  authorized  the  Secretary  of  War  ''to  make  such  special^ 
contract  for  the  prosecution  of  the  work  as  may,  in  his  judgment,  best 
promote  tiie  interests  of  the  government." 

This  was  the  ftrst  appropriation  made  for  the  work.  A  second  appro- 
priation of  $5,500  was  made  by  ace  approved  March  3, 1881. 

Volasia  Bar  is  located  at  the  south  end  of  Lake  George,  about  162 

nuteirom  the  mouth  of  the  Saint  John's  River,  at  a  point  where  the 

whereof  the  river  discharge  into  the  lake.    A  project  for  permanently 

iffiproving  this  bar  by  means  of  two  jetties,  with  a  view  of  establishing 

a  eJiaunel  depth  of  6  feet,  was  submitted  with  my  report  of  July  16, 1870. 

Heretofore  the  low-river  depth  on  the  bar  has  occasionally  not  exceeded 

i  to  4i  feet. 

The  cost  of  the  project  was  estimated  at  $15,000. 

WORK  DONE  DURINO  THE  FISCAL   YEAR  ENDING  JUNE  30,   1881. 

I*ropo8als  were  invited  August  3,  1880,  for  expending  the  first  appro- 
priation in  creating  and  maintaining  a  channel  6  feet  deep  and  30  feet 
wide. 

• 

^0  formal  specifications  accompanied  this  call,  but  each  bidder  was 
expected  to  specify  the  method  which  he  would  follow,  and  if  the  method 
^  new  or  peculiar,  to  give  such  a  general  description  of  it  that  the  prin- 
ciples involved  therein  and  their  mode  of  ai)plication  might  be  readily 
DDderstood. 

This  unusual  method  of  inviting  jjroposals  was  followed  in  order  that 
under  the  jjeculiar  phraseology  used  in  the  act  making  the  first  appro- 
priation the  Secretary  of  War  might  adopt  certain  patented  devices  for 
deepening  river  channels  if  it  should  be  deemed  best  to  do  so. 

^0  response  was  made  to  this  call. 

The  work  was  again  advertised  Septem  her  1 3, 1880.  The  specifications 
stated  that  intending  bidders  might  adopt  a  method  of  their  own,  as 
binder  the  previous  call,  but  that  if  no  bids  advantageous  to  the  United 
States  were  received  the  improvement  would  be  made  by  means  of  one 
or  two  jetties. 

The  specifications  contained  a  description  of  a  jetty  composed  of  a  pole 
and  brush  mattress  overlaid  with  riprap  stone. 

Only  one  formal  proposal  was  made  under  the  second  call,  viz,  by 
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Messrs.  Anderson  &  Blaisdell,  of  Boston,  Mass.,  who  proposed  to  follow 
the  official  plan.  Owing  to  a  misapprehension  on  their  i)art,  their  bid 
was  much  too  high.  An  informal  bid  was  received  from  Mr.  J.  A.  Cloud, 
of  Jacksonville,  Fla. 

By  authority  of  the  Chief  of  Engineers  these  two  parties  were  invited 
to  offer  new  i)roposals  until  October  16,  1S80. 

Messrs.  Anderson  &  Blaisdell  alone  responded  to  the  call,  offering  to 
do  the  work  at  the  rate  of  $2.95  per  linear  foot  of  jetty  12  feet  wide. 
The  contract  was  awarded  to  them  on  October  21,  1880. 

It  wa«  decided  to  begin  with  the  west  jetty.  Work  was  commenced 
December  18,  1880,  and  finished  April  12,  1881,  exhausting  the  first  ap- 
propriation. One  thousand  nine  hundred  and  fifty  linear  feet  of  jetty 
were  laid,  extending  from  the  shore  to  about  3.J  feet  depth  of  water  on 
the  bar.  For  a  length  of  988  feet  from  shore  the  width  of  the  mats  is  0 
feet,  widening  to  9  feet  in^a  length  of  32  feet,  while  the  outer  portion, 
930  feet  long,  was  made  12  feet  wide. 

All  the  mats  are  covered  with  stone  averaging  about  50  pounds  per 
square  foot  of  surface. 

The  height  of  the  jetty  along  the  crest  varies  from  2  to  2i  feet.  Seven 
piles  were  driven  as  fenders  to  keep  boats  from  running  against  the 
work. 

OPERATIONS  CONTEMPLATED  FOR   THE   PRESENT  FISCAL   YEAR. 

• 

It  is  proposed  to  expend  the  sum  of  $5,500,  a])propriated  by  act  ap- 
proved March  3, 1881,  in  extending  the  west  jetty  across  the  bar  to  the 
^-foot  curve,  and  in  beginning  the  east  jetty.  Some  dredging  on  the  bar 
may  be  necessary. 

On  May  28,  1881,  proposals  were  invited  for  doing  the  jetty  work, 
composed  of  a  compact  pole  and  brush  mattress  12  inches  thick,  exclu- 
sive of  the  pole  binders  on  top  and  bottom,  covered  with  broken  stone 
to  a  depth  of  from  6  to  18  inches,  as  may  be  directed. 

Mr.  D.  y.  Howell,  of  New  York,  was  the  only  bidder.  With  the 
authority  of  the  Chief  of  Engineers,  his  bid  was  rejected  as  being  too 
high,  and  new  proposals  will  be  called  for  by  circular  letter. 

If  no  advantageous  offer  is  received  the  work  will  be  done  by  special 
arrangement,  in  conformity  to  the  requirements  of  the  law  on  the  subject. 

Some  statistics  have  been  received  having  reference  to  the  commerce 
and  navigation  that  would  be  benefited  by  this  improvement. 

During  last  winter  seven  steamers  made  semi-weekly  and  tri-weekly 
trips  over  the  bar,  while  three  made  weekly  trips,  ten  steamers  in  all. 
These  boats  average  about  140  feet  in  length,  and  draw  from  4  to  5J 
feet  of  water  when  laden. 

It  is  stated  that  the  greater  part  of  five  counties  is  mainly  dependent 
upon  this  navigation  for  their  supplies. 

Two  railroads  are  in  operation  from  Saint  John's  River  above  Volusia 
Bar,  which  receive  freight  from  the  river  boats.  One  line  runs  from 
Astoria,  near  Lake  George,  to  Fort  Mason  on  Lake  Eustis,  27  miles  i» 
length  ;  the  other  from  Sanford  to  Orlando  in  Orange  County,  23  miles 
in  length. 

The  aggregate  population,  more  or  less  dependent  upon  the  river,  in 
the  vicinity  of  Volusia  Bar,  for  all  needed  supplies,  and  as  an  outlet  for 
their  products,  fruit,  early  vegetables,  cotton,  hides,  &c.,  is  estimated, 
at  Irom  35,000  to  40,000. 

This  work  is  located  in  the  coUection  district  of  Saint  John's.    Jacksonville  is  the 
nearest  port  of  entry. 
Amount  of  duties  collected  in  1880,  $9,891. 
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Tbe  following  papers  are  transmitted  herewith : 

Cbart  qf  Volosia  Bar,  showing  sites  of  jetties. 

Report  of  First  Lieut.  W.  L,  Fisk,  Corps  of  Engineers. 

Money  statement 

Jnly  1,1881,  amonnt  available $5,000  00 

AfflooDt  appropriated  by  act  approved  March  3,  1881 5, 500  00 

$10, 500  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

ontetanding  liabilities  July  1, 1680 4,977  60 

July  1, 1881,  outstauding  liabilities ^ 22  40 

5,000  00 

July  1,1881,  amonnt  available l 5,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      5, 000  00 


AUtnet  of  proposal  for  improving  Volusia  Bar^  Florida^  opened  October  16, 1880. 


Ha  I 


Bidden. 


1  I  iitoaon  &,  Blaiadell,  Boston,  Ma«A 


.3  '^  m"  2  ® 


Per  lin.  ft. 
$2  95 


fnponl  accepted.    Contract  awarded  at  price  stated.    Work  completed  April,  1881. 


report  of  lieutenant  w.  l,  fisk,  corps  of  engineers. 

United  States  Engineer  Office, 

Jacksonville,  Fla.,  June  23,  1881. 

Sir:  I  have  tbe  honor  to  submit  the  following  report  of  work  done  at  Volusia  Bar, 
Florida,  during  the  year  ending  June  30,  1881. 

Thisifork  was  under  the  supervision  of  Captain  Post  until  the  1st  of  March,  1881, 
when  I  received  it  from  him. 

Work  was  begun  on  December  18,  1880,  with  the  construction  of  mat  No.  1,  which 
WM  sunk  the  next  day  as  the  shore  end  of  the  west  jetty.  Up  to  the  1st  of  March, 
thirty-three  mats,  each  30  feet  long,  were  built,  of  which  thirty-two  were  6  feet  wide 
and  one  of  9  feet.  Of  these,  thirty  were  sunk  previous  to  that  date,  each  with  its  com- 
plement of  50  pounds  of  stone  per  square  foot  of  surface,  completing  a  portion  of  the 
jetty  9-i3  feet  in  length. 

From  March  1  until  April  1^,  the  date  of  completion  of  the  contract,  thirty  mats, 
each  30  feet  long  by  12  feet  wide,  apd  one  mat  17  feet  by  12  feet,  were  built,  and,  with 
•  the  thrfe  mats  on  hand  on  March  1,  were  sunk  with  stone  as  above.     Spaces  between 
the  mats  were  filled  with  tussocks  of  marsh  grass  held  in  place  by  stakes  and  sand. 

The  total  length  of  the  jetty  is  1,950  feet,  and  the  free  end  is  in  3.6  feet  of  water  when 
tbe  tnangle  referred  to  on  the  chart  of  Volusia  Bar,  survey  of  1^879,  is  3.2  feet  above 
the  water. 

This  work  is  in  the  collection  district  of  Saint  John's,  and  Jacksonville  is  the  nearest 
port  of  entry. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Fisk, 
First  Lieutenant  of  Engineers. 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers,  Bvt.  Maj.  Gen,,  U,  S.  A, 

72  E 
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List  of  ateamboats  regularly  crossing  Volusia  Bar. 


Name. 


One   steamer  of    this  U110 
crosses  daily  each  way. 


Fred'kdeBary Jacksonville 1  Sanford 

George  M.  Bird do ' do 

Florence ' do » ' do 

Bosa  i do I do 

Arrow I do i do j  Twice  a  week  each  way. 

Tolnsia    j — do j do 

City  of  Sanford — do j...  do I  Twice  a  week  each  way. 


Wekiwa do i  Salt  Lake Weekly. 


J    15. 

examination  of  edisto  river,  south  carolina. 

United  States  Engineer  Office, 

Xew  Yorky  December  31,  1880. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  an  ex- 
amination of  the  Edisto  Eiver,  Soath  Carolina,  with  an  estimate  of  the 
cost  of  its  improvement,  provided  for  by  section  2  of  the  act  approved 
June  14, 1880. 

This  duty  was  assigned  to  me  by  letter  dated  June  17,  1880. 

The  examination  was  conducted  by  Capt.  J.  O.  Post,  United  States 
Engineers,  whose  report  is  herewith  transmitted.  He  was  assisted  by 
Mr.  J.  H.  Hallonquist. 

The  examination  was  made  during  the  months  of  September  and  Oc- 
tober, 1880,  when  the  river  was  in  a  favorable  condition  for  the  work, 
being  only  about  12  inches  above  extreme  low- water. 

The  Edisto  is  one  of  the  principal  rivers  of  South  Carolina.  It  is 
formed  by  the  junction  of  the  North  and  South  Forks,  which  unite  in 
the  southern  part  of  Orangeburg  County.  The  South  Fork,  commonly 
known  as  the  South  Edisto,  is  the  main  river. 

The  Edisto  rises  in  Edgefield  County.  It  flows  through  the  central 
portion  of  Aiken  County,  then  forms  the  boundary  between  the  counties 
of  Barnwell  and  Orangeburg,  and  finally  passes  through  Colleton  County 
to  the  sea,  near  Saint  Helena  Sound. 

The  river  changes  its  name  several  times.  From  its  junction  with  the 
Korth  Fork  at  Milltown,  about  30  miles  from  the  mouth,  it  is  called 
simply  the  Edisto ;  thence  for  a  few  miles  to  the  point  where  Dawhoo 
Biver,  a  narrow,  tortuous  tidal  stream,  connects  it  with  the  Korth 
Edisto,  an  arm  of  the  sea,  it  is  known  as  the  Ponpon  River,  and  its 
lower  reach  of  about  20  miles  is  termed  the  South  Edisto. 

The  Edisto  receives  a  considerable  number  of  tributaries,  none  of 
which  are  of  any  importance  except  the  North  Fork  and  the  Four-Hole 
Swamp.  The  area  of  country  drained  by  the  river  is  estimated  at  3,000 
square  miles,  its  total  length  being  about  300  miles.  The  upper  portion 
for  about  two- thirds  of  its  entire  length  generally  follows  a  southeasterly 
direction.    For  the  last  100  miles  it  has  a  southerly  course.  ^ 

The  examination  commenced  at  Guignard's  Landing,  in  Aiken  County, 
about  77  miles  above  the  junction  of  the  Edisto  with  its  North  Fork, 
and  extended  to  the  month,  a  total  length  of  260  miles.  Two  railroads 
cross  the  river  on  this  line,  viz,  the  South  Carolina  Kailroad,  about  i  a 
mile  below  the  junction,  and  the  Charleston  and  Savannah  Eailroad  at 
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Jacksonborough,  144  miles  lower  down,  and  about  40  miles  from  the 
moath. 

The  upper  river  for  the  first  77  miles  flows  through  bottom  land  aver- 
aging f  mile  in  width  on  each  side  of  it.  The  banks  are  only  about 
1  foot  above  the  low-water  stage.  Freshets  rise  to  a  height  of  about  5 
feet,  vhen  the  whole  adjacent  swamp  becomes  overflowed.  To  this 
large  expansion  is  doubtless  to  be  attributed  the  fact  that  the  floods  do 
not  rise  very  high,  and  are  seldom  destructive.  From  the  upper  to  the 
lower  railroad  crossing  the  banks  of  the  river  are  bluffy. 

The  surface  velocities  were  found  to  be  quite  uniformly  about  3  miles 
per  hour  as  low  down  as  the  head  of  the  tidal  compartment  of  the  river, 
which  was  found  to  be  about  75  miles  from  its  mouth.  The  mean  rise 
and  fall  of  tide  is  2^  feet  at  the  crossing  of  the  Charleston  and  Savan- 
nah Kailroad,  and  about  6  feet  at  the  month.  The  water  is  fresh  to 
some  distance  below  the  junction  with  the  Dawhoo  Eiver.  Ko  levels 
were  ta>ken  during  the  examination.  The  railroad  levels  show  a  fall  of 
water  snrface  of  about  100  feet  from  the  upper  to  the  lower  railroad 
crossing,  a  distance  of  144  miles. 

llie  river  course  is  for  the  greater  part  tortuous,  though  occasionally 
alternating  with  comparatively  straight  reaches  or  long  sinuous  sweeps. 
At  several  places  the  bends  are  so  excessive  that  while  their  length  is 
about  one  mile  the  distance  across  the  neck  is  only  a  few  feet. 

These  narrow  strips  are  frequently  cut  through  at  freshets,  and  form 
rapids.  Over  20  placea  were  noted  during  the  examination  where  such 
new  diannels  or  cut-offs  are  now  in  process  of  formation. 

Int^e  npper  division,  extending  as  far  down  as  the  junction  with  the 
North  Fork,  the  flow  of  the  stream  is  disturbed  aad  weakened  in  many 
places  by  branches  which  leave  the  main  channel  at  certain  points  and 
rejoin  it  lower  down.  At  a  number  of  places,  both  above  and  below  the 
junction,  the  river  is  more  or  less  obstructed  by  logs  and  snags,  as  well 
as  by  shoals,  consisting  generally  of  sand,  but  at  some  points  of  hard 
day. 

Pile  obstructions  were  found  at  two  places.    Those  just  below  Mill- 
town,  driven  during  the  late  civil  war,  seem  to  be  especially  dangerous. 
The  needed  improvement  in  the  navigation  of  the  stream  would,  it  is 
thought,  be  secured  by  the  removal  of  the  obstructions  specified  in 
Captain  Post's  report. 

The  quantity  of  valuable  timber  growing  in  the  country  bordering  on 
the  river  and  its  tributaries  is  very  great,  but  the  trade  is  at  present 
confined  to  the  season  of  freshets. 

While  the  examination  was  in  progress  the  banks  were  strewn  with 
wrecked  rafts,  and  hundreds  of  rafts  were  seen  tied  to  the  banks  wait- 
ing for  a  rise.  An  improvement  of  the  river  would  undoubtedly  result 
in  a  great  development  of  the  timber  and  lumber  business.  The  same 
may  be  said  of  rice  culture,  to  which  extensive  areas  of  land  along  the 
banks  appear  to  be  well  adapted. 

A  few  statistics  relating  to  these  matters  are  given  in  the  accompany- 
ing report. 

Considering  the  importance  and  great  length  of  the  Edisto  Eiver,  and 
the  character  of  the  country  through  which  it  flows,  the  estimated  cost 
of  improving  it,  so  as  to  establish  a  safe  navigation  at  all  seasons  of 
the  year  for  light-draft  steamboats  from  the  sea  to  the  junction  of  the 
North  and  South  Forks,  and  perhaps  some  distance  higher  up,  and  for 
rafts  and  flat-boats  from  the  junction  to  Guinguard's  Landing,  seems  to 
be  moderate. 
It  is  not  deemed  advisable  to  extend  the  improvement  beyond  the 
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point  last  named,  as  the  obstructions  are  too  numerous  and  the  river'g 
regimen  too  unstable  to  render  such  works  permanent,  unless  built  at 
great  cost. 

It  is  believed  that  rafting  there  must  continue  to  be  dependent  upon 
freshets.    The  same  remark  applies  to  the  North  Fork. 

The  plan  of  improvement  suggested  by  Captain  Post  is  approved.  It 
comprises : 

1.  Enlargement  and  clearing  of  all  the  new  channels  now  in  progress 
of  formation. 

2.  Forming  new  channels  across  necks  of  bends  where  needed. 

3.  Shutting  off  lateral  arms  which  now  weaken  the  stream. 

4.  Removal  of  logs,  snags,  and  i)ile  obstructions. 

5.  Removal  of  shoals  of  sand  and  clay ;  in  one  case  by  building  a 
deflecting  jetty. 

The  total  cost  of  these  i^nprovements,  exclusive  of  contingent  expenses, 
is  estimated  at  $30,350. 

By  adding  10  per  cent.,  to  cover  superintendence  and  inspections,  the 
estimate  is  increased  to  $33,385. 

No  appropriation  has  ever  been  made  by  Congress  for  improving  the 
Edisto  Eiver. 

This  improvement  is  located  in  the  collection  district  of  Charleston;  Charleston, 
Beanfort,  and  Savannah,  the  nearest  ports  of  entry. 

The  report  of  Capt.  J.  C.  Post,  Corps  of  Engineers,  U.  S.  A.,  is  seat 
herewith. 

Very  respectftiUy,  your  obedient  servant. 

Q.   A.  GiLLMOBE, 

Lieut.  Colonel  of  Engineers^ 
Bvt.  Maj,  Oen.j  U.  8.  A, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  8.  A, 


report  of  captain  james  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 
#  Charleston^  8,  C,  December  22,  1880. 

Colonel  :  In  compliance  with  tlie  instructions  contained  in  your  letter  of  Septem- 
l>er  14,  1880, 1  l^ave  to  submit  the  following  report  of  the  examination  of  Edisto  River, 
South  Carolina. 

The  Edisto  River  is  formed  by  the  junction  of  two  branches  called  the  North  and 
South  Forks,  both  of  which  rise  in  Edgefield  County,  South  Carolina,  and  unite  half 
a  mile  above  the  crossing  of  the  South  Carolina  Railroa<l,  in  the  southern  portion  of 
Orangeburg  County.  From  this  point  it  flows  undivided  to  its  junction  with  the 
Dawhoo  River,  a  distance  of  160  miles.  For  a  few  miles  above  this  junction  it  is  known 
as  the  Ponpon  River,  and  below  it  is  called  the  South  Edisto.  Dawhoo  River  is  a  nar- 
row, tortuous  stream,  about  15  miles  long,  conuecting  the  Edisto  with  an  arm  of  the 
sea  called  the  North  Edisto.  Dawhoo  River,  the  upper  portion  of  the  South  Edisto, 
and  the  upper  portion  of  the  North  Edisto,  known  as  the  Wadmalaw  River,  form  » 
part  of  the  inland  water  rout<j  between  Beaufort  and  Charleston. 

The  examination  of  the  river  was  commenced  on  the  South  Fork,  at  Gninguard's 
Landing,  about  77  miles  above  the  junction,  and  extended  to  the  coast,  a  distance  of 
260  miles.  Above  this  landing  it  is  narrow  and  obstructed  to  such  a  degree  by  logs  and 
sand  shoals  that  it  was  thought  unnecessary  to  commence  at  a  higher  point.  The  water 
at  the  time  was  about  1  foot  above  extreme  low-water,  and  the  current  was  ascertained 
to  be  about  3  miles  an  hour,  and  generally  uniform  to  Kennedy's  Bridge,  where  a 
diminution  of  i  mile  an  hour  was  observed.  From  the  lines  of  levels  taken  on  the 
South  Carolina  and  Charleston  and  Savannah  Railroads  the  fall  in  the  river  from 
the  crossing  of  the  former  to  that  of  the  latter  is  about  100  feet.  The  distance  between 
these  bridges  by  the  river  is  144  miles. 
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Above  the' janction  the  South  Fork  flows  in  a  tortnoi^s  channel  through  bottom  or 

iwMnp  lands  about  1^  miles  wide.    These  bottoms  are  soft,  and  their  general  level  is 

nldom  more  than  1  foot  above  the  surface  of  the  water  at  its  average  stage.     They 

An  completely  overflowed  during  freshets,  which  in  the  upper  portion  of  this  river 

lise  ftboat  5  feet.     The  increased  current  at  such  times  and  the  obstruction  of  difierent 

portions  of  the  river  channel  by  logs  and  floating  debris  frequently  result  in  new 

cluumels.    These  usually  conuect  the  extremities  of  bends,  and,  having  a  greater  fall 

thioQsh  them  than  around  the  bends,  generally  remain  the  channel  after  the  freshet 

Bab«de«  and  sometimes  form  rapids. 

From  the  junction  to  the  coast  the  river  flows  in  a  winding  course.  To  the  crossing 
of  the  Charleston  and  Savannah  Railway,  at  Jackson  borough,  it  lies  between  banks 
Tarying  from  3  to  30  feet  in  height ;  generally  those  below  8  feet  in  height  are  of  sand 
and  those  greater  of  clay.  Below  this  crossing  the  rice  lands  be^in  and  the  banks  are 
low.  This  cultivation  extends  as  far  as  fresh  water  can  be  obtained,  which  is  below 
the  JQDction  with  the  Dawhoo.  The  river  is  obstructed  with  logs  and  many  shoals  as 
(k  down  as  Jacksonborough.  No  other  obstructions  exist  to  the  sea  in  either  the 
Sooth  Edisto,  Dawhoo,  and  the  North  Edisto,  except  in  the  Edisto  near  Milltown^ 
ihere  there  ia  a  shoal  and  pile  obstructions. 

DETAILED  DESCRIPTION  OF  THE  RIVER. 

(kiugward's  to  Holman^s  Bridge — 30^  miles.  The  river  is  about  55  feet  wide  and  2^ 
feet  deep  for  about  17  miles.  Beyond  it  increases,  though  somewhat  irregularly,  to 
125  feet  wide  and  4  feet  deep  at  the  bridge.  There  are  some  19  places  where  streams 
Tuying  from  8  to  15  feet  wide  leave  the  river,  producing  shoals,  and  enter  it  again 
below.  There  are  also  two  new  channels,  one  6^  miles  and  the  other  5  miles  above 
Holman's,  which  are  forming  across  bends.  These  will  reduce  the  distance  about  350 
feet.    New  Bridge  is  17^  miles  above  Holman^s. 

Holmam'g  to  Binnakir's  Bridge — 11  miles.  The  river  is  generally  wide  and  straight, 
rhere  are  13  streams,  varying  from  6  to  15  feet  wide,  which  leave  the  river  and  join 
t  again,  and  there  are  also  four  new  channels  across  bends  partially  open,  which  save 
»me  3,550  feet.  The  first  of  the  latter  is  about  550  yards,  the  second  3^  miles,  the 
hird  5  miles,  and  the  fourth  8  miles  below  Holman's. 

Bimmakeri  to  New  Bridge  Xo,  2 — 11  miles.  Average  width  of  river,  125  feet ;  depth,  5 
eel.  Four  streams,  firom  6  to  10  feet  in  width,  leave  the  river  and  return  to  it.  Seven 
\ew  channels  across  bends  are  partially  open,  which  reduce  the  length  about  3,000 
set.  The  first  is  1  mile,  the  second  immediately  below  the  first,  the  third  2  miles,  the 
>orth  2f  miles,  the  fifth  5^  miles,  the  sixth  6|  miles,  and  the  seventh  8|  miles  below 
iimaker's. 

Xett  Bridge  No.  2  to  South  Carolina  Railroad  Bridge — 24f  miles.  In  this  section  the 
ver  has  shoal  places  in  bends.  Two  streams,  about  6  feet  wide,  leave  the  river  and 
turn  to  it  again  within  a  short  distance.  Four  new  channels  have  been  partially 
rmed  across  bends.  Distance  around  bends,  3,180  feet ;  length  of  new  channels,  120 
et.  The  fourth  of  these  requires  special  attention,  as  it  avoids  a  dangerous  curve* 
'idth  of  river,  150  feet ;  depth,  5  feet. 

South  Carolina  Railroad  Bridge  to  Ferry — 20  miles.  About  100  feet  below  the  bridge 
row  of  piles,  probably  the  remains  of  an  old  bridge,  obstructs  the  channel.  A  short 
[Stance  below  this  a  number  of  trees  partly  in.  the  water,  together  with  snags,  are 
radnally  forming  new  shoals.  These  are  to  be  found  at  intervals  to  River's  Bridge^ 
distance  of  9  miles.  There  are  also  two  rapids,  50  feet  long,  in  each  of  which  the^ 
11  was  estimated  to  be  about  1  foot.  These  are  formed  by  new  channels  across  bends, 
here  there  is  considerable  fall,  becoming  obstructed  by  logs,  &c.  The  greater  por- 
OD  of  the  water  now  flows  through  these  new  channels,  and  those  around  the  bends 
t  shoaling.     Width  of  river,  200  feet ;  depth,  4  feet. 

Ferry  to  Kennedy^s  Bridge — 34  miles.  In  the  first  19  miles  there  are  two  shoals  of 
ird  elay  obstructing  the  channels.  In  the  remaining  15  miles  there  are  several  horse- 
loe  bends  of  over  a  mile  in  length,  with  only  a  few  feet  between  their  extremities, 
bere  are  also  shoals  at  several  of  the  bends,  and  2  rapids,  each  100  feet  long,  across 
her  bends,  formed  as  already  stated,  in  which  the  fall  was  estimated  to  be  3  feet, 
[le  width  and  depth  remain  the  same. 

Kemnedy*»  to  Good  Hope  Landing — 51  miles.  There  is  a  rapid  in  the  first  12  miles 
>out  300  yards  long.  It  would  improve  the  navigation  of  the  river  to  close  this  and 
ear  the  old  channel  of  logs,  &c.  In  the  remaining  39  miles  nothing  but  imbedded 
gs  obstruct  the  channel.  The  width  and  depth  of  the  river  continue  the  same. 
Good  Hope  to  Jacksonhorough — 39  miles.  At  Good  Hope  the  influence  of  the  rise  and 
11  of  the  tide  is  felt  to  the  extent  of  2  or  3  inches.  About  12  miles  below  a  shoal  of 
dnrated  clay  about  \  mile  long  narrows  the  channel  by  projecting  into  it  6  feet.  It 
firom  2  to  3  feet  in  thickness,  and  can  be  removed  at  low-water.  Width  of  river, 
•0  feet ;  depth  at  low-water,  8  feet.  Tide  rises  and  falls  2\  feet  at  Jacksonborough. 
JaekmmboTOugh  to  mouth  of  river — 39  miles.   A  few  hundred  feet  above  Willtown,  or  iflll- 
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town,  9  miles  below  Jacksonboitmgb,  an  extensive  sand  shoal  has  formed  within  the  past 
year  to  snch  an  extent  that  the  channel  has  become  reduced  to  60  feet  in  width,  witii 
a  depth  of  9  feet  at  low-water.  The  riTer  here  makes  a  bend  of  abont  100  degneSb 
Width  at  Willtown,  950  feet ;  rise  and  fall  of  the  tide,  6  feet.  Abont  1,000  yards  below 
a  doable  row  of  piles,  driven  daring  the  late  war,  obstincts  the  channel.  They  an 
289  in  namber,  of  which  120  are  in  the  channel  proper.  These  latter  have  been  cat 
off  by  raftsmen  abont  3  to  4  feet  below  extreme  low-water,  and  form  a  very  dangerous 
obstrnction  to  navigation.  Dawhoo  River  enters  abont  5  miles  below  these.  This 
river  and  the  North  and  South  Edisto  are  free  from  obetmctious  and  of  sufficient  sixe 
to  accommodate  the  present  inland  commerce. 

PROFOSED  IMPBOVEMEirre. 

It  is  proposed  to  clear  the  channel  of  the  piles  below  Will  town  and  at  the  Sooth 
Carolina  Bridge  and  remove  the  logs,  snags,  and  shoals,  clay  and  sand,  obstructing 
the  river.  In  doing  this  it  is  proposed  to  enlarge  and  clear  all  the  new  channels  save 
one,  that  between  Kennedy's  and  Good  Hope  Landing,  and  make  several  others  across 
the  bends  contaiaed  in  the  section  between  the  ferry  and  Kennedy's  Bridge.  It  is 
expected  that  the  old  channels  will  fill  up  as  soon  as  the  new  ones  are  fully  opened. 
The  rivers  should  also  be  confined  to  a  single  channel  above  the  junction  by  closing 
all  the  small  streams  diverting  the  water.  All  of  this  can  be  done  with  a  reasonabte 
prospect  of  success  at  a  comparatively  small  cost,  with  the  exception  of  the  removal 
of  the  sand  shoal  above  Willtown.  This  shoal  has  apparently  a  sufficient  channel 
across  it  for  all  the  possible  wants  of  commerce,  even  when  the  improvement«  are 
made.  This  would  be  true  were  it  not  for  the  very  sharp  bend  ana  swift  current  at 
this  point,  which  together  render  it  exceedingly  difficult  for  vessels  of  any  kind  or  rafts 
to  keep  the  channel.  A  deflecting  jetty  100  feet  long  will  be  required  to  remove  the 
shoal  and  keep  it  from  reforming,  and  even  this  may  not  be  sufficient. 

The  following  is  the  estimate  of  the  cost  of  these  improvements,  viz: 

Clearing  river  and  concentrating  currents  from  Guinguard*s  to   Holman's 

Bridge $4,800 

Same  from  Holman's  to  Binnaker's  Bridge 1, 500 

Same  from  Binnaker's  to  New  Bridge  No.  2 3,900 

Same  from  New  Bridge  to  South  Carolina  Railroad  Bridge 3,600 

Clearing  river  from  South  Carolina  Railroad  to  Ferry 3, 800 

Clearing  river  from  Ferry  to  Kennedy's  Bridge 6, 900 

Clearing  river  from  Kennedy's  to  Oood  Hone  Landing 1,150 

Clearing  river  from  Good  Hope  to  Jacksonoorough 2, 100 

Constructing  jetty,  $2,000 ;  removing  piles  near  Willtown  |600 2, 600 

Total 30,350 

These  estimates  are  based  upon  removing  the  obstructions  by  hand  during  the  low 
stages  of  the  river. 

PRODUCTIONS    OF    THE  SURROUNDING  COUNTRY,   AND  PROBABLE  COMMERCE  OF    THE 

RIVER,   IF  IMPROVED. 

The  principal  productions  of  the  country  are  timber,  lumber,  and  rice.  Above  the 
junction  there  is  an  immense  amount  of  valuable  timber,  such  as  yellow  pine,  hick- 
ory, gum,  and  white  and  red  oak,  in  the  immediate  vicinity  of  the  river.  Large  quan- 
tities are  already  sent  to  market,  but  the  trade,  on  account  of  the  obstructions,  is  now 
restricted  to  the  seasons  of  high- water.  The  production  of  lumber  for  this  same  rea- 
son is  limited  to  the  requirements  of  home  consumption.  Rice  culture  haa  only  re- 
cently been  commenced  m  this  section,  and  there  is  a  very  considerable  amount  of 
land  suitable  for  it.  All  the  rice  grown  has,  at  the  present  time,  to  be  transported  18 
miles  by  land  to  the  South  Carolina  Railroad,  and  this  is  an  expense  too  great  to  per- 
mit a  rapid  development  of  this  interest. 

Below  the  junction  there  are  5  large  saw-mills  whose  shipments  now  amount  to 
800,000  feet  a  month,  besides  several  other  smaller  mills. 

With  the  proposed  improvements  all  of  these  enterprises  would  be  extended  to  s 
verv  large  deii^ree,  and  light-draught  nt-eamers  could  easily  reach  the  junction,  and 

Erobably  much  higher.    The  rice  planted  below  Jackson  borough  would  also  be  bene- 
t4»d  greatly. 

The  North  Fork  of  the  river  was  not  examined,  as  from  the  best  information  that 
could  be  obtained  it  was  ascertained  to  be  of  so  little  depth  that  it  was  not  even  navi- 
gable for  rnftH,  except  in  the  highest  stages  of  the  water.  At  the  junction  with  the 
South  Fork  it  is  50  feet  wide  and  about  5  feet  deep. 

A  chart  of  the  river  compiled  from  Mill's  Atlas  and  the  survey,  accompanies  this 
report. 
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Th6  field  work  of  the  survey  was  by  your  direction  intrasted  to  Mr.  J.  H.  Hallon- 
qmst,  who  deserves  commenddtion  for  the  careful  and  intelligent  manner  in  which  he 
eoUected  the  data  pertaining  to  the  river. 

This  improvement  \b  located  in  the  collection  district  of  Charleston.     Charleston , 
Beaofort^  and  Bavannah  are  the  nearest  ports  of  entry. 
Very  respectfully,  your  obedient  servant, 

J  AS.  C.  Post, 
Captain  of  Engineers. 
lieut.  CoL  Q.  A.  Gillmoke, 
Corp«  of  JSnginecre,  U,  8,  A. 


J   1 6. 

examination  of  salkiehatchie  river,  south  carolina. 

United  States  Engineer  Office, 

New  York  J  December  29  j  1880. 

General.:  I  have  the  honor  to  submit  the  following  report  of  an  ex 
amination  of  the  Salkiehatchie  Eiver,  South  Carolina,  with  an  estimate 
of  the  cost  of  improvement,  provided  for  by  section  2  of  the  act  approved 
Jnne  14, 1880,  and  assigned  to  my  charge  by  letter  dated  June  17, 1880: 

The  examination  was  conducted  by  Capt.  J.  G.  Post,  United  States 
Corps  of  Engineers,  whose  report  is  herewith  transmitted.    He  was 

aaaigted  by  Mr.  J.  H.  Hallonquist. 
There  are  two  rivers  named  Salkiehatchie  in  South  Carolina,  viz,  the 

Big  Salkiehatchie  and  the  Little  Salkiehatchie,  which  unite  at  a  point 

aboat  80  miles  distant  by  river  from  the  sea-coast.    Below  the  crossing 

of  the  Charleston  and  Savannah  Railroad,  which  is  about  24  miles  below 
(^ejanction  of  the  two  rivers,  the  stream  is  called  the  Gombahee;  but 
it  is  not  known  precisely  at  what  point  this  change  of  name  takes  place 
The  Combahee  discharges  into  Saint  Helena  Sound  about  midway  be- 
tween the  cities  of  Charleston  and  Savannah. 

The  mean  rise  and  fall  of  tides  in  Saint  Helena  Sound  is  5.9  feet;  at 
the  railway  crossing,  or  nearly  60  miles  from  the  river's  mouth,  it  is  2.5 
feet,  and  the  tidal  influence  is  felt  about  20  miles  above  that  point. 

The  Little  Salkiehatchie  was  not  examined.  It  was  found  to  be  much 
obstructed  by  logs  and  bars  even  within  a  few  miles  from  its  inouth, 
and  higher  up  it  is  known  to  be  still  more  so. 

The  Big  Salkiehatchie  rises  in  Aiken  County,  South  Carolina,  about 
20  miles  from  the  boundary  line  between  South  Carolina  and  Georgia, 
and  flows  through  Barnwell  County.  Lower  down  it  forms  the  bound- 
ary between  Beaufort  and  Hampton  Counties  on  the  west  and  Colleton 
County  on  the  east  bank.  The  general  course  of  the  river  is  about  south 
40  degrees  east 

The  examination  was  commenced  at  the  point  where  Toby's  Creek 
enters  the  river,  about  4  miles  irom  Barnwell,  and  extended  down  to 
Hickory  Hill,  12  miles  below  the  Charleston  and  Savannah  Eailroad 
bridge,  a  total  distance  of  about  156  miles.  The  examination  was  not 
carried  further,  as  it  was  ascertained  that  from  Hickory  Hill  to  the  sea 
the  river  was  free  and  open  for  all  purposes  of  traffic  needed. 

The  course  of  the  river  is  generally  very  tortuous.  It  flows  through 
a  low  bottom  land;  its  banks  are  about  on  the  same  level  with  the  sur- 
face of  the  water  at  low  stage,  and  are  therefore  overflowed  during 
freshets,  which,  however,  rarely  rise  higher  than  about  2^  feet.  Between 
the  point  where  the  Little  Salkiehatchie  joins  the  river  and  the  Charles- 
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ton  and  Savannah  Eailroad  bridge  the  banks  rise  to  the  exceptional 
height  of  4  or  5  feet. 

The  river  flows  through  a  soft  alluvial  stratum  from  6  inches  to  2  feet 
thick,  resting  on  a  substratum  of  sand.  The  country  which  it  drains  is 
well  timbered,  yellow  pipe  predominating,  while  hickoiy,  white  and  red 
oak,  ash,  and  cypress  abound.  Below  the  railroad  crossing,  the  lands 
bordering  on  the  river  are  devoted  to  rice  culture. 

The  regimen  of  the  river  is  extremely  irregular.  For  a  length  of 
nearly  110  miles  from  Toby's  Creek  down  it  is  unfit  duriug  low  stages 
for  continuous  navigation,  even  by  rafts  and  the  lightest  kind  of  flit- 
b6at8.  At  several  places  it  practically  ceases  to  be  a  stream,  and  be- 
comes divided  into  numerous  insignificant  streamlets.  This  is  notably 
the  case  in  the  reaches  known  a43  Weekly  Sand  Bar,  36  miles  from  Toby's 
Creek;  Murdock's  Sand  Drags,  88  miles,  and  Weekly  Sand  Drags,  105 
mil^s  from  Toby's  Creek.  These  obstructions  and  the  principal  features 
of  the  river  generally  are  briefly  described  in  a  table  inserted  below. 
The  first  20  miles  of  the  river  below  Toby's  Creek  are  so  much  obstructed 
by  logs  and  sand-bars  that  it  was  impossible  to  pass  over  this  reach  in 
a  light  canoe.  At  Hickory  Hill  there  are  two  rows  of  piles,  driven  dur- 
ing the  late  civil  war,  which  prevent  boats  from  ascending  to  the  junc- 
tion of  the  two  Salkiehatchies. 

The  river  receives  a  number  of  small  tributaries,  the  more  important 
of  which,  Whippy  Swamp,  enters  it  from  the  west  near  Toby's  Bluflf,  84 
miles  below  Toby's  Creek. 

Where  the  Salkiehatchie  runs  in  one  channel  only,  it  shows  a  grad- 
ually increasing  size.  At  a  distance  of  20  miles  below  Toby's  Creek  its 
width,  at  low- water,  is  only  25  feet,  its  depth  1  foot;  about  50  miles 
below  the  same  point  the  width  is  60  feet  and  the  depth  6  feet,  while 
60  miles  lower  down  the  same  depth  is  found  with  a  width  of  90  feet. 
Just  below  the  junction  with  the  Little  Salkiehatchie  the  width  is  120 
feet  and  the  dei)th  5  feet;  and  the  lowest  reach  of  12  miles  examined 
showed  widths  of  from  200  to  400  feet,  and  depths  of  from  8  to  12  feet. 

At  the  time  when  the  examination  was  made  the  river  was  at  a  low 
stage,  and  the  currents  were  generally  moderate  and  quite  uniform, 
the  velocity  being  about  2  miles  per  hour,  except  where  affected  by  the 
tide  in  the  lower  reaches. 

The  improvement  recommended  by  Captain  Post  comprises  the  re- 
moval of  the  pile  obstructions  at  Hickory  Hill ;  and  the  removal  of  logs 
and  the  shoals  accumulated  around  them,  on  that  portion  of  the  stream 
between  the  railroad  bridge  and  a  point  5  miles  above  Toby's  Bluflf,  a 
length  of  about  65  miles.  Through  the  Weekly  and  Murdock  sand- 
drags,  cuttings  would  have  to  be  made  to  create  a  channel  of  sufficient 
dimensions  to  permit  the  passage  of  rafts  and  flat-boats.  The  cost  of 
these  improvements,  which  it  is  thought  would  be  comparatively  per- 
manent, not  including  contingent  expenses,  is  estimated  by  Captain  Post 
at  $16,400. 

A  fair  allowance  for  salaries  of  an  assistant  engineer  and  inspector 
would  probably  carry  the  estimate  to  $18,000. 

It  is  not  considered  advisable  to  improve  the  river  above  the  point 
indicated  by  Captain  Post,  as  the  expense  would  be  very  great  in  pro- 
portion to  the  benefit  to  be  secured. 

The  improvement  would  undoubtedly  aid  the  timber  and  lumber  trade 
of  the  country  adjacent  to  the  river,  and  would  perhaps  develop  some 
local  movement  in  naval  stores. 

A  few  statistics  are  given  in  Captain  Post's  report. 
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Mm&randa  relating  to  obstructions  and  charaottristio  features  of  the  Salkiehatchie  Eiver, 

South  Carolina,  below  Toby^s  Creek. 
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Starting  point  of  examination. 
Greatly  obatracted  by  logs  and  sand-bars, 
left  bank. 


Hercules  Creek  enters  on 
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143i 


ISH 
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River  25  feet  wide,  1  foot  deep.     Many  logs  and  sand-bars. 

River  divided  into  nomerous  streamletiei.    Bird  Creek  enters  on  left  bank. 

River  runs  in  one  channel  50  feet  wide;  mean  depth,  4  feet 

River  runs  in  one  channel  50  feet  wide ;  mean  depth,  4  feet 

River  divides  from  time  to  time  into  streamlets  2  to  5  feet  wide,  6  inches 

to  2  feet  deep.    Will  Branch  enters  on  risht  bank  at  end  of  reach. 
Weekly  Sand  Bare ;  river  still  more  divided--79  different  streamlets. 
River  forms  twelve  channels,  averaging  15  feet  width,  4  feet  depth. 
River  runs  here  in  two  channels ;  the  largest  is  60  feet  wide,  6  leet  deep. 
River  forms  but  one  channeL 
River  is  60  feet  wide,  with  good  depth. 
River  again  divides  into  many  channels,  the  largest  10  feet  wide  and  shal* 

low.    Priest's  Branch  enters  on  left  bank. 
River  forms  again  one  channel  60  feet  wide  and  6  feet  deep. 

River  forms  again  one  channel  60  feet  wide  and  6  feet  deep. 

River  divides  alternately  into  numerous  streamlets  and  a  good-sized 

stream. 
River  runs  in  one  channel  as  a  good  sized-stream. 
Just  below  the  bluff  Whippv  Swamp  enters  the  river  on  right  bank. 
River  runs  in  one  channel  oi  increased  size. 

MurdocWe  Sand  Drage;  river  runs  in  numerous  insignificant  channels. 
River  forms  one  channel  90  feet  wide  6  feet  deep. 

River  forms  one  channel  90  feet  wide  6  feet  deep. 

River  narrows  down  to  20  feet  width  and  6  feet  depth. 

Weekly  Sand  Drage  /  river  reduced  to  12  feet  width  and  less  than  1  foot 

depth. 
River  forms  a  rapid  in  cut  across  bend  ;  iust  below  joined  by  five  creeks. 
River  gradually  widens  and  deepens  until  it  is  60  feet  wide  and  6  feet  deep. 
River  120  feet  wide,  5  feet  deep.    Little  Salkiehatchie  45  feet  wide  at  its 

mouth. 
River  is  fairl v  wide  and  straight ;  in  some  places  shoal  and  obHtructed  by 

logs.    Banks  blu^.    The  following  creeks  enter  it  on  the  left  bank: 

Sfuid's  Run,  Bull  Brook,  Black  Creek,  Boggy  Cut  Creek,  Horse  Tavera 

Creek. 
River  150  feet  wide  ;  mean  rise  and  fall  of  tide,  2.5  feet 
River  very  tortuouH  but  free  from  obstructions.     Width  varies  from  200 

to  400  fe'et;  depth  from  8  to  12  feet.     The  banks  are  low. 
River  obstructed  by  piles.    Lower  down,  to  the  mouth,  the  river  (Combar 

hee)  is  entirely  free.    Terminal  point  of  examination. 


No  appropriation  has  ever  been  made  by  the  general  government  for 
improving  the  Salkiehatchie.  It  api)ears  that  many  years  ago  the  State 
government  of  South  Carolina  expended  $30,000  in  improving  the  river 
as  high  up  as  Toby's  Creek.  The  narrow  channel  existing  through  the 
Weekly  Sand  Drags  is  believed  to  be  a  remnant  of  that  improvement. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C.  Beaufort  is  the 
BftMert  port  of  entry. 

The  following  papers  are  sent  with  this  report : 

1.  Report  of  Capt.  J.  C.  Post,  Corps  of  Engineers,  United  States  Army. 
^  Sketch  map  of  the  Salkiehatchie  River. 

Very  respectfully,  your  obedient  servant. 

Q.   A.   GiLLMORE, 

Lieut.  Colonel  of  Engineers j  Bvt,  Maj,  Gen.,  U.  8.  A, 
Brig.  Gen.  H.  Or.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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report  of  captain  james  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

CharlesUm,  S,  C,  December  9,  1880. 

Colonel:  In  compliance  with  the  instructions  contained  in  your  letter  of  Septem- 
her  14,  1880,  I  have  to  submit  the  following  report  of  the  examination  of  the  Salkie- 
hatchie  River,  South  Carolina. 

The  Salkiehatchie  River  is  formed  by  the  junction  of  two  rivers,  the  Big  and  Little 
Salkiehatchie,  which  unite  about  82  milett  from  the  coast.  Its  lower  portion,  that  belov 
the  crossing  of  the  Charleston  and  Savannah  Railway,  is  generally  called  the  Comba- 
hee,  but  it  is  not  definitely  known  at  what  point  the  change  in  name  takes  place. 

The  examination  was  .commenced  at  Toby's  Creek  on  the  Big  Salkiehatchie  and 
extended  156  miles  to  Hickory  Hill  Landing,  a  point  about  12|  miles  below  the  rail- 
road bridge  and  46  miles  by  the  river  from  the  coast.  From  Toby's  Creek  to  within 
^  a  mile  of  the  junction  of  the  two  rivers,  a  distance  of  about  119  miles,  the  river  flows 
in  a  tortuous  course  through  bottom  lands  1^  miles  to  2  miles  wide.  These  consist  of 
a  stratum  of  soft  alluvial  matter  and  decayed  vegetation,  from  6  inches  to  2  feet  in 
thickness,  overlying  a  bed  of  sand  which  constitutes  the  bottom  of  the  river.  The 
banks  are  low,  nearly  on  a  level  with  the  water  at  the  low  stage,  and  are  overflowed 
every  freshet.  During  these,  which  seldom  exceed  a  rise  more  than  2^  feet,  the  in- 
creased current  opens  new  channels  through  the  unstable  alluvial  covering  of  the 
sand,  and  this  continued  from  time  to  time  has  resulted  in  what  are  called  sand  drags  or 
bars  which  completely  obstruct,  the  river  at  several  points.  Below  the  junction  the 
river  banks  are  generally  bluffs  of  some  considerable  height,  until  the  crossing  of  the 
railroad  is  reached.  Here  their  character  again  changes  and  the  land  is  low  on  both 
sides  and  planted  very  generally  in  rice.  These  plantations  e^end  as  far  down  as 
fresh  water  can  be  obtained,  which  is  nearly  to  the  mouth  of  the  river. 

DETAILED  DESCRIPTION. 

Tohjf^B  Creek  to  Georgt^s  Creek — ^20  miles.  This  portion  of  the  river  was  so  obstmoted 
that  it  was  impossible  to  pass  over  it  in  a  canoe.  The  country  abounds  in  an  excel- 
lent quality  of  yellow-pine  timber,  of  almost  unlimited  quantity  and  remarkably  easy 
of  access.  It  would  not  be  practicable,  however,  to  improve  this  section  of  the  river 
sufficiently  to  float  the  rafts  through  without  a  very  great  expense  and  an  additional 
yearly  expenditure  to  keep  up  the  improvements. 

Georges  Creek  to  Beauford^s  Bridge — 9i  miles.  For  a  distance  of  5  miles  from  Georffe's 
Creek  the  river  is  25  feet  wide  and  1  foot  deep.  Beyond  this  it  divides  into  a  number 
-of  streams,  which  unite  about  3  miles  above  Beauford's  Bridge.  From  this  point  to 
the  bridge  it  is  50  feet  wide,  with  an  average  depth  of  4  feet. 

Beaufard's  Bridge  to  Biver^s  Bridge — 18  miles.  The  same  width  and  depth  continues 
for  4  miles,  being  kept  open  at  all  times  for  fishing  purposes  In  the  next  2  miles  the 
river  divides  frx)m  time  to  time  into  side  channels,  until  there  are  some  79  of  these, 
varying  frt>m  2  to  5  feet  in  width  and  from  6  inches  to  8  feet  in  depth,  through  whidi 
all  the  water  passes.  This  division  is  maintained  for  about  three  miles,  and  is  called 
Weekly  Sand  Bars,  after  which  the  streams  unite  and  form  about  a  dozen  channels, 
with  an  average  width  of  15  feet  and  a  depth  of  4  feet. 

Biter's  Bridge  to  BraxtotCs  Ford — 13^  miles.  At  this  point  the  streams  again  unite 
into  two  channels,  the  largest  of  which  is  60  feet  wide  and  6  feet  deep.  One  mile  below 
the  bridge  these  two  become  one,  and  from  thence  for  about  5  miles  it  continues  about 
60  feet  wide,  with  a  good  depth.  It  then  divides  Again)  and  the  main  channel  is  re* 
duced  to  a  width  of  10  feet,  with  but  little  depth.  This  continues  to  within  a  mile  of 
the  ford,  where  it  is  rejoined  by  some  of  its  scattered  waters,  and  the  river  resumes  its 
former  size. 

BraxtofCs  Ford  to  Nileii's  Bridge — 36  miles.  Below  the  ford  the  river  retains  the  same 
dimensions  for  about  2  miles,  after  which  it  is  again  divided  and  is  alternately  a  good- 
sized  stream  and  a  number  of  streamlets  for  about  10  miles.  Beyond  this  it  is  a  good' 
sized  stream  again  for  11  miles  to  Toby's  Bluff,  just  below  which  Whippy  Swamp,  » 
stream  of  almost  the  same  size  as  the  Salkiehatchie,  empties  into  it.  From  this  junc- 
tion to  a  i)]ace  called  Murdock's  Sand  Drags,  a  distance  of  3  miles,  the  river  has  an 
increased  width  and  depth.  These  sand  drags  are  formed  in  a  similar  manner  to  the 
Weekly  Sand  Bars,  and  extend  for  f  of  a  mile.  Below  these  the  river  increases  in  size 
to  Niles's  Bridge,  where  it  is  90  feet  wide  and  6  feet  deep. 

NiMs  Bridge  to  Junction — 22|  miles.  For  4  miles  the  river  continues  about  the  same, 
after  which  it  again  narrows  to  20  feet  in  width,  reniaiuing  the  same  in  depth,  for 
about  4  miles  to  the  Weekly  Sand  Drags,  where  it  is  about  12  feet  wide  and  less  than 
a  foot  in  depth.  These  continue  about  i  a  mile,  the  channel  remaining  the  same. 
Below^the  river  remains  still  narrow,  but  increases  in  depth,  with  the  exception  of  a 
few  shoals,  for  a  distance  of  3  miles.  At  this  point  there  is  a  rapid  nearly  ^  of  a  mile 
in  length. 
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This  is  formed  by  the  river  becoming  filled  with  floating  logs  and  d^hriSj  which  lodge 
in  a  bend  and  obstmct  the  channel.  The  water  then  makes  a  new  channel,  connect- 
ing the  extremities  of  the  bend,  and  there  is  the  same  fall  in  this  shorter  channel  as 
there  was  in  the  larger  one  around  the  bend,  hence  greater  velocity.  The  rapid  is 
also  considerably  obstructed  by  roots,  logs,  &c.  Below  this  the  river  is  join^  by 
fire  small  streams,  and  becomes  40  feet  wide.  Thence  it  widens  till  just  above  its 
junction  with  the  Little  Salkiehatchie,  a  distance  of  3  miles,  it  becomes  60  feet  wide 
and  6  feet  deep,  while  at  the  junction  it  increases  its  width  to  120  feet  and  is  6  feet 
deep.    The  Little  Salkiehatchie  is  about  about  45  feet  wide  at  its  mouth. 

JwicfHm  to  Hickory  ITtiZ— 36^  miles.  The  river  continues  wide  and  fairly  straight, 
though  in  some  places  shoal  and  obstructed  with  logs,  to  the  railroad  bridge,  a  dis- 
tance of  24  miles.  From  this  point  to  Hickory  Hill  Landing  it  is  free  from  all  ob- 
structions, and  averages  from  200  to  400  feet  in  width,  and  from  8  to  12  feet  in  depth. 
It  is  exce^lingly  tortnous,  with  low  banks. 

At  Hickory  Hill  2  rows  of  piles,  driven  during  the  late  war,  still  obstruct  naviga- 
tion. Part  of  these  are  visible  at  low-water,  and  others  have  been  broken  or  cut  off 
by  the  raftsmen,  and  are  always  covered.  Tliey  form  a  serious  obstacle,  and  prevent 
boats  or  vessels  frt>m  passing  bevond  this  landing.  With  their  removal  and  a  com- 
paratively small  expenditure,  light-draught  boats  could  reach  the  junction  of  the  two 
rivers. 

Below  Hickory  Hill  the  river  was  not  examined,  as  it  was  ascertained  that  the 
channel  was  free,  and  all  that  was  needed  for  the  commerce  of  that  section. 

The  current  of  the  river  is  about  2  miles  an  hour  down  to  where  the  tidal  influence 
is  felt.  The  mean  rise  and  fall,  due  to  the  backing  up  of  the  tide,  is  about  2^  feet  at 
the  railroad  bridge.     This  action  extends  to  within  a  few  miles  of  the  junction. 

noDUcnoNS  of  the  surroundiko  country,  and  probable  commerce  of  the 

RIV^R,  IF  improved. 

The  principal  production  of  the  upper  portion  of  this  river  is  timber,  and,  below  the 
lailroad  eroesine,  rice.  The  marketable  woods  are  pine,  hickory,  red  and  white  oak, 
Mh,  cypress,  and  poplar.  Above  the  junction  the  shipments  now  amount  to  500,000 
feet  of  timber,  200,000  feet  of  lumber,  and  500,000  shingles  yearly.  This,  it  is  esti- 
mated, would  be  increased  to  10,000.000  or  15,000,000  feet  of  lumber  and  timber,  if  the 
riTer  dioold  be  improved  so  as  to  allow  the  passage  of  rafts  and  flats  to  a  few  miles 
iboTe  Toby's  Bluff.  The  production  of  naval  stores  would  also  probably  be  undertaken 
on  a  large  scale. 

Below  the  junction,  as  well  as  on  the  Little  Salkiehatchie,  large  quantities  of  ranging 
timber,  as  well  as  lumber  and  shingles,  are  shipped  yearly. 

PROPOSED   improvement. 

The  improvements  proposed  consist  of  removing  the  pile  obstruction  at  Hickorv  Hill 
and  clearing  the  river  of  logs  and  the  sand  shoals  accumulated  around  them,  from  a 
point  5  miles  above  Toby's  Bluff  to  the  railroad  bridge.  This  includes  clearing  the 
npids  mentioned  as  being  midway  between  the  junction  and  Niles's  Bridge.  Through 
the  Weekly  and  Murdock's  Sand  Drags  it  is  proposed  to  concentrate  a  sufficient 
imonnt  of  water  into  a  single  channel  to  accommodate  rafts  and  flat-boats.  This,  it 
isthooght,  can  be  done  at  a  slight  cost  and  with  a  reasonable  prospect  of  permanency 

The  following  is  the  estimate  of  the  cost  of  these  improvements,  viz : 

Clearing  the  river  and  concentrating  the  current  from  5  miles  above  Toby's 

Bluff  to  junction $11,000 

Clearing  the  river  from  junction  to  railroad  bridge 5, 000 

EemoTiDg  pile  obstructions  at  Hickory  Hill 400 

Total 16,400 

The  estimates  are  based  upon  removing  the  obstructions  by  hand  during  the  low 
stage*  of  the  river.    These  generally  occur  during  the  summer. 

Toe  Little  Salkiehatchie  was  not  examined.  From  the  best  information  that  could 
he  obtained  it  was  learned  that  this  river  contained  sufficient  water  for  light-draught 
DftWgation  for  only  a  few  miles,  and  even  in  this  portion  it  is  much  obstructed  by  logs 
Sfidbars.  Som^  of  the  raftsmen  prefer  it,  however,  to  the  Big  Salkiehatchie  on  account 
<>f  its  freedom  from  sand  drags. 

I  am  informed  that  about  thirty  years  ago  the  State  of  South  Carolina  appropriated 
*<WD«  $30,000  for  the  improvement  or  this  river.  The  channel  through  the  Weekly  Sand 
^ag  is  apparently  all  that  remains  of  this  improvement. 

The  field  work  of  this  survey  was,  by  your  direction,  intrusted  to  Mr.  J.  H.  Hal- 
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This  improvement  is  located  in  the  collection  district  of  Charleston.    This  river  is 
its  southern  houndarv.    Charleston  and  Beaufort  are  the  nearest  ports  of  entry. 
Very  respectfully,  your  obedient  servant, 

J  AS.  C.  Post, 
Captain  of  Engineers, 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers,   U,  S,  A. 


J    17. 


SURVEY  FOR  THE  REOPENIN.G  OF  THE  SANTEE  CANAL,  SOUTH  CARO- 
LINA. 

United  States  Engineer  Office, 

New  Yorkj  January  26,  1881. 

Oeneral  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey for  the  reopening  of  the  Santee  Canal,  in  the  State  of  South  Caro- 
lina, with  an  estimate  of  the  cost  of  repairing  it,  and  restoring  it  to  a 
working  condition,  as  provided  for  by  section  2  of  the  act  approved 
June  14, 1880.  This  work  was  assigned  to  my  charge  by  letter  dated 
June  17, 1880,  and  was  executed  by  Capt.  James  C.  Post,  United  States 
Engineers,  who  was  assisted  by  Mr.  J.  H#  Fisher. 

The  Santee  Canal,  located  in  Charleston  County,  South  Carolina, 
was  begun  in  1793  and  finished  in  the  year  1800,  under  a  charter  granted 
in  1786  by  the  legislature  of  the  State  of  South  Carolina.  It  connects 
Santee  Kiver  with  the  tidal  headwaters  of  Cooper  Kiver,  and  was  de- 
signed to  enable  the  people  of  the  northern  and  northeastern  districts 
of  the  State  to  send  their  products  to  the  city  and  port  of  Charleston  in 
a  convenient,  expeditious,  and  economical  manner. 

The  Santee  is  one  of  the  principal  rivers  of  South  Carolina.  It  is 
formed  by  the  junction  of  the  Congaree  and  Wateree,  in  the  central 
portion  of  the  State.  From  the  junction,  the  river  flows  for  about  40 
miles  in  a  southerly  direction,  while  the  lower  reaches  take  a  southeast- 
erly course  to  the  Atlantic  Ocean.  Its  mouth  is  located  about  60  miles 
northeast  of  Charleston.  The  whole  length  of  the  river  is  about  180 
miles.  The  Congaree  is  formed  by  the  union  of  the  Saluda  and  Broad 
rivers,  about  three-quarters  of  a  mile  above  the  city  of  Columbia.  After 
a  course  of  about  50  miles  it  joins  the  Wateree,  being  navigable  for 
steamboats  throughout  its  entire  length.  Its  chief  tributary,  Broad 
River,  rises  in  North  Carolina,  and  is  considered  navigable  for  pole- 
boats  carrying  from  30  to  40  bales  of  cotton  for  a  distance  of  about  140 
miles  above  Columbia. 

The  Wateree  has  a  southerly  course.  Its  length  is  perhaps  100  miles, 
and  it  is  navigable  for  steamboats  to  the  vicinity  of  Camden,  50  miles 
above  its  junction  with  the  Congaree.  It  is  formed  by  the  confluence  of 
Catawba  River  and  Fishing  Creek,  the  former  having  a  length  of  about 
250  miles,  with  its  source  in  North  Carolina.  Fishing  Creek  is  a  com- 
paratively unimportant  stream. 

Cooper  River  is  a  short  tidal  stream,  flowing  in  a  southerly  course 
along  the  eastern  shore  of  the  peninsula  upon  which  the  city  of  Charles- 
ton is  situated,  and  emptying  into  Charleston  Harbor.  Coasting  ves- 
sels of  considerable  burthen  can  ascend  to  its  headwaters. 

From  the  location  and  comparative  magnitude  of  the  various  water- 
courses that  successively  enter  or  form  the  Santee,  it  would  seem  that 
the  Santee  Canal  was  well  calculated  to  furnish  a  desirable  and  conve- 
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nient  water  route  to  the  harbor  of  Charleston  from  the  interior  of  the 
State,  especially  from  its  northern  central  portion. 

The  northern  end  of  the  Santee  Canal  is  at  White  Oak  Landing,  on 
the  Santee  River,  neariy  60  miles  from  its  mouth  in  a  straight  line,  but 
perhaps  100  miles  by  river,  and  about  50  miles  north  of  the  city  of 
Charleston.  At  this  point  the  Santee  has  a  width  of  about  270  feet, 
with  a  depth  of  18  to  20  feet  at  ordinary  stages. 

Under  the  terms  of  the  charter  the  southern  terminus  of  the  route 
was  located  at  the  point  where  Biggin  Creek  joins  Fair  Forest  Creek. 
These  creeks  are  also  known  as  the  West  and  Bast  Branch,  respectively, 
and  their  junction  forms  the  head  of  Cooper  River.  The  canal  proper, 
however,  terminated  with  a  tide-lock  on  Biggin  Creek,  about  2  miles 
above  that  point,  the  remaining  2  miles  being  creek  navigation,  with  not 
less  than  from  4  to  6  feet  depth  of  water  at  any  time.  The  mean  rise 
and  fall  of  tide  at  the  site  of  the  tide-lock  is  about  2  feet. 

The  whole  length  of  the  canal  proper,  from  the  first  lock  near  Santee 
River  to  the  tide-lock  on  Biggin  Creek,  is  20J  miles,  of  which  about  5 
miles  constitute  the  summite  level.  The  ascent  from  the  Santee  to  the 
gummit  section  is  34  feet,  the  descent  from  the  summit  to  the  water 
level  at  the  Biggin  Creek  tide-lock  is  69  feet.  This  aggregate  rise  and 
fall  of  103  feet  is  overcome  by  eight  single  and  two  double  or  coupled 
lift-locks;  the  lifts  varying  from  5  feet  to  10  feet. 

These  locks  were  built  of  brick  and  stone  and  had  wooden  gates. 
They  i)ermitted  the  passage  of  boats  of  9  feet  beam  and  54  feet  length, 
carrying  about  20  tons  of  cargo  on  a  draft  of  2  feet  6  inches  to  2  feet  8 
inch^.  It  appears  that  the  canal  had  a  towpath  10  feet  wide  on  each 
bank,  and  that  its  average  dimensions  were  about  as  follows,  viz :  width 
between  towpaths,  35  feet;  width  at  water  surface,  32  feet;  width  at 
bottom,  20  feet;  average  depth  of  cut,  about  5 J  feet;  depth  of  water, 
4  feet 

The  summit  level  of  the  canal  was  expected  to  derive  its  water  sup- 
ply fipom  Kirkwook  Swamp  as  the  principal  reservoir,  into  which  could 
be  drawn  if  necessary,  the  waters  of  two  other  reservoirs,  one  at  the 
head  of  Greenland  Swamp,  the  other  formed  by  the  Swamp  called  Bull- 
town  Bay.  To  feed  the  next  adjoining  canal  levels  south  of  the  summit, 
a  fourth  reservoir  was  formed  at  the  head  of  Biggin  Swamp.  A  small 
stream  and  some  strong  springs  were  also  admitted.  A  number  of 
smaller  basins  were  provided  along  the  lower  reaches,  serving  either  for 
storing  water  or  as  sidings.  About  2  miles  above  the  Biggin  Creek  tide- 
lock,  the  canal  is  crossed  by  the  Northeastern  Kailroad,  which  runs 
from  Charleston  to  Florence  via  Kingstree.  It  is  also  crossed  by  sev- 
eral highways. 

The  canal  was  supplied  with  a  number  of  waste- wiers  and  flood-gates, 
to  control  the  admission  of  feed- water  and  the  discharge  of  surplus 
water;  also  with  seven  aqueducts  to  admit  drainage  water  underneath 
the  canal  wherever  necessary. 

During  the  time  when  the  survey  was  made,  in  October  and  Novem- 
ber, 1880,  the  canal  for  a  length  of  more  than  12  miles,  including  the 
snmmit  level,  was  perfectly  dry.  The  great  reservoirs  designed  to  feed 
the  snmmit  level  were  also  dry.  The  canal  was  found  considerably 
filled  up  at  nnmerous  places;  the  tow-paths  along  the  entire  line  are 
overgrown  with  trees,  canes,  and  briers,  which  rendered  the  progress 
of  the  surveying  party  very  diflScult  and  tedious.  At  several  points  the 
banks  of  the  canal  have  been  cut  by  the  owners  of  adjacent  cultivated 
ands  for  draining  purposes.  Waste  weirs,  flood-gates,  and  aqueducts. 
^  in  a  dilapidated  state.    Two  of  the  latter  could  not  even  be  traced. 
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The  lock  chambers  need  some  repairs,  but  are  otherwise  in  a  good  and 
serviceable  co^idition,  except  those  of  the  tide-lock,  which  are  destroyed. 
All  the  lock-gates  are  decayed. 

The  canal  was  opened  to  commerce  in  the  year  1800,  and  was  operated 
with  more  or  less  success  down  to  the  year  1840,  with  the  exception  of  one 
interval  during  the  years  1817  to  1819,  when  navigation  was  suspended 
from  lack  of  water  in  the  upper  portions,  caused  by  long-continued 
droughts.  An  attempt  was  made  at  that  time  to  supply  the  canal  with 
water  from  the  San  tee  River  by  means  of  pumps,  but  it  failed.  From  the 
time  of  the  completion  of  the  South  Carolina  Bailroad  from  Columbia 
to  Charleston,  in  1840,  and  of  the  Camden  Branch  some  years  later,  the 
canal  traffic  languished,  and  finally  became  so  unremunerative  that  soon 
after  the  year  1850  the  canal  ceased  to  be  operated  and  fell  into  disuse 
and  neglect,  in  which  condition  it  has  remained  to  the  present  day. 
The  subsequent  construction  of  the  Northeastern  Bailroad,  which  crosses 
the  canal  obliquely,  has  rendered  a  revival  of  the  business  on  the  latter 
still  more  difficult  and  doubtful. 

In  addition  to  the  active  and  continued  competition  by  the  railroads, 
the  canal  suffers  under  another  very  serious  disadvantage.  Its  history 
shows  that  from  want  of  water  it  was  not  navigable  in  years  of  pro- 
tracted drought.  Previous  to  its  construction  several  lines  appear  to 
have  been  examined  for  the  purpose  of  locating  a  route  upon  which  the 
supply  of  water  would  be  ample  and  constant,  as  shown  in  the  reports 
of  Captain  Post  and  Col.  C.  Senf,  and  on  the  parish  map  of  the  surveyor, 
H.  Mouzon,  jr.,  all  transmitted  herewith. 

The  expectations  in  this  regard  have  not  been  realized,  and  it  is  impos- 
sible to  remedy  the  evil  except  at  great  expense.  The  recent  examina- 
tion has  failed  to  discover,  within  praticable  distances,  any  new  sources 
from  which  the  summit  level  might  be  supplied  during  the  dry  season. 

The  expense  of  putting  the  Santee  Canal  into  complete  repair,  but 
without  providing  for  the  adequate  water-supply,  is  estimated  by  As- 
sistant Fisher,  who  made  the  examination  and  survey  under  the  imme- 
diate direction  of  Captain  Post^  at  $76,827.95. 

The  details  of  this  estimate  are  as  follows: 

To  dredging  252,683  cubic  yards  of  mud,  at  25  cents $63,170  75 

To  cleanng  723,007  square  yards,  at  $140  per  1,000  square  yards 1, 012  20 

To  rebuilding  22  gates,  at  $240 4,400  00 

To  rebuilding  tide-lock 2,500  00 

To  repairing  waste- ways  and  flood-gates 3,500  00 

To  repairing  21  bridges,  at  $25 525  00 

To  repairing  stone  and  brick  work  on  10  locks,  at  $172 1, 720^00 

Total 76,827  95 

Since  this  estimate  does  not  provide  for  engineering  and  other  contin- 
gent expenses.  Captain  Post  suggests  that  it  should  be  increased  to 
$100,000;  au  estimate  which  seems  to  be  within  safe  limits. 

The  expenditure  of  this  sum,  of  $100,000  will  not,  however,  put  the 
canal  into  full  working  order,  in  the  proper  meaning  of  the  term,  as  it 
will  not  secure  any  water  supply. 

Captain  Post  is  of  the  opinion  that  the  only  practicable  method  of  ob- 
taining water  for  the  canal  is  by  pumping;  but  he  does  not  recommend 
it,  as  the  expense  would  be  too  great  in  proportion  to  the  value  of  the 
canal,  the  trade  of  which  has  been  absorbed  by  the  competing  railroads^ 
and  he  gives  therefore  no  estimate  of  the  cost  of  securing  the  necessary- 
amount  of  water. 

The  act  of  Congress  under  which  the  survey  was  made  requires  an 
estimate  to  be  furnished  of  the  cost  of  '^reopening  Santee  Canal,"  and^ 
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aBsnch  reopening  necessarily  implies  a  suflSciency  of  water  for  purposes 
of  Dftvigation,  a  consideration  of  the  question  of  water-supply  seems  to 
\)e  imperative. 

There  are  two  methods,  by  either  one  of  which  the  canal  may  be  ren- 
dered Davigable  during  the  driest  season.  The  first  method  consists  in 
lowering  the  summit  level  so  that  it  can  be  fed  directly  from  the  Santee 
Biver.  The  secand  method  consists  in  the  application  of  steam-pumps, 
as  already  suggested,  to  keep  the  summit  level  supplied  with  water- 
drawu  from  the  Santee  Riv^er. 

A  third  method  might  be  discussed,  comprising  the  restoration  and 
nae  of  the  old  reservoirs  to  furnish  water  to  the  upper  sections  of  the 
canal  when  sufficient  drainage  water  is  available,*  and  the  employment 
of  steam-pumps  during  the  dry  season.  But  as  this  method  does  not 
seem  to  offer  any  advantages  over  that  which  contemplates  supplying 
aU  the  water  with  pumps,  no  estimates  of  its  cost  will  be  made.  Any 
special  merits  which  it  may  possess  on  the  score  of  economy  can  only 
he  determined  by  a  minute  and  careful  survey. 

FIRST  METHOD— BY  LOWERING  THE  SUMMIT  LEVEL. 

The  low- water  level  of  Santee  Eiver  at  the  starting-point  of  the  canal, 
near  lock  I,  is  about  35  feet  above  low-water  at  the  tide-lock  near- 
Cooper  River.  The  surface  of  the  water  in  the  summit  level,  when  filled 
to  the  proper  depth  of  4  feet,  is  34  feet  higher  than  the  Santee.  Below 
lock  VIII,  south  of  the  summit,  the  water  level  of  the  canal  is  about  7 
feet  below  the  low-water  level  of  the  Santee.  The  excavation  for  the 
new  summit  level  drawing  its  water  directly  from  the  river  would  extend 
Dearly  to  that  point,  where  a  new  lock  of  about  7  feet  lift  must  be  built. 
Hie  loeks  now  numbered  IX  and  X  and  th^tidelock  would  be  preserved 
or  repaired,  but  all  the  other  locks  would  be  abolished.  A  guard-lock 
near  the  Santee  would  doubtless  be  necessary.  The  length  of  the  cut- 
ting will  be  about  14  miles,  and  at  many  places  the  bottom  of  the  new 
caMl  will  be  from  30  to  40  feet  lower  than  it  is  at  present.  From  a  rough 
calculation  it  appears  that  this  plan  involves  the  excavation  of  about 
5,000,000  cubic  yards  of  material,  which  includes  the  construction  of 
low  banks  and  draining  ditches  on  both  sides  of  the  canal  to  prevent  the 
rainwater  of  the  adjacent  fields  and  swamps  from  overflowing  into  the 
canal,  damaging  the  slopes  and  carrying  sediment  into  it. 

It  is  not  known  what  kind  of  soil  will  be  met  with  in  making  these 
excavations.  In  digging  the  original  canal  no  difficulties  seem  to  have 
been  encountered  except  at  one  place  near  Biggin  Creek,  where  a  deposit 
of  hard  limestone  was  found,  and  at  a  few  other  isolated  places  where 
beds  of  large  oyster  shells  and  bones  and  tusks  of  some  extinct  species 
of  animals  had  to  be  removed. 

From  the  alluvial  character  of  the  region  it  is  supposed  that  the  dig- 
ging would  be  generaUy  easy;  but  as  for  several  miles  the  cuts  are  quite 
deep,  it  is  deemed  advisable  to  place  the  cost  of  excavation  at  not  less 
than  15  cents  per  cubic  yard,  which  is  assumed  to  include  the  cost  of 
revetting  a  portion  of  the  long  side  slopes  when  necessary. 

Besides  the  necessity  of  building  a  new  lift-lock  and  guard-lock,  the 
plan  will  require  the  reconstruction  of  several  bridges,  of  basins  and 
yards  for  repairing  boats,  storehouses  and  workshops;  also  the  acquisi- 
tion of  additional  land.  As  to  the  cost  of  making  the  excavation  10  per 
oent  is  added  for  contingencies,  it  is  believed  that  the  aggregate  sunt 
^  approximately  represent  the  total  cost  of  the  work. 
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PROBABLE  COST  OF  THE  WORK  BT  THE  FIR8T  METHOD. 

5.000,000  cubic  yards  excavat^  inclading  revetting,  at  15  cents t^TjO.OOO 

For  locks,  basins,  boildlDgs,  bridges,  &,c 60,000 

810,000 
Add  10  per  cent,  for  engineering  and  incidental  expenses 81, 000 

Total 891,000 

The  original  estimate  of  the  cost  of  the  Santee  Canal  was  £55,620^  or 
about  $278,000.  In  his  report  of  November  11, 1800,  Colonel  Senf  says 
that  the  actual  expenses  up  to  that  time  had  exceeded  double  that 
amount.  The  ultimate  cost,  according  to  information  received  by  Cap- 
tain Post,  was  nearly  four  times  the  original  estimate,  or  perhaps 
$1,100,000. 

An  approximate  calculation  shows  that  the  volume  of  water  ab- 
stracted from  the  Santee  to  keep  the  canal  well  supplied  amounts  to 
about  600  cubic  feet  per  minute.  The  loss  of  so  small  a  quantity  cannot 
in  any  manner  affect  the  river. 

As  will  be  seen  further  on,  the  probable  running  expenses  per  annnm 
of  the  Santee  Canal,  with  ten  lift-locks  and  one  tide-lock,  are  calculated 
to  be  $19,320.  The  plan  here  discussed  requires  only  three  lift-locks, 
one  tide-lock,  and  one  guard-lock,  and  will  be  more  economical  in  that 
respect ;  but  as  the  long  slopes  in  the  deep  cuttings  will  require  constant 
attention  and  frequent  repairs,  it  seems  to  be  proper  to  estimate  the 
annual  expense  of  operating  the  canal  at  not  less  than  about  $15,000. 

SECOND  METHOD — BY  SUPPLYING  THE  WATER  WITH  PUMPS. 

To  make  an  approximate  estimate  of  the  cost  of  this  plan,  it  is  neces- 
sary to  compute  the  probable  quantity  of  water  that  is  required  for  the 
service  of  the  canal. 

In  years  when  navigation  was  suspended  in  the  canal  from  want  of 
water,  it  was  dry  for  about  14  miles  of  its  length.  The  pumps  must  be 
therefore  powerful  enough  to  fill  a  canal  prism  of  that  length,  and  when 
filled  to  provide  for  all  losses  from  filtration,  evaporation,  leakage  at 
locks,  and  lockage. 

From  observations  made  on  canals  of  cross-sections  similar  to  those 
of  the  Santee  Canal,  such  as  the  Erie  Canal  l>efore  it  was  first  enlarged, 
it  may  be  roughly  estimated  that  the  loss  from  filtration  and  evapora- 
tion is  about  equal  to  two  canal  prisms  per  month.  A  canal  privsm  of 
the  width  and  depth  already  described  and  14  miles  long  contains 
7,687,080  cubic  feet  of  water;  and  the  loss  from  filtration  and  evax)ora- 
tion  may  be  therefore  estimated  at  15,375,360  cubic  feet  per  month. 

The  daily  leakage  at  the  two  summit  locks  is  estimated  at  twenty-four 
lockfuls  or  prisms  of  lift,  equal  to  seven  hundred  and  twenty  such  prisms 
per  mouth.  According  to  the  description  given  in  the  report  of  Colonel 
Senf,  who  constructed  the  canal,  the  dimensions  of  each  of  the  two  sum- 
mit locks  (Nos.  Ill  and  IV)  were :  width  10  feet,  and  length  66  feet.  At 
lock  111  the  lift  was  9J  feet;  at  lock  IV,  10  feet.  The  cubical  contents 
of  one  prism  of  lift  may  be  taken  at  6,600  cubic  feet,  and  the  monthly 
loss  through  leakage  at  the  locks  at  4,752,000  cubic  feet. 

It  is  difficult  to  form  an  estimate  of  the  probable  expenditure  of  water 
for  lockage.  It  is  stated  that  during  the  best  business  year  of  this  canal 
750  boats  passed  through.  In  all  probability  this  amount  of  traffic  was 
not  nearly  uniformly  distributed  over  the  whole  year.  It  is  more  likely 
that  the  bulk  of  it  was  done  when  the  cotton  crop  was  moved  towards 
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Charleston.  In  the  absence  of  better  information,  it  is  assumed  that 
two-thirds  of  the  whole  year's  business  is  done  within  three  months;  that 
if  the  canal  could  be  relied  upon  as  being  always  suf&ciently  supplied 
with  water,  at  least  1,500  boats  would  pass  through  annually;  and  that 
daring  the  busy  season  an  aggregate  of  333  boats  would  pass  it  in  both 
directions  in  one  month. 

Allowing  two  lock  prisms  to  each  boat,  the  monthly  expenditure  of 
water  for  locking  through  333  boats  would  be  4,356,000  cubic  feet. 
The  aggregate  amount  of  water  to  be  drawn  by  the  pumps  from  Santee 
River  during  one  month  would  therefore  be  as  follows: 

Cabic  feet 

For  filling  canal  prism  ^^Y^a 640,640 

For  filtration  and  evaporation 15, 375, 360 

For  leakage  at  locks 4,752,000 

For  lockage 4,356,000 

Total  consumption  of  water  in  one  month .,., 25, 124,000 

It  is  supposed  that  three  pumps  are  employed,  driven  by  steam-power, 
And  placed  as  follows : 

First  pump,  near  lock  I,  Santee  River,  5  feet  lift ;  discharging  into  the 
first  canal  level. 

Second  pump,  near  lock  II,  5,150  feet  from  first  pump,  10  feet  lift; 
drawing  fi-om  the  first  level  and  discharging  into  the  second  level. 

Third  pump,  near  double  lock  III,  8,150  feet  from  the  second  pump; 
total  lift  19  feet ;  drawing  from  the  second  level  and  supplying  the  sum- 
mit level  and  adjacent  retiches  as  far  as  lock  VIII. 

In  the  following  calculations  the  prices  given  refer  to  centrifugal 

pumps;  other  varieties  of  pumps,  may,  of  course,  be  applied. 

CAFICITY  OF  PUMPS  AND  POWER  OF  ENGINES  RUNNING  TEN  HOURS 

A  DAY. 

The  first  pump  must  raise  during  each  day  of  10  hours  at  least  837,466 
cabic  feet  of  water  5  feet  high,  or  about  10,500  gallons  per  minute ; 
engine  25  horse-power. 

The  second  pump  must  raise  10,000  gallons  per  minute,  10  feet  high ; 
engine  50  horse-power. 

The  third  pump  must  raise  9,270  gallons  per  minute,  19  feet  high; 
engine  100  horse-power 

The  pumps  may  be  all  of  the  same  size,  the  difference  being  only  in 
the  amount  of  power  applied. 

About  400  feet  of  15-inch  pipe  and  a  dozen  elbows  would  be  required 
to  make  the  connections  with  the  upper  and  lower  levels ;  the  ends  of 
pipes  entering  the  canal  will  have  grated  guards  and  be  otherwise  pro- 
tected from  injury. 

Each  pump,  with  engine,  boiler,  and  stock  of  fuel  will  be  housed,  and 
quarters  will  oe  provided  for  engineers  and  firemen. 

The  total  cost  of  the  pumping  plant,  including  purchase,  transporta- 
tion, and  setting  up  machinery,  is  estimated  at  $44,770,  viz : 

Pump  No.  1,  with  eDglne  and  boiler $5, 000 

Pomp  No.  2,  with  engine  and  boiler 7, 300 

Pomp  No«3,  with  engine  and  boiler 10, 500 

400  feet  15-inch  pipe,  at  $7 \ 2,800 

12  elbows,  at  $50 600 

Pipegoards  and  other  fixtures 1,000 

BuUding .' 13,500 

Add  10  per  cent,  for  contingent  exx)enBeB 4, 070 

Total..: 44,770 
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ANNUAL,  EXPENSES  OF  OPERATING  PUMPING  PLANT. 

It  is  assumed  that  the  whole  pumping  plant  is  in  charge  of  a  chief  en- 
gineer, and  that  each  pnmp  with  engine  is  attended  by  an  assistiint 
engineer  and  a  fireman. 

1  chief  engineer,  |125  per  month $1,500 

3  assistant  engineers,  each  f75  per  month 2,700 

3  firemen,  each  $50  per  month 1,800 

Oil,  tallow,  waste,  and  repairs 2,700 

1,800  tons  of  coal,  at  $6.50 11,700 

Total 20,400 

The  capital,  the  interest  of  which,  at  6  per  cent.,  would  pay  these 
annual  expenses,  is  equal  to  $340,000. 

PROBABLE   COST  OF  THE  WORK  BY  THE  SECOND  METHOD. 

Repairing  canal  and  locks |100,  COO 

Procuring  and  setting  up  pumping  plant 44, 770 

Running  expenses  of  pumping  plant,  capitalized « 340, 000 

Total '. 484,770 

OPERATING  EXPENSES. 

The  annual  expense  of  operating  the  canal,  not  including  pumping, 
may  be  approximately  computed  from  a  statement  given  in  Colonel 
Senf 's  report,  in  which  he  enumerates  the  personnel  required  for  the 
work.  The  rates  of  pay  are  not  stated  ia  the  report,  but  the  prices  given 
in  the  following  table  are  probably  not  far  firom  those  that  would  obtain 
in  practice. 

ANNUAL  EXPENSES  OF    OPERATING    THE    SANTEE    CANAL,    NOT    INCLUDING    COST    OF 

PUMPING. 

2  toll-receivers,  at  $900  per  annum |1, 800 

10  lock-keepers,  at  |500  per  annum 5,000 

10  laborers  as  assistants  at  locks,  at  $300  per  annum 3, 000 

2  blacksmiths,  at  $500  per  annum 1,000 

4  carpenters  and  boat-builders,  at  $500  per  annum 2,000 

2  bricklayers,  at  $500  per  annum 1,000 

13,800 
40  per  cent,  for  superintendence,  tools,  materials,  and  incidental  expenses 5, 520 

Total 19,320 

The  reopening  of  the  Santee  Canal  by  means  of  a  second  method — 
the  least  costly  of  the  two— cannot  perhaps  be  regarded  as  inexpensive 
when  the  restricted  benefits  to  be  secured  are  taken  into  consideration. 
The  railroads  will  continue  to  be  dangerous  competitors;  they  have 
proved  to  be  so  not  only  for  this  canal,  but  also  for  the  navigable  rivers 
that  formerly  contributed  to  its  business.  Broad  Eiver,  the  chief  trib- 
utary of  the  Congaree,  belongs  to  that  class. 

The  transportation  business  of  that  river  has  much  diminished  since 
the  railroads  were  built  that  run  near  and  parallel  to  it,  or  through  the 
districts  that  supplied  it  with  freight.  At  the  same  time  it  may  be  said 
that  an  improvement  of  this  river  and  of  other  rivers  in  South  Carolina 
is  urgently  called  for  by  many  people  interested  in  the  transportation 
business,  and  that  the  ascendency  of  the  railroads  is  at  least  in  part  as- 
cribed to  the  many  obstructions  that  are  allowed  to  impede  river  navi- 
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gation,  the  removal  of  which  would  again  attract  business  to  these  rivers. 
It  is  possible  that  a  thorough  system  of  improvement  of  all  the  water 
routes  that  naturally  connect  with  the  canal  would  tend  to  revive  the 
trade  on  the  latter.    A  certain  advantage,  however,  is  claimed  for  the 
railroads,  peculiar  to  these  Southern  districts.    Cotton,  the  principal 
staple,  is  in  most  cases  raised  on  borrowed  capital  (see  evidence  in  the 
report  of  the  Senate  Select  Committee  on  Transportation  Routes  to 
the  Seaboard,  1874).    This  capital  is  furnished  in  the  form  of  provisions 
and  fertilizers  on  which  the  producer  has  been  obliged  to  pay,  hereto- 
fore, an  average  of  2J  per  cent,  interest  per  month.    It  is  therefore  of 
great  importance  to  the  producer  to  send  his  crops  to  market  by  the 
most  expeditious  mode  he  can  find,  and  the  railroad  is  for  that  reason 
generally  preferred  by  him  to  the  slower  river  or  canal  route.    There  can 
be  Uttle  doubt  that  a  thorough  improvement  of  the  canal,  and  of  the 
river  routes  connected  with  it,  would  compel  the  railroads  to  lower  their 
freight  rates,  and  thus  be  beneficial  to  producers  and  consumers  alike ; 
and  if  it  is  not  deemed  important  or  desirable  that  the  enterprise  should 
be  financially  successful,  the  reopening  of  the  canal  would  be  followed 
by  a  revival  of  business  on  it,  if  the  tolls  are  placed  sufficiently  low. 

It  is  respectfully  suggested  that  this  subject  should  be  examined  in 
connection  with  the  improvement  of  the  navigation  of  the  Congaree  and 
Sautee  rivers  from  the  city  of  Columbia  to  the  ocean,  and  in  its  relations 
to  the  probable  construction  by  the  general  government,  at  no  distant 
day,  of  a  continuous  line  of  inland  steamboat  navigation,  near  the  main 
coast,  extending  from  Charleston  in  a  northeasterly  direction  into  and 
tliTough  North  Carolina,  and  in  a  southwesterly  direction  into  Florida. 
Attention  is  invited  to  a  repprt  of  an  examination  of  the  Santee  Kiver, 
sabmitted  by  Capt.  Charles  B.  Phillips,  United  States  Corps  of  Engi- 
neers, April  14,  1880,  printed  in  Senate  Ex.  Doc.  No.  161,  Forty-sixth 
Congress,  second  session.  The  examination  was  made  by  Assistant 
Engineer  J.  M.  Wolbrect. 

file  total  length  of  the  river  from  the  point  where  it  is  formed  by  the 
confluence  of  the  Congaree  and  Wateree,  to  the  ocean,  was  stated  to  be 
184  miles;  and  it  was  estimated  that  the  cost  of  establishing  a  5-foot 
low-river  navigation  from  the  head  of  the  river  to  Wright's  Bluflf,  a  dis- 
tance of  about  25  miles,  and  a  7-foot  low-river  navigation  from  Wright^s 
Bluff  to  the  ocean,  would  not  exceed  about  $105,000.  This  amount  in- 
cludes the  cost  of  a  canal  leading  into  Winyah  Bay,  with  a  view  of  avoid- 
ing the  bad  bar  at  the  mouth  of  the  Santee. 

Thia  work  is  located  in  the  collection  district  of  Charleston.    Charleston  is  the  neai> 
eitport  of  entry, 
tne  amount  of  duties  on  imports  collected  in  the  year  1879  was  (24,070. 

The  following  papers  are  herewith  transmitted: 

1.  The  report  of  Capt.  J.  C.  Post,  Corps  of  Engineers.  U.  S.  A. 

2.  Tracing  of  chart  of  survey  of  Santee  Canal  by  Captain  Post.* 

3.  The  report  of  Colonel  Senf  on  the  construction  of  the  Santee  Canal.* 

4.  General  plan  of  the  canal,  accompanying  Colonel  Senfs  report.* 

5.  Map  of  the  parisli  of  Saint  Stephen,  in  Craven  County,  exhibiting  several  plans 
pncticable  for  making  a  navigable  canal,  by  Surveyor  Henry  Mouzon,  jr.* 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GlLLMOBE, 

Lieut  Colonel  of  Engineers^ 
BvL  Maj.  Oen.,  U.  8.  A, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.  S.  A. 


d 
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rfport  of  captain  james  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

ChaHeatatiy  S.  C,  December  13,  1880. 

Colonel:  In  accordance  with  your  instructions  of  August  2, 1880,  Thave  to  snbmi* 
the  following  report  of  an  examination  and  survey  of  tne  Santee  Canal,  South  Car 
olina,  made  with  a  view  of  ascei-taining  the  cost  of  reopening  it. 

This  canal  was  constructed  to  connect  the  waters  of  the  Santee  River  and  its  tribu- 
taries, the  Congaree  and  Wateree,  which  drain  nearly  one-half  of  the  northern  part 
of  South  Carolina  and  a  portion  of  North  Carolina,  with  the  headwaters  of  the  Cooper 
River,  in  order  to  bring  the  city  of  Charleston  in  direct  water  communication  with 
this  large  section  of  country. 

When  first  projected  a  survey  of  five  different  routes  was  made.  These  were,  first, 
from  Greenland  Swamp  through  the  north  branch  of  Biggin  Swamp  to  Biggin's 
Bridge,  a  distance  of  23  miles ;  second,  from  Greenlaiid  Swamp  through  the  south 
branch  of  Biggin  Swamp  to  Bic:gin's  Bridge,  a  distance  of  22  miles;  and  third,  from 
Mattasee  Lake  to  Wadboo  Bridge,  16  miles ;  these  three  connected,  with  the  west 
branch  of  the  Cooper  River.  The  fourth  route  was  from  Savannah  Creek  to  Hnger's 
Bridge,  14  miles  and  40  chains,  and  the  fifth  from  Santee  Creek  to  the  same  bridge  on 
the  east  branch  of  the  Cooper,  a  distance  of  15  miles  and  40  chains.  These  are  given 
on  an  old  map,  a  copy  of  which  is  inclosed  herewith.  According  to  the  best  informa- 
tion that  could  be  obtained,  this  map  must  have  been  made  before  the  war  of  the 
Revolution.     No  other  information  could  be  found  in  regard  to  these  routes. 

In  1786,  a  charter  was  granted  by  the  legislature  of  the  State  to  connect  the  Santee 
River  with  the  Cooper  River.  No  route  was  designated  in  the  charter,  but  it  was 
evidently  the  intention  of  the  incorporators  to  take  either  the  first  or  the  second 
shown  on  Mouzon's  map,  as  it  was  stated  in  the  subscription  paper  that  the  proposed 
canal  was  to  begin  at  or  near  Greenland  Swamp.  Soon  after  the  granting  of  the 
charter  the  project  was  placed  in  charjoce  of  Colonel  Christian  Senf,  a  Swede,  as 
engineer,  who  was  at  that  time  chief  engineer  of  South  Carolina. 

He  also  made  an  examination  and  survey  in  January  and  March,  1787,  and  finally 
advocated  a  sixth  route,  commencing  at  Whit«  Oak,  a  few  miles  below  Greenland 
Swamp,  as  the  only  one  which  promised  a  sure  supply  of  water  for  the  summit.  This 
route  was  adopted  and  the  canal  was  commenced  in  1793,  and  completed  in  1600.  It 
was  constructed  22  miles  long,  35  feet  wide,  5^  feet  deep,  and  had  a  draw  path  10  feet 
wide  on  ea<;h  side.  The  depth  of  water  was  4  feet.  The  boats  in  traversing  the  canal 
rose  from  the  Santee  River,  in  2^  miles,  Ii4  feet,  by  two  single  and  one  double  lock, 
to  the  summit  level,  5  miles  in  length,  which  was  supplied  with  water  from  reservoirs 
and  springs.  The  first  reservoir,  known  as  Kirk's  Swamp,  is  two  feet  higher  than  the 
summit,  and  is  400  yards  wide  and  2,200  yards  long.  This  was  snppli^  with  addi- 
tional water  by  means  of  dams  and  drains  from  the  head  of  Greenland  Swamp,  and 
from  a  second  swamp  known  as  Bull  Town  Bay,  which  were  designated  the  second 
and  third  reservoirs  respectively. 

In  passing  from  the  summit  level  to  the  tide-water  of  the  Cooper  River,  a  distance 
of  14^  miles,  the  descent  of  69  feet  was  made  by  six  single  and  one  double  lock.  To 
supply  water  for  this  portion,  in  addition  to  that  received  from  the  summit  level,  a 
fourth  reservoir  was  formed  at  the  head  of  Biggin  Swamp  near  lock  4  at  the  south  end 
of  the  summit  level.  This  was  expected  to  yield  a  sufficient  amount  for  the  canal 
between  locks  4  and  8.  From  lock  8  to  lock  9  one  small  stream  was  admitted  into 
the  canal.  Below  lock  9  a  large  and  ever-flowing  spring  enters,  and  just  below  lock 
10  Biggin  Creek,  a  stream  of  considerable  size,  flows  in.  These  were  practically  all 
the  sources  for  the  supply  of  water.  Eleven  locks  in  all  were  constructed,  eight  single 
and  two  double  locks,  and  one  tide-lock,  which  was  placed  about  1  mile  above  Stoney's 
Landing.  At  the  locks  the  average  rise  and  fall  of  the  tide  is  about  2  feet.  All  the 
locks  were  built  of  brick,  with  wooden  gates  and  of  sufficient  dimensions  to  permit  a 
boat  50  feet  long  and  9  feet  beam  to  pass  through  them.  These  boats  carried  a  load 
of  20  tons  with  a  draught  of  about  2  feet  9  inches. 

The  estimated  cost  of  thfe  canal  was  about  £56,000,  but  this  I  am  informed  was 
increased  nearly  fourfold  before  the  work  was  completed,  including  all  the  buildings 
that  were  erected. 

A  copy  of  Colonel  Senf^s  final  report  is  forwarded  herewith.  It  gives  an  interesting 
account  of  the  difficulties  encountered  during  the  prosecution  of  the  work,  the  means 
employed  in  overcoming  them,  and  the  methods  of  administration  adopted  aftor  its 
completion.  This  is  accompanied  by  a  copy  of  the  general  plan  forwarded  with  his 
report. 

From  the  year  1800  to  1817  there  is  no  record  to  show  that  the  canal  was  otherwise 
than  successful,  though  it  is  known  that  it  did  not  at  any  time  fully  meet  the  expecta- 
tions of  its  incorporators.  During  1817,  '16,  '19  there  was  a  protracted  drought  which 
produced  such  a  scarcity  of  water  that  the  canal  was  dry  between  locks  2  and  8,  a  dis- 

*Omitted.     Printed  in  Senate  Ex.  Doc.  No.  60,  Forty-sixth  Congress,  third  session. 
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Uoce  of  14  miles.     This  led  to  a  trial  beiug  made  of  filling  the  summit  level  with 

iFater  from  the  Santee  River  by  means  of  pumps.    Two  were  purchased ;  one  was 

pUeed  at  lock  2  and  the  other  at  lock  3/    The  first,  after  working  for  some  time, 

barely  supplied  the  water  lost  by  leakage,  and  the  second  did  scarcely  as  well.    They 

vereboth  soon  ^iven  up. 

In  the  following  years  there  seems  to  have  been  generally  a  sufficient  supply  of 
water,  and  the  project  was  fairly  prosperous.  During  1830,  which  is  said  to  be  the 
b«t  year,  seven  hundred  and  fifty  boats,  carrying  about  70,000  bales  of  cotton,*  passed 
through  the  canal,  and  it  is  said  that  a  dividend  of  15  per  cent,  was  paid  on  the  stock. 
This  continued  until  the  South  Carolina  Railroad  was  built  and  the  Columbia  Branch 
completed,  in  1840.  A  few  years  later  the  Camden  Branch  was  also  completed,  when 
the  canal  ceased  to  be  used  for  other  than  local  freights.  Soon  after  the  year  1850  the 
project  had  become  so  heavily  involved  that  it  was  given  up. 

I'>Dm  all  that  can  be  learned  the  canal  has  not  been  used  since  for  any  purpose, 
except  that  portion  between  Cooper  River  and  lock  8,  and  even  this  was  only  used  in 
1865  by  some  of  the  planters  in  the  vicinitv  for  bringing  their  produce  to  market. 

At  the  present  time  the  canal  is  considerably  filled  up ;  the  banks  are  generally  good, 
though  mnch  overgrown,  and  the  locks,  with  the  exception  of  the  tide-lock,  are  in  a 
fair  condition,  though  all  need  some  repairs.  The  tide-lock  has  been  entirely  de- 
stroyed and  all  of  the  gates  of  all  the  locks  are  decayed  and  valueless. 

To  pat  the  canal  in  complete  repair,  Mr.  T.  H.  Fisher,  assistant  engineer,  who  made 
the  examination  and  surv^ey,  estimates  that  it  would  cost  about  |77,000.  This  does 
not  allow  any  peixienta^e  for  contingencies  or  anv  means  for  engineering  labors  inci- 
dent to  making  the  repairs  should  they  be  undertaken.  To  inclucle  these  latter  I  would 
longest  that  the  estimate  be  raised  to  $100,000. 

1^  amount  aa  stated  is  only  for  what  is  needed  upon  the  canal  proper,  and  does 
not  consider  what  would  be  necessary  to  give  the  canal  a  never-failini;  source  of  ade- 
quate water  supply.  As  already  mentioned,  the  canal  failed  in  1817,  ^18,  *19  for  want 
of  water,  and  when  the  examination  was  made  this  year  it  was  again  practically  dry. 
Kirk  Swamp,  the  first  reservoir,  was  also  dry  and  planted  as  a  cornfield,  and  Bull  Town 
Bajandthe  head  of  Biggin  Swamp,  the  third  and  fourth  reservoirs,  were  about  the 
nine.  Thus  the  canal  is  entirely  without  a  water  supply  except  for  that  portion  from 
lock  8  to  lock  10,  which  it  is  thought  could  be  kept  filled  at  small  expense  from  the 
springs  in  the  immediate  vicinity  already  flowing  into  the  canal. 

h  there  are  no  new  sources  for  water  in  the  neighborhood  of  this  work,  and  those 
noT  relied  upon  are  entirely  inadequate  to  furnish  a  supply  in  time  of  droughts,  it 
will  be  impossible  to  keep  the  canal  in  continuous  operation  if  it  is  reopened,  except 
it  be  done  by  pumping.  The  expense  of  this  plan,  even  if  successful,  would  be  so 
gi^t  that  it  cannot  be  recommended. 

The  canal  nearly  thirty  years  ago  was  given  up  because  its  business  was  taken  away 
by  the  South  Carolina  Railroad.  The  condition  has  not  improved  since,  but  instead 
has  grown  worse,  as  a  second  railroad,  the  Northeastern,  now  crosses  the  canal  and 
tlrains  the  country  of  its  productions  in  the  immediate  vicinity..  There  is  no  new 
country  to  be  developed  or  resources  to  be  gained  by  the  canal  at  this  time,  and  if  it 
wold  not  pay  its  expenses  in  18.50  it  certainly  will  not  do  so  now. 

This  canal  is  located  in  the  collection  district  of  Charleston.     Charleston  is  the  near- 
wt  port  of  entry.     Before  closing,  I  desire  to  commend  ^Ir.  Fisher  for  his  industry  and 
perseverance  in  the  prosecution  of  the  survey. 
A  chart  of  the  canal  and  vicinity  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Cai)tain  of  Engineers. 
Lieut.  Col.  Q.  A.  Gillmore, 

Cojrpe  of  EngineerSy  U,  S.  A, 


J   i8. 
EXAMINATION  OF  CANOOCHEE  RIVER,  GEORGIA. 

United  States  Engineer  Office, 

New  York,  November  27,  1880. 

General  :  I  have  the  honor  to  submit  the  following  report  of  an  ex- 
amination of  Canoochee  River,  Georgia,  with  estimates  of  cost  of  im- 
provement, in  accordance  with  the  provisions  of  section  2  of  the  river  . 
^iid  harbor  act  approved  June  14, 1880,  and  assigned  to  my  charge  by 
better  dated  June  17, 1880. 

The  examination  was  intrnstefl  to  Assistant  Engineer  W.  G.  \Y\V 
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liamson,  of  Lexington,  Virginia.    The  field  work  was  commenced  in  the 
latter  part  of  September,  1880,  and  finished  in  October  following. 

Oanoochee  Eiver  is  the  principal  tributary  of  the  Ogeechee,  which  it 
joins  5  miles  above  the  crossing  of  the  latter  by  the  Savannah,  Florida 
and  Western  Eailroad,  and  about  20  miles  from  Ossabaw  Sound.  The 
highest  point  to  which  the  examination  extended  was  Moore's  Bridge, 
at  an  estimated  distance  of  65  miles  from  the  mouth  of  the  river,  meas- 
ured along  the  water  line. 

The  diflSculty  of  ascending  beyond  Moore's  Bridge  in  a  small  boat  at 
the  prevailing  low  stage  of  the  river,  and  the  apparent  insignificance  of 
these  higher  sections  for  purposes  of  transportation,  prevented  the  ex- 
amination from  being  extended  above  the  point  named. 

The  river  is  narrow,  crooked,  and  shallow,  especially  in  the  upper 
reaches  examined.  The  velocities  of  the  current  ranged  from  J  mile  to 
IJ  miles  per  hour;  the  depths  from  1  to  over  12  feet. 

The  upper  reaches,  for  an  estimated  length  of  27.8  miles  from  Moore's 
Bridge  downward,  have  widths  of  from  80  to  100  feet;  the  middle  sec- 
tions for  about  15  miles  are  from  100  to  200  feet  wide,  and  further  down 
to  the  mouth  the  river  has  widths  from  200  to  300  feet. 

The  obstructions  to  navigation  consist  principally  of  snags,  fallen 
trees,  sand  and  rock  bars,  and  are  particularly  numerous  in  the  upper 
reaches  of  the  river.  As  to  the  sand-bars,  Mr.  Williamson  states  that 
there  are  so  many  of  them  that  it  is  almost  impossible  to  say  where  one 
ends  and  the  other  begins,  and  that  it  would  prove  an  endless  job  to 
remove  them.  The  so-called  rock-bars  appear  only  in  the  first  15  miles 
reach  below  Moore's  Bridge,  and  consist  of  compact  stratified  sand,  re- 
sembling the  sandstone  from  the  mountains.  The  material  is  soft  and 
easily  broken  in  situ,  but  its  removal  would  require  blasting. 

The  plan  of  improvement  suggested  by  Mr.  Williamson  essentially 
consists  in  clearing  the  river  of  snags  and  leaning  trees,  in  the  partial 
removal  of  rock-bars,  and  some  cut-oflfs  for  straightening  bends.  He 
expects  that  these  improvements  will  lower  the  sand-bars  by  the  in- 
creased currents  washing  off  the  shifting  sand  and  depositing  it  in  the 
deeper  portions  of  the  river  bed.  By  these  improvements  timber  men 
could  float  their  rafts  safely  at  low-water,  and  boats  of  12  or  18  inches 
draught  could  also  pass  up  at  that  period.  During  somewhat  higher 
stages  of  the  water  steamboats  of  3  feet  draught  could  run  during  6  or 
8  months  of  the  year,  if  the  five  bridges  spanning  the  river  were  rebuilt 
by  the  counties  that  own  them,  and  furnished  with  draws.  'None  of  the 
existing  bridges  are  higher  than  15  feet  above  low-water. 

The  upper  section  of  the  river  from  Moore's  Bridge  to  near  Butler's 
Bridge,  a  length  of  about  27  miles,  would  be  the  most  expensive  part  of 
the  work ;  the  lower  38  miles,  to  the  junction  with  the  Ogeechee,  could  be 
easily  made  navigable  for  boats  drawing  3  feet,  during  the  whole  year. 

The  estimate  given  by  Mr.  Williamson's  report  contemplates  the  im- 
provement of  the  Canoochee  to  such  an  extent  that  the  lower  38  miles 
will  be  navigable  for  boats  drawing  3  feet  and  the  establishment  of  a 
minimum  depth  at  low- water  of  from  18  to  20  inches  in  the  upper  reaches. 
The  total  cost  he  estimates  at  $46,094.41,  including  10  per  cent,  for  con- 
tingencies, to  wit: 

4  rock-bars,  total  length  1,350  feet,  4,588  cubic  yards,  at  85 §22,940  00 

9  cut-offs,  total  leugtfi  3,625  feet,  21,887  cubic  yards,  at  23  cents 6, 534  01 

2,181  snags  and  fallen  trees,  at  $5 10,905  00 

1, 525  leaning  trees,  at  §;1 1,525  00 

10  per  cent,  for  contingencies 4, 190  40 

Total 46,094  41 
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If  the  improvement  be  confined  to  the  lower  38mile  reach,  rendering 
it  navigable  for  boats  of  3  feet  draught,  the  expense  will  be  confined  to 
cttt-oflfe  at  Give  places  only,  and  the  removal  of  a  comparatively  limited 
iiamber  of  snags  and  trees.  The  rock-bars  occor  in  the  upper  sections 
of  the  river,  and  would  not  be  touched.  This  partial  improvement  would 
cost,  probably,  about  $9,405,  to  wit: 

5  cut-oflfe,  total  length  625  feet,  15,000  cubic  yards,  at  23  cents $3, 450 

900  snags  (estimated),  at  |5 4,500 

600  leaning  treeis  (estimated),  at  $1 600 

10  per  cent,  for  contingencies 855 

Total 9,405 

The  Canoochee  flows  through  a  region  covered  with  valuable  pine  for- 
ests, producing  timber  and  naval  stores.  Considerable  business  is  now 
done  upon  the  river  in  rafting  timber  and  lumber,  as  well  as  transport- 
ing some  rosin  and  turpentine,  and  the  inhabitants  believe  that  the 
traide  would  be  greatly  increased  by  some  material  improvement  of  the 
river.  No  statistics  were  obtainable  in  regard  to  the  amount  of  com- 
merce using  the  Canoochee  route,  and  of  the  extent  of  country  tributary 

to  it 

• 

This  work  is  situated  in  the  collection  district  of  Savannah.  Savannah  is  the  near- 
«tport  of  entry. 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
yea  was  $61,126.25. 

The  report  of  Assistant  Engineer  W.  G.  Williamson  is  inclosed  here- 
intL* 

Very  resx>ectfully,  your  obedient  servant, 

Q.   A.   GiLLMOBE, 

Lieut  Col,  of  EngineerSj 
BvL  Maj.  Gen.j  U.  S.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  V.  8.  A, 


J  19- 

EXAMINATION  OF  ROMNEY  MARSH  [ROMERLY  MARSHES],  GEORGIA. 

United  States  Engineer  Office, 

New  York,  November  15,  1880. 

General  :  I  have  the  honor  to  submit  the  foUowing  report  of  an  ex- 
amination of  Romney  (?)  Marsh,  with  estimates  of  the  cost  of  improve- 
ment, provided  for  by  section  2,  of  the  act  approved  June  14, 1880. 

This  duty  was  assigned  to  me  by  letter  dated  June  17, 1880. 

Such  examination  as  was  deemed  to  be  sufficient  for  the  object  in  view 
was  made  by  Mr.  S.  L.  Fremont,  the  civil  assistant  on  the  Savannah 
Eiver  improvement,  whose  report  is  submitted  herewith. 

The  water  route  leading  through  Romney  Marsh,  or  more  properly 
Bomerly  Marshes,  as  designated  on  official  charts,  forms  part  of  the  in- 
lapd  passage  between  the  Savannah  River,  Ga.,  and  the  Saint  John's 
Ki?er,  Fla.  These  marshes  are  situated  to  the  southeast  of  Skiddaway 
Island,  between  Wassaw  and  Ossabaw  sounds,  Georgia.  They  are  trav- 
ersed and  drained  by  numerous  tidal  creeks,  the  most  important  of 
▼Wch,  Romerly  Marsh  Creek,  discharges  into  Wassaw  Sound. 

The  surface  of  the  marsh  is  uniformly  level,  and  about  5  feet  above 

'Omitted.    Printed  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third  session. 
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mean  low- water,  so  that  at  ordinary  high  tide  it  is  entirely  covered,  the 
mean  rise  and  fall  being  about  7  feet. 

Vessels  using  the  Island  Passage,  after  leaving  the  Savannah  Elver 
and  passing  down  the  Wilmington  Eiver,  enter  Eomerly  Marsh  Creek 
and  follow  it  about  3  miles;  they  then  pass  through  the  Komerly 
Marshes,  following  a  generally  southerly  but  very  tortuous  course  until 
they  emerge  into  Odingsell  River,  by  which  they  enter  Ossabaw  Sound. 

The  objections  to  the  existing  route  through  'Eomerly  Marshes  are 
chiefly  its  excessive  crookedness,  sharp  bends,  and  insufficient  low-water 
depths.  Vessels  drawing  5  feet  of  water  cannot  pass  through  on  less 
than  half-tide. 

The  examination,  therefore,  had  for  its  leading  object  the  selection  of 
a  more  suitable  channel  route  for  connecting  the  waters  of  Eomerly 
Marsh  Creek  and  Wassaw  Sound. 

Four  routes  suggested  themselves  as  feasible,  and  they  were  accord- 
ingly  examined.  Every  one  of  them  requires  more  or  less  cutting 
through  the  marsh.  The  several  lines  are  marked  on  the  accompany- 
ing map,  and  will  be  briefly  described. 

RgUTE  NO.   1. 

This  route  would  connect  the  deep  waters  of  Eomerly  Marsh  Creek 
with  Odingsell  Eiver  by  way  of  "  Habersham's  Cut,"  and  a  required 
cut  about  1,000  yards  long  through  the  solid  marsh.  This  is  undoubt- 
edly the  most  direct  route  of  those  examined.  Habersham's  Cut  runs 
about  due  north ;  it  is  remarkably  straight,  with  sufficient  depth  and 
width  of  water  for  a  length  of  over  a  mile.  From  its  southern  head  the 
new  cut  to  Odingsell  Eiver  would  start,  and  two  lines  are  suggested  for 
this  purpose,  marked  on  the  ma^  A-B  and  A-B',  respectively.  Line  A 
B  or  Aa5B",  though  rather  longer  than  the  other,  would  be  probably 
somewhat  cheaper  by  utilizing  part  of  the  eastern  head  branch  of 
Habersham's  Cut.  About  IJ  miles  distance  will  be  saved  by  this  route 
over  the  existing  one. 

ROUTE  NO.  2. 

By  cutting  through  the  marsh  along  the  line  C-D,  two  navigable  creeks 
will  be  connected,  the  northerly  creek  emptying  into  Wassaw  Sound  at 
the  mouth  of  Eomerly  Marsh  Creek  and  the  Southerly  Creek  into  Oding- 
sell Eiver.  The  cost  of  cutting  is  less  than  for  any  of  the  other  routes ; 
but  the  passage  through  the  creek  is  very  crooked,  and  3  miles  longer 
than  by  the  present  channel. 

ROUTE  NO.  3. 

By  this  line  the  northerly  creek,  mentioned  above  in  route  No.  2, 
would  be  connected  with  Wassaw  Creek  by  the  line  of  cutting  C-F» 
Wassaw  Creek  flows  into  Odingsell  Eiver  not  far  from  the  point  where 
the  latter  discharges  into  Ossabaw  Sound.  It  has  ample  accommoda- 
tions for  vessels  using  the  Inside  Passage.  The  cost  of  establishing 
this  route  would  be  about  the  same  as  by  way  of  line  A-B,  Eoute  Fo.  1, 
but  the  passage  is  very  tortuous,  and  3  miles  longer  than  the  channel 
now  used. 

ROUTE  NO.  4. 

By  this  route  the  same  creeks  are  connected  as  by  No.  3,  but  the  line 
of  canal  is  changed  to  F-G.    The  expense  of  cutting  would  be  larger  than 
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for  any  of  the  other  lines,  and  it  is  about  2|  miles  longer  than  the  one- 
now  used. 

By  Routes  No.  3  and  No.  4,  vessels  bound  south  on  emerging  from  the 
month  of  Odingsell  Eiver  could,  when  the  sea  is  calm  and  the  tide  near 
the  slack-water  of  flood,  pass  across  a  portion  of  Ossabaw  Sound,  thus 
shortening  the  distances  above  given  about  f  of  a  mile. 

This,  however,  would  involve  waiting  for  the  tides,  which  constitutes 
one  of  the  principal  disadvantages  of  the  present  channel.  In  rough 
weather  thiiB  shorter  line  could  not  be  used. 

In  making  estimates  Mr.  Fremont  assumes  that  the  average  depth  of 
cntting  below  the  surface  of  the  marsh  would  be  12  feet,  with  a  bottom 
width  of  48  feet,  and  side  slopes  of  1  to  3,  giving  a  low-water  surface 
width  of  90  feet.  Since  the  surface  of  the  marsh  is  about  5  feet  above 
the  low-tide  level,  the  low- water  depth  in  the  channel  would  be  about  7 
feet.  This  would  be  ample  for  the  class  of  vessels  seeking  this  passage. 
The  estimated  cost  of  the  improvement  on  the  several  routes  named 
is  given  below,  in  which  the  excavations  are  placed  at  20  cents  per  cubic 
yard,  and  10  per  cent,  is  allowed  for  inspections  and  other  contingent 
expenses.  n 

Coat. 

Ronte  No.  1.— Cut  AB  or  AahB"  ;  low-water  channel  7  by  48  feet |30, 27^ 

Boate  No.  1.— Cut  AB' ;  low-water  channel  7  by  48  feet 35,200 

BouteNo.  2.— Cut  CD;  low-water  channel  7  by  48  feet 26,400 

KonteNo.  3.— Cut  CF;  low-water  channel  7  by  48  feet 31,680 

KoQteKo.  4.— Cut  FG;  low-water  channel  7  by  48  feet 38,720 

Another  route  mentioned  in,  Mr.  Fremont's  report,  by  way  of  ^\Tiite 
Marsh  Island  and  the  Isle  of  Hope,  about  3  miles  •  west  of  Romerly 
Marshes,  was  examined  under  later  instructions.  .  By  this  line  Skidda- 
vay  River  (discharging  into  Wilmington  River)  and  Bumside  River 
(discharging  into  Vernon  River)  would  be  connected;  the  improvement 
consisting  in  deepening  and  straightening  the  very  tortuous  and  shal- 
low passage  known  as  Skiddaway  Narrows.  The  cost  of  this  improve- 
ment would  be  about  the  same  as  for  Route  No.  1,  but  it  is  not  seen  that 
any  advantage  would  be  gained  by  adopting  it.  It  appears  also  that 
this  route  is  claimed  by  some  parties  as  private  property,  and  they  are 
said  to  have  obtained  a  charter  from  the  State  of  Georgia  for  a  toll 
canal. 

It  is  not  feared  that  the  new  channel  will  fill  up  again  by  the  washing 
in  of  the  excavated  material  placed  on  the  banks,  if  the  work  is  done 
^th  proper  precautions.  K  a  short  and  nearly  straight  route,  such  as 
that  hy  way  of  Habersham's  Cut,  be  selected  for  improvement,  but  little 
shoaling  need  be  apprehended  as  the  result  of  the  tides  dividing  about 
jialf  way  between  Romerly  Marsh  Creek  and  Odingsell  River;  though 
it  is  possible  that  some  dredging  may  be  required  occasionally.  With 
this  restriction  the  improvement  will  be  a  permanent  one. 

The  Inside  Passage  between  Savannah  and  Jacksonville,  which  may 
be  said  to  continue  far  into  the  interior  of  Florida  by  means  of  the  Saint 
John's  Eiver,  is  recognized  as  a  valuable  water  route  for  the  transit  of 
passengers.  Properly  improved  it  would  furnish  cheap  and  convenient 
transportation  for  the  merchandise  required,  and  the  products  of  field 
and  forest  produce  by  a  population  covering  an  area  of  at  least  10,000 
square  miles,  by  affording  a  sheltered  passage  to  light-draught  vessels 
that  could  not  venture  upon  the  outside  passage.  The  distance  between 
Savannah  and  the  Saint  John's  River  is  over  200  miles,  and  the  route 
traverses  numerous  sounds  and  navigable  creeks  and  rivers,  penetrating 
far  mto  the  interior  of  the  coast  district.    Its  value  is  emphasized  when 
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the  possibility  of  the  United  States  becoming  involved  in  war  with  a 
maritime  power  is  taken  into  consideration. 

For  further  particulars  attention  is  invited  to  Mr.  Fremont's  report. 

A  local  advantage  is  claimed  for  Routes  No.  3  or  No.  4  by  way  of 
Wassaw  Greek  as  Wording  facilities  for  landing  people  seeking  the  sea- 
ishore  of  Wassaw  Island  for  health  or  recreation,  and  offers  have  been 
made  to  furnish  aid  from  private  sources  in  case  a  channel  leading  into 
Wassaw  Creek  is  selected  for  improvement.  It  is  presumed  •that  the 
precise  line  to  be  improved  need  not  be  determined  at  the  present  time. 

The  estimated  cost  of  the  improvement  through  the  Komerly  Marshes, 
so  as  to  give  a  low- water  channel  48  feet  wide  and  7  feet  deep,  with  side 
slopes  of  1  upon  3,  is  $31,^000. 

The  papers  submitted  are  Mr.  Fremont's  report  and  a  chart  of  the 
Eomerly  Marshes.* 

Very  respectfully,  your  obedient  servant, 

Q.  A.   OiLLMOBE, 

Lieut.  Colonel  of  Engineers^ 

Bvt,  Maj.  Chn.j  U.  S.  A, 

JBrig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A, 


J    20. 

examination  of  the  mouth  of  jekyl  creek,  georgia. 

United  States  Engineer  Office, 

New  York,  November  20,  1880. 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
of  an  examination  of  the  mouth  of  Jekyl  Creek,  Georgia,  with  estimates 
of  the  cost  of  improvement  provided  for  by  section  2  of  the  river  and 
harbor  act,  approved  June  14, 1880. 

This  work  was  assigned  to  me  under  date  June  17,  1880,  and  was 
carried  out  under  my  instructions  by  Mr.  S.  L.  Fremont,  civil  assistant 
on  the  Savannah  River  improvement. 

Jekyl  Creek  forms  part  of  the  inside  passage  between  Savannah 
Eiver,  Georgia,  and  the  Saint  John's  River,  Florida.  It  connects  Saint 
Simon's  Sound  and  Brunswick  River  at  the  north  with  Saint  Andrew's 
Sound  at  the  south. 

The  mean  rise  and  fall  of  the  tide  is  6.8  feet. 

Jekyl  Island  is  situated  to  the  eastward  of  the  creek,  and  separates 
it  from  the  ocean. 

The  total  length  of  the  creek  is  about  5  miles.  In  its  southern 
reaches,  and  in  fact  for  the  greater  portion  of  its  length,  it  has  ample 
width  and  depth  for  the  largest  class  of  vessels  that  take  the  inside 
route.  Toward  its  northern  end,  about  a  mile  from  its  entrance  into 
Brunswick  River,  a  troublesome  shoal  exists  between  the  points  where 
Lathram  and  Mud  rivers  enter  the  creek. 

From  the  mouth  of  Jekyl  Creek  to  the  deep  waters  of  Brunswick 
River,  in  the  bight  formed  by  the  southern  shore  of  the  latter,  there  are 
extensive  mud  flats  across  which  vessels  must  pass  on  entering  or  leav- 
ing the  creek. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress;  Third  session. 
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These  two  shoals  form  the  principal  obstruction  to  the  na\igation  o5 
Jekyl  Creek. 

The  shoal  between  the  confluences  of  the  creek  with  Mud  and  Lathram 
rivers  undoubtedly  owes  it«  formation  and  maintenance  mainly  to  the 
fact  that  here  the  tides  divide,  except  when  strong  and  continued  winds 
distnrb  the  normal  conditions.  Another  cause  probably  is  the  loss  or 
escape  of  a  portion  of  the  ebb  flow  of  Jekyl  Creek  through  Mud  River 
into  Brunswick  River.  By  increasing  the  flow  ot  water  at  the  "  divides  " 
it  may  be  expected  t&at  the  shoal  will  be  reduced  and  that  the  outflow 
current  at  the  mouth  of  Jekyl  Creek  wiU  be  strengthened. 

In  its  present  condition  the  currents  in  the  northern  portion  of  the 
creek  are  enfeebled  by  diversion  into  Mud  River.  In  passing  out  at  the 
moath,  its  own  waters  meet  the  large  volumes  and  strong  ebb  currents 
of  Brunswick  River,  resulting  in  a  bar  and  shallow  navigation  at  that 
point.  Even  if  a  channel  were  made  by  dredging  across  this  bar  it 
wonld  probably  soon  fill  up  again  and  require  repeated  dredging,  as 
already  pointed  out  in  my  report  on  the  inside  passage  between  Cum- 
berland Sound  and  Saint  Simon's  Sound,  Georgia,  submitted  April'  24, 
1876. 

While  dredging  would  afford  temporary  relief,  a  more  feasible  method 
for  improving  this  entrance  is  indicated  in  Mr.  Fremont's  report.  It 
consists  in  continuing  the  western  bank  of  Jekyl  Creek  by  means  of  a 
training- wall  Carried  across  the  mud  flats  or  bar,  until  the  7  or  8  feet  low- 
water  curve  in  Brunswick  River  is  reached.  The  outer  and  longer  por- 
tion of  this  training-waU,  which  is  approximately  represented  on  the 
chart  by  the  heavy  line  A  fe,  would  have  a  northerly  direction.  The  ebb 
currents  of  Jekyl  Creek  will  thus  be  prevented  from  spreading  out,  and 
will  join  the  ebb  currents  of  Brunswick  River  at  a  favorable  angle.  The 
training-wall  will  also  impose  better  conditions  than  now  exist  on  the 
movement  of  ihe  flood-tides. 

This  jetty  or  training- wall  would  be  built  of  brash  and  stone,  or  of 
logs,  brush,  and  stone,  in  the  simplest  manner,  with  a  width  of  14  to  18 
feet;  while  its  length,  as  indicated  by  the  line  A  K  B  on  the  inclosed 
chart,  would  be  about  2,700  feet. 

It  is  thought  that  the  tr«iining-wall  here  described  will  be  suflScient 
for  the  object  in  view.  If  found  to  be  otherwise,  a  second  wall  on  the 
other  side  of  the  channel  will  have  to  be  added,  although  its  cost  is  not 
included  in  the  accompanying  estimate. 

To  improve  the  passage  over  the  shoal  in  Jekyl  Creek,  between  Mud 
and  Lathram  rivers,  Mr.  Fremont  suggests  two  methods.  One  method 
consists  in  building  a  training-wall,  C  D^  to  narrow  the  channel  and  pro- 
dace  stronger  currents.  The  other,  which  he  prefers,  contemplates  the 
partial  closure  of  the  outlets  of  Mud  and  Lathram  rivers,  by  submerged 
dams,  E  F  and  G  H. 

It  appears  that  Lathram  River  is  practically  a  tidal  reservoir  that  feeds 
Jekyl  Creek  during  ebb-tide.  It  is  quite  probable,  from  its  location 
and  direction  of  outflow,  that  this  extra  supply  of  water  is  less  benefi- 
cial to  the  northern  than  to  the  southern  reaches  of  the  creek,  where 
abundant  depth  of  water  prevails,  although  some  portions  of  it  flow  out 
in  a  northerly  direction. 

It  is  different  with  Mud  River,  which  has  a  northerly  and  compara- 
tively straight  course.  It  also  connects  with  Brunswick  River  by  a 
branch  of  its  own,  and  it  has  been  observed  that  i)ortions  of  the  ebb 
flow  of  Jekyl  Creek  escape  through  that  branch  and  flow  into  Bruns- 
wick River' at  the  point  a  on  the  chart. 
To  prevent  this  loss  and  convert  Mud  River,  in  some  degree  at  least. 
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into  a  tidal  feed  basiu  for  Jekyl  Creek,  a  dam  across  the  mouth  of  the 
river  at  the  line  L  M  appears  to  be  desirable.  If  this  dam  produced 
the  desired  effect,  the  two  dams  recommended  by  Mr.  Fremont  at  E  F 
and  G  H,  respectively,  could  be  dispensed  with. 

The  length  of  the  dam  at  L  M  would  be  about  200  feet. 

It  is  recommended  to  promote  the  action  of  the  works  described  by 
some  dredging,  both  over  the  shoal  and  on  the  bar  at  the  mouth  of 
Jekyl  Creek.  In  making  the  estimate  it  is  assumed  that  a  depth  of  not 
less  than  6  feet  at  mean  low- water  should  be  estafHished  by  dredging, 
with  a  bottom  width  of  50  feet,  and  side  slopes  of  1  upon  3. 

The  length  of  the  cut  through  the  shoal  would  be  a  little  over  3,000 
feet,  requiring  the  removal  of  about  18,000  cubic  yards  of  material. 

The  length  of  the  cut  through  the  bar  from  the  mouth  of  Jekyl  Creek 
to  Brunswick  Eiver  would  be  about  1,800  feet,  and  8,000  cubic  yards 
would  have  to  be  removed. 

The  importance  of  the  inside  passage,  of  which  Jekyl  Creek  forms  a 
part,  was  briefly  stated  in  my  report  on  tlie  improvement  of  the  chan- 
nel through  Eomerly  Marshes,  submitted  under  date  November  15, 1880, 
to  which  attention  is  respectfully  invited. 

The  estimated  cost  of  the  improvement  of  Jekyl  Creek,  after  the 
method  herein  recommended,  is  $25,323,  as  shown  below. 

ESTIMATES. 

1.  TraiuiDg-wall,  mouth  of  Jekyl  Creek,  2,700  feet,  at  $5.80 $15, 660 

2.  Closiire-dam,  mouth  of  Mud  River,  200  feet,  at  $5.80 1, 160 

3.  Dredging  shoal  in  Jekyl  Creek,  18,000  cubic  yards,  at  20  cents 3, 600 

4.  Dredging  mouth  of  Jekyl  Creek,  8,000  feet,  at  20  cente 1 ,  600 

Add  15  per  cent,  for  contingencies 3,303 

Total 25,323 

The  report  of  Mr.  Fremont  and  chart  of  Jekyl  Creek,  with  location  of 
work  of  improvement  indicated  thereon,  are  herewith  transmitted.* 
Very  respectfully,  j'oiir  obedient  servant, 

Q.  A.  GiLLMORE, 

Lieut.  Colonel  of  Engineers^ 

Bvt  Maj.  Oen.j  U.  S.  A. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.  S.  A. 


J    21. 

EXAMINATION     FOR    THE    OPENING    OF    A     SHIP-CANAL    ACROSS     THE 

CHARLESTON  NECK,  SOUTH  CAROLINA. 

United  States  Engineer  Office, 

:S^eic  York,  November  27, 1880. 

.General  :  I  have  the  honor  to  submit  the  following  report  on  the 
examination  for  the  opening  of  a  ship-canal  across  the  Charleston  Neck, 
South  Carolina,  provided  for  in  the  act  of  Congress  approved  June  14, 
1880. 

This  duty  was  assigned  to  me  by  letter  from  the  office  of  the  Chief  of 
Engineers,  United  States  Armj',  dated  June  17,  18S0. 

*  Omitted;  printed  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  Third  si'ssio:!. 


APPENDIX    J.  1165 

TbeexamiDation  was  conducted  by  Capt.  James  C.  Post,  United  States 
Corps  of  Engineers,  whose  report  is  herewith  transmitted. 

Charleston  Neck  is  a  narrow  peninsula,  extending  down  into  Charles- 
ton Harbor  in  a  southerly  or  slightly  southeasterly  direction,  and  is  • 
bounded  on  the  west  side  by  Ashley  River  and  oia  the  east  side  by 
Cooper  River  and  a  branch  of  the  same  called  Town  Creek. 

Tbe  average  width  of  the  neck  for  a  length  of  six  miles,  measured  from 
the  extreme  point  in  the  harbor,  is  about  If  miles,  and  the  rivers  on 
both  sides  for  this  entire  distance,  and  still  higher  up,  are  navigable  for 
veesels  of  deep  draught,  with  bold  shores  generally  favorable  for  the 
construction  of  wharves  and  piers. 

The  city  of  Charleston  occupies  the  lower  extremity  of  the  neck,  on 
the  harbor.  The  present  wharves  extend  on  Cooper  River  a  distance 
of  about  If  miles  and  on  Ashley  River  a  distance  of  about  2  miles,  from 
the  extreme  southerly  point  of  the  Neck, 

There  is  therefore  a  long  Unoccupied  water-front,  bordering  on  streams 
of  ample  depth,  on  each  side  of  the  Neck  adjoining  the  built-up  por- 
tion of  the  city  and  within  the  "city  limits.'^ 

The  wharves  on  Ashley  River  are  scattered  and  infrequent,  nearly 
all  the  shipping  business  of  the.  place  being  transacted  on  the  Cooper 
River. 

The  railroad  business  of  the  place  is  transacted  by  three  lines,  to  wit, 
the  Northeastern  Railroad^  having  a  northern  and  western  connection 
by  way  of  Florence ;  the  South  Carolina  Railroad,  extending  to  Colum- 
bia; and  the  Savannah  and  Charleston  Railroad  to  Savannah,  with  a 
western  connection  at  Yemassee,  by  way  of  Port  Royal  Railroad.  The 
^Northeastern  Railroad  possesses  wharfage  facilities  of  moderate  capac- 
i^  on  Cooper  River,  and  the  Savannah  and  Charleston  Road  has  the 
same  on  the  west  bank  of  the  Ashley  River,  at  a  point  where  its  bridge- 
crossing  formerly  existed.  The  track  of  the  South  Carolina  Road  does 
not  reach  tide-water  at  any  x)oint.  Its  depot  in  the  city  is  a  trifle  over 
J  of  a  mile  from  deep  water. 

The  location  selected  by  Captain  Post  for  the  ship-canal  crosses  the 
peninsula  on  a  straight  course,  running  south  78^  degrees  west  from 
Town  Greek  to  Ashley  River,  at  a  distance  measured  on  a  normal  right 
line  of  2J  miles  from  the  southerly  point  of  the  Neck.  It  lies  outside 
the  built-up  portions  of  the  city.  On  the  line  suggested,  the  length  of 
the  canal  would  be  10,550  feet. 

The  line  of  the  canal  will  of  course  cross  that  of  the  South  Carolina 
Mroad,  as  well  as  that  of  any  other  road  which  may  hereafter  enter 
the  city  by  way  of  Charleston  Neck. 

It  will  be  observed  that  Captain  Post  does  not  advance  any  reasons 
why  this  work  should  be  undertaken  at  the  expense  of  the  CTnited  States, 
nor  does  he  mention  any  of  the  objects  sought  to  be  attained,  and  the 
advantages  to  general  commerce  and  navigation  to  be  derived  from  it, 
beyond  a  simple  reference  to  a  letter  from  General  B.  H.  Rutledge,  em- 
^ying  a  discussion  by  that  gentleman  of  this  branch  of  the  subject. 

From  the  views  expressed  in  General  Rutledge's  letter,  and  frofc  state- 
ments both  written  and  oral  received  from  other  sources,  it  is  believed 
that  the  object  soughts  to  be  attained  by  the  construction  of  this  canal 
may  be  classed  under  four  general  heads,  as  follows : 

1.  That  the  canal  will  establish  close  connections  between  seagoing 
vessels  and  all  railroad  lines  now  entering  or  which  may  hereafter  enter 
tte  city  of  Charleston  by  way  of  the  Neck,  thus  supplementing  the 
Improvement  of  the  outside  bar  now  in  progress,  which  would  otherwise 
he  incomplete  in  its  beneficial  results. 
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2.  That  the  construction  of  this  canal  will  place  the  railroad  connec- 
tions directly  at  the  sea,  and  thus  develop  the  trade  and  commerce  of 
Charleston,  and  benefit  the  interior  and  the  great  West  by  supplying  a 
convenient  shipping  port,  open  at  all  seasons  of  the  year  and  possessing 
excellent  terminal  facilities. 

3.  That  the  canal  will  facilitate  the  construction  and  lessen  the  cost 
of  the  works  of  improvement  on  the  outer  bar,  by  enabling  the  United 
States  to  procure  stone  from  the  quarries  near  Columbia,  S.  C. 

4.  That  the  canal,  if  built  by  the  United  States,  will  or  may  afford  free 
wharfage,  thus  releasing  the  shipping  interests  fh>m  the  wharf-charges 
now  imposed  by  the  individuals  or  private  corporations  owning  the 
present  wharves  in  the  city  of  Charleston. 

With  respect  to  the  plan  now  being  carried  out  for  improving  the 
ocean  approach  to  Charleston  Harbor,  at  the  outer  bar,  it  is  respectfully 
submitted  that  when  that  plan  was  prepared  in  this  office  the  work^ 
necessary  for  forming  close  and  convenient  connections  for  handling 
freights  in  the  city  of  Charleston,  either  by  digging  a  canal  to  the  rail- 
roads, or  by  extending  the  railroad  tracks  to  the  water,  or  by  any  other 
method,  were  considered  to  be  mere  details  of  terminal  facilities,  which 
those  charged  with  the  carrying  business  would  provide  as  soon  as  it 
became  their  interest  to  do  so.  The  same  view  is  entertained  now,  and 
no  case  is  remembered  where  the  general  government  has  charged  itself 
with  such  local  matters. 

The  sole  object  of  the  improvement  of  the  outer  bar  was,  and  is,  to  es- 
tablish a  safe  and  convenient  channel  by  which  deep-draught  vessels  can 
enter  and  leave  the  port  of  Charleston  and  discharge  and  receive  their 
cargoes  in  quiet  water  at  the  wharves  of  the  city.  There  is  no  reason 
to  doubt  that  this  result  will  be  attained  at  a  cost  somewhat  below  the 
original  estimate  of  $1,800,000. 

The  cost  of  these  works  on  the  main  bar  would,  no  doubt,  be  lessened 
in  some  slight  degree  by  improving  the  facilities  for  handling  railroad 
freights  at  Charleston,  so  that  stone  could  be  brought  in  the  required 
quantities  from  the  quarries  near  Columbia  and  delivered  to  scows  or 
lighters  directly  from  the  cars. 

The  Northeastern  Kailroad  is  doing  this  now,  under  a  contract  to 
transport  the  stone  from  Columbia  to  the  wharf  at  Charleston  for  $1.50 
per  gross  ton.  Freights  on  stone  from  New  York  to  Charleston  have 
ranged  from  $1.45  to  $1.75,  or  an  average  of  $1.60  per  gross  ton. 

The  gain,  therefore,  is  comparatively  small,  not  exceeding  about  4  per 
cent,  of  the  total  cost  of  stone  from  New  York  delivered  on  the  works. 

It  seems  proper  to  state  that,  so  far  as  work  on  the  harbor  improve- 
ments is  concerned,  a  slip  or  basin  of  suitable  capacity  for  the  service  of 
lighters,  excavated  from  Ashley  River  to  the  track  of  the  South  Carolina 
I^ilroad,  at  a  cost  of  $15,000  to  $20,000  at  the  outside,  would  answer 
quite  J^  well  as  the  ship-canal.  A  branch  track  to  deep  water  could, 
perhaps,  be  laid  for  a  less  sum,  and  would  accommodate  large  vessels. 

It  would  seem,  indeed,  that  when  the  South  Carolina  Eailroad  shall 
have  tetended  its  tracks  to  deep  water — and  it  is  understood  to  be  its 
intention,  as  it  obviously  is  to  its  interest,  to  do  so,  unless  deep  water  is 
brought  to  its  tracks — all  the  substantial  advantages  of  the  much- 
needed  close  connections  between. ships  and  railroads  will  have  been 
fully  "Secured,  inasmuch  as  the  other  railroads  already  possess  wharf- 
age facilities. 

The  present  wharf-charges,  however,  would  still  remain,  and  it  is  ad- 
mitted that  a  release  from  them  is  very  desirable.    One  question  in  this 
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connection  is,  ought  the  general  government  to  be  charged  with  its 
acliievement !  Another  is,  would  free  wharfage  be  achieved  by  the 
eonstraction  of  the  canal! 

The  plan  for  this  canal,  prepared  by  Captain  Post,  is  believed  to  be 
both  comprehensive  and  feasible,  and  well  adapted  to  the  special  ob- 
jects in  view,  to- wit,  convenient  facilities  for  the  interchanging  of  freights 
between  railroad-cars  and  ships. 

The  legislature  of  South  Carolina  has  appropriated  the  sum  of  $15,000 
towards  its  construction.  This  sum  is  now  at  the  disposal  of  the  canal 
conunission  created  by  the  same  authority,  and  preliminary  steps  have 
abeady  been  taken  for  excavating  a  slip  from  Ashley  Eiver  to  the  line 
of  the  South  Carolina  Eailroad,  for  the  service  of  lighters  to  be  used  in 
conveying  stone  to  the  jetties  on  the  outer  bar. 

ESTIMATED  COST  OF  THE  CANAL. 

For  a  canal  of  20  feet  depth  at  mean  low-water,  a  bottom  width  of 
200  feet,  side  slopes  of  1  upon  1,  and  tide  gates  at  each  end,  and  placing 
the  cost  of  excavations  at  11  cents  per  cubic  yard,  the  additional  cost  of 
filling  on  the  banks  at  6  cents,  the  masonry  of  all  kinds  at  an  average 
of  $9.50  per  cubic  yard,  and  4  iron  tide-gates  at  $3,000  each  (all  reason- 
ably low  prices),  the  estimated  cost  of  construction,  allowing  10  per  cent* 
for  engineering  and  contingent  expenses,  amounts  to  $439,789. 

This  does  not  include  the  cost  of  the  right  of  way,  and  of  the  neces- 
lary  railroad  and  highway  bridges  over  the  canal. 

It  is  respectfully  suggested  as  a  preliminary  and  prudential  measure 
to  be  adopted,  preferably  at  the  present  stage  of  this  enterprise,  that 
the  following  questions  should  receive  careful  and  intelligent  considera- 
tion hy  a  boani  or  commission  of  engineers,  or  such  other  competent 
lource  of  information  as  may  be  conveniently  available: 

l8t.  Shall  the  local  facilities  usually  provided  at  the  maritime  termini 
of  railroads  be  secured  in  the  city  of  Charleston  by  digging  a  canal 
across  the  railroad  tracks,  or  by  extending  those  tracks  to  the  unoccu- 
pied water-fronts  of  the  city  ? 

2d.  If  the  canal  shall  be  found  to  offer  any  advantages,  and  Congress 
shall  appropriate  money  to  build  it,  the  following  points,  and,  doubtless, 
many  others,  seem  to  require  careful  attention  before  the  work  is  begun, 
in  order  that  complications  growing  out  of  the  use  and  maintenance  of 
the  canal  may  be  avoided  as  far  as  possible. 

1.  Who  shall  furnish  the  right  of  way  ! 

2.  At  whose  expense  shall  the  canal  be  operated  and  maintained  ? 

3.  Shall  there  be  a  right  of  way  free  to  all  on  each  side  of  the  canal; 
and,  if  so,  who  is  to  furnish  it  and  prescribe  its  width? 

4.  Shall  parties  owning  lands  on  either  side  have  the  exclusive  use  of 
the  canal  bank  along  their  water-front;  and,  if  so,  upon  what  terms  f 

5.  Shall  storehouses  be  erected  on  the  banks  of  the  canal;  and,  if  so, 
upon  what  terms  f 

6.  If  storehouses  are  erected,  who  is  to  fix  the  storage  rates? 

7.  What  precautions,  if  any,  can  be  taken  to  prevent  the  storage  rates 
from  becoming  as  burdensome  as  the  present  wharfage  rates? 

The  following  papers  are  herewith  transmitted. 

I.  Therejiort  of  Capt.  J.  C.  Post,  Corps  of  Engineers,  U.  S.  A.* 
^-  A  sheet  of  drawings  showing  a  prohle  along  the  line  of  the  canal,  and  a  map,  on 
A  smaller  scale,  of  Charleston  Neck.* 
3.  A  copy  of  the  act  of  the  legislature  of  South  Carolina,  providing  for  the  con- 
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.fltraction  of  a  canal  in  the  city  of  Charleston,  approved  December  23,  1879 ;  alM  copjr 
of  an  act  amendatory  thereto,  approved  February  19,  1880.* 

4.  A  letter  from  General  B.  H.  Kutledge,  to  Capt.  J.  C.  Post,  dated  Charleston,  No- 
vember 18,  1880.* 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GlLLMOEE, 

Lieut,  Colonel  of  Engineers^ 
Bvt.  Maj,  Gen.j  U,  8.  A. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  tf.  8,  A. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  Third  session. 
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IMPEOVEMENT  OF  THE  HABBOBS  OF  MOBILE,  ALABAMA,  AND  OF  PEN- 
SACOLA  AND  CEDAE  KEYS,  FLOBIDA;  OF  TAMPA  AND  APALACHI- 
COLA  BAYS,  FLOBIDA,  AND  OF  CEETAIN  EIVEES  IN  GEOBOIA,  ALA- 
BAMA, FLOBIDA,  AND  MISSISSIPPI  EMPTYING  INTO  THE  GULP  OF 
MEXICO. 


report  of  captain  a,  n.  damrbll,  corps  of  engineers,  byt.  major, 
u.  8.  a,,  officer  in  charge,  for  the  fiscal  tear  ending  june 
30,1881,  with  other  documents  relating  to  the  works, 

United  States  Engineeb  Office, 

MobilCj  Ala.y  August  25,  1881. 

Genebal  :  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  year  1880-'81,  for  the  river  and  harbor  improvements  under  my 
eharge. 

Very  respectfully,  your  obedient  servant, 

A.  ]N.  Dambell, 

Captain  of  ijngineers. 
The  Chiep  of  Engineebs,  U.  S.  A. 


K  I. 

IMPBOVEMENT  of  the  HABBOB  at  mobile,  ALABAMA. 

The  improvement  of  the  channel  of  Mobile  Harbor  by  the  genera^ 
goveniinent  was  begun  in  1827,  and  up  to  1857  the  amount  of  $228,830.60 
had  been  appropriated. 

The  work  done  was  the  dredging  of  a  channel  200  feet  wide  and  10 
feet  deep  through  **  Choctaw  Pass  Bar,''  and  the  partial  dredging  of  a 
channel  through  "Dog  River  Bar,''  10  feet  deep,  with  width  unknown. 

The  depth,  prior  to  the  commencement  of  the  improvement  in  1827, 
^as  ^  feet  on  the  latter,  and  on  the  former  bar  8  feet.  In  1860,  the 
cat  through  "Choctaw  Pass  Bar"  had  shoaled  to  7k  feet,  while  that 
through  "Dog  River  Bar"  had  remained  unchanged.  From  1870  to 
1^75,  the  amount  of  $401,000  was  appropriated  to  further  improve  the 
channel  to  a  depth  of  13  feet,  and  the  work  done  was  the  dredging  of 
a  channel  13  feet  in  depth  and  200  feet  wide  through  "Dog  River  Bar," 
^  13  feet  deep  with  a  width  of  300  feet  through  "Choctaw  Pass  Bar," 
and  all  soundings  since  that  date  indicate  no  perceptible  change  in  depth 
on  either  bar. 

By  act  of  Congress  approved  June  18, 1878,  $10,000  was  appropri- 

74  £ 
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ated  for  the  purpose  of  making  tests,  surveys,  and  borings,  in  order  to 
determine  whether  the  present  13-foot  channel  could  be  so  deepened, 
and  the  depth  maintained,  as  to  admit  to  the  wharves  of  the  city  vessels 
drawing  not  more  than  22  feet.  The  result  of  these  surveys  was  a  report 
to  the  Chief  of  Engineers  suggesting  several  different  plans  of  improve- 
ment. It  was  finally  decided  to  continue  the  work  on  the  old  plan,  viz, 
the  dredging  of  the  then  existing  13-foot  channel  to  a  depth  of  17  feet 
with  a  width  of  200  feet  from  the  17-foot  curve  in  the  Mobile  River  to 
the  same  curve  in  the  lower  bay. 

The  estimated  cost  of  the  improvement  is $820, 000  00 

Appropriations  are  as  follows : 

Act  approved  March  3,  1879 $100,000 

Act  approved  Jane  14,  1880 125,000 

Act  approved  March  3,  lb81 100,000 

3^,000  00 

Amonnt  required  for  completion 495,000  00 

Congress,  by  act  approved  March  3, 1879,  having  appropriated  ClOO,000 
for  this  improvement,  bids  were  called  for  and  opened  on  May  20, 1880, 
Five  bids  were  received,  the  lowest  being  24^^  cents  per  cubic  yard, 
and  this  being  deemed  excessive,  all  were  rejected  and  the  work  ordered 
to  be  readvertised. 

Congress,  in  the  mean  time,  by  act  approved  June  14, 1880,  appro- 
priated $125,000,  and  bids  were  therefore  called  for  on  a  basis  of  $225,000 
and  were  opened  on  August  20, 1880. 

The  lowest  bid  was  12i^-  cent«  per  cubic  yard.  Eight  bids  were  re- 
ceived, the  lowest  bidder  being  Messrs.  George  C.  Fobes&  Co.  f  see  abstract 
of  bids  hereunto  attached).  The  contract  was  awarded  to  tnem  at  12^ 
cents  per  cubic  yard,  and  the  date  of  commencement  fixed  for  December 
29,  1880.  At  that  date  they  were  not  prepared,  and  were  granted  an 
extension  to  February  1,  1881,  but  owing  to  the  severity  of  the  winter, 
they  were  still  further  delayed  to  February  19,  1881.  At  that  date  the 
dredge  (clam-shell)  was  placed  in  position  and  the  work  staited. 

The  contractors  were  much  delayed  from  various  causes,  and  did  not 
get  fairly  under  way  before  the  middle  of  March. 

The  following  is  a  statement  of  material  removed  fipom  February  19, 
1881,  to  June  30,  1881  : 

s  Cubic  yardB. 

Cut  No.  1,  3.  50  miles  long,  to  Black  Buoy  No.  5 128,172 

Cut  No.  1,    .57  mile  long,  above  Lower  Gap  light 14, 977 

Total 4. 07  miles  iu  length 143,149 

Each  cat  ia  35  feet  in  width  and  with  minimum  depth  of  17  feet. 

The  material  removed  is  a  stiff,  tenacious  clay  mixed  slightly  with 
shell ;  shows  no  tendency  to  wa^h.  In  some  portions  of  the  cut  for  a  dis- 
tance of  1,000  feet  a  depth  of  20  feet  has  been  reached,  and  the  sides  of 
the  cut  remain  as  dug,  the  bottom  indicating  no  change  in  form  or  depth 
when  soundings  were  taken  two  months  after. 

The  minimum  depth  of  17  feet  has  been  maintained  throughout  the 
portion  dredged,  except  at  one  point,  at  the  entrance  from  channel  into 
Mobile  River.  Here  the  cut  has  been  refilled  for  a  distance  of  1,040 
feet  by  tlie  sand  flowing  in  from  the  east.  ^ 

The  same  trouble  was  met  with  when  dredging  the  13-foot  channel, 
but  as  soon  as  it  was  opened  to  full  width,  this  tendency  ceased,  and  it 
is  believed  that  the  same  will  result  with  the  17-foot  channel. 

I  regret  to  state  that  the  dredging  has  not  been  prosecuted  with  that 
energy  on  the  part  of  the  contractors  necessary  to  insure  the  completion 
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of  the  contract  within  the  time  specified,  but  they  give  assurance  of  such 
increase  of  force  as  will  be  sufficient  to  comply  with  the  terms  of  the 
contract  There  now  remain  only  seven  months  of  the  twelve  months' 
time  contracted  for,  and  I  may  say  hardly  a  commencement  has  been 
made.  The  channel  has  been  staked  out  with  piles,  500  feet  apart,  as 
for  as  Buoy  No.  3,  a  distance  of  8J  miles. 

Bids  for  continuing  the  dredging  according  to  project  adopted  have 
been  called  for  and  will  be  opened  July  9,  1881,  under  the  appropria- 
tion of  $100,000  made  by  act  of  Corfgress  approved  March  3,  1881.  It 
is  proposed  to  apply  the  funds  now  available  for  expenditure  during  the 
fiscal  year  ending  June  30, 1882,  to  continuing  the  present  project,  viz, 
deepening  the  13-foot  channel  to  full  17  feet  at  mean  low-tide. 

It  is  proposed  to  expend  the  appropriation  asked  for  for  fiscal  year 
ending  June  30,  1883,  in  continuing  the  same. 

The  amount  necessary  to  carry  out  the  present  project  to  completion, 
exclusive  of  all  former  appropriations,  is  estimated  at  $495,000,  and 
this  amount  could  be  most  profitably  expended  in  one  year,  as  it  would 
be  to  the  true  interest  of  the  government,  as  well  as  to  the  city  of  Mobile, 
to  have  the  channel  opened  as  soon  as  possible. 

Hie  abstract  of  bids  in  former  portion  of  report  clearly  shows  that 
large  amounts  draw  competition,  and  thereby  reduce  the  price  per 
cobic  yard,  in  this  case  of  over  one-half. 

Th^  is  but  one  x)oint  throughout  the  entire  length  of  27^  miles  where 
the  bottom  is  of  such  a  character  as  to  suggest  a  doubt  as  to  the  perma- 
noice  of  the  improvement,  viz,  at  the  mouth  of  the  Mobile  Eiver,  already 
leaned  to.  It  is  impossible  for  even  an  approximate  estimate  to  be 
made  at  this  time  of  the  probable  amount  and  extent  of  this  filling,  con- 
seqoently  no  estimatiC  has  been  made  as  to  the  amount  of  annual  ap- 
propriation that  will  probably  be  required.  In  any  event  it  will  be  small, 
and,  compared  with  the  importance  of  the  work,  insignificant. 

The  position  of  Mobile  on  the  Oulf  of  Mexico  is  such  that  she  must 
become  in  time  a  very  important  port  for  the  traffic  between  the  West 
Indies  and  South  America,  on  the  one  hand,  and  the  great  Northwest 
of  this  country  on  the  other.  Unbroken  railroad  connections  with  Chi- 
cago, Saint  Louis,  Cincinnati,  Louisville  and  other  cities  of  the  North- 
west, and  also  with  the  Pacific  coast,  now  exist,  and  Airnish  the  four 
millions  of  people  of  that  vast  section  of  the  Union  with  the  productibns 
of  this  traffic  in  less  time  and  at  less  cost  than  through  any  of  the  ports 
of  the  Atlantic  coast. 

The  mineral  resources  of  this  State  are  unlimited.  The  iron  and  coal 
deposits  are  easily  accessible  for  distribution  by  the  great  river  system, 
and  Mobile,  by  means,  of  this  system  discharging  into  the  Bay  of  Mobile, 
18  the  nearest  and  most  available  point  of  shipment. 

The  expense  of  the  improvement  would  be  repaid  if  it  only  resulted 
in  supplying  the  government  with  a  coaling  station  where  fuel  of  excel- 
lent quality  and  at  low  rates  could  be  had  at  all  seasons  of  the  year,  and 
would  prove  of  incalculable  value  in  the  event  of  a  maritime  war.  It 
would  therefore  seem  that  the  improvement  is  one  of  national  impor- 
tance, and  not  local,  directly  benefiting  the  Northwest  and  South,  and 
not  merely  the  port  of  Mobile  and  State  of  Alabama. 

The  work  is  situated  in  the  collection  district  of  Mobile,  and  Mobile  is  the  port  of 
entry,  and  is  located  in  the  Bay  of  Mobile,  extending  from  the  mouth  of  river  of  same 
name  to  the  **  Lower  Anchorage,"  a  distance  of  27^  miles. 

The  accompanying  statistical  statement  of  the  commerce  of  Mobile  for 
the  fiscal  year  ending  June  30, 1881,  has  been  furnished  by  the  collector 
of  customs. 
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Mamey  ttatememt, 

Joly  1,  l^JrO,  amount  arailable |BM.*I  OO 

Amoant  appropriated  bj  act  approred  March  3,  l?ei ICO.  *>]0  00 

$3^864  08 

Jnljr  1, 1^1^  amoant  expended  dnriDi^  fiscal  jeai,  excloaTeof 

oatAtanding  ljabiliri««  Jaly  I.  I'^j 21.5«9  79 

Jnlr  1,  1^1.  aattftandinf  liabilities 9C  CC 

a,sB:9 

Jnlj  1,  1^61,  amoont  aTailable .- 30S,361il 

Amount  (estimated)  reqnired  for  completion  of  existing  project •COS,  000  01 

Amount  that  can  be  proti tably  expended  in  fiifcal  year  ending  June  30,  l>d3 .    200. 009  00 

Almhrad  of  bid$  neekted  amd  apem^Ampui  26,  }deO,  rdmAm§  U  irti^m§  ta  JfcMt  Arkr, 
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Dntiee  on  importo $226,116  59 

Tonnage  daes 16,854  00 

Hofipital  collections 2,803  77 

liiscellaneons 12,407  74 


Total  collections,  1W81 256,182  10 

JuneSO,  1880 63,946  09 

Increase 194,236  01 


Value  of  exports  to  foreign  ports 6,594,t^ 

Value  of  exports  to  foreign  ports,  1880 6,219,818 


Increase 


375,  OSS 
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Imports  of  foreign  goods,  1880 


Increase 


Entrance*  and  clearances  at  the  port  of  Mobile. 

ENTRANCES. 
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430,297 
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American. 
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40 
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68 
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Tonnage.   Crew. 


40.422 
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704 
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2,191 
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mendations  of  the  Board  of  Engineers,  the  following  project  was  sub- 
mitted for  its  expenditure,  under  date  of  May  4,  1881 : 

1.  To  construct  Jetty  A,  in  front  of  Fort  McRee;  plans  and  specifica- 
tions for  same  to  be  prepared  and  submitted  for  approval. 

2.  To  apply  $30,000  of  the  funds  applicable  to  deepening  the  channel 
through  the  inner  bar,  across  the  main  channel  (as  indicated  in  the  in- 
closed sketch  at  a"  a'  a),  to  a  depth  of  24  feet  at  mean  low- water,  and 
as  wide  as  the  amount  available  will  permit,  not  exceeding  300  feet. 

The  cut  to  be  located  after  making  the  necessary  soundings,  as  rec- 
ommended by  the  Board  of  Engineers. 

3.  To  retain  the  balance  of  the  amount  applicable  as  a  reserve  for  use 
in  shore  protections,  in  case  of  scour  caused  by  the  construction  of 
Jettv  A. 

This  project,  having  been  approved  by  letter  of  Chief  of  Engineers, 
dated  May  16, 1881,  limiting  the  amount  to  be  expended  on  Jetty  A  to 
$26,000,  a  surveying  party,  under  the  immediate  charge  of  Mr.  H. 
Haines,  was  organized  in  April,  1881,  for  the  purpose  of  determining  the 
location,  length,  and  plan  of  Jetty  A,  with  estisiate  of  its  cost,  and  also 
to  determine  the  proper  location  of  tiie  channel  to  be  dredged  through 
the  bar  in  main  channel. 

Location  and  plan  of  jetty  having  been  approved  by  the  Chief  of 
Engineers,  advertisements  for  proposals  of  bids  for  construction  of  jetty, 
and  dredging  through  inner  bar  in  main  channel,  were  advertised  for 
under  date  of  June  9,  bids  to  be  opened  July  9,  'l881. 

The  appropriation  of  $75,000  asked  for  for  fiscal  year  ending  June 
30, 1883,  it  is  proposed  to  expend  in  constructing  necessary  shore  pro- 
tections south  of  Jetty  A,  and  in  widening  the  dredged  channel  to  300 
feetf  in  accordance  with  recommendations  of  the  Board  of  Engineers. 

ITntil  the  ^orks  as  contemplated  are  completed,  and  their  effective- 
ness ascertained,  no  estimate  of  the  cost  of  the  work  required  to  make 
^improvement  permanent  can  be  submitted. 

The  inner  bar  across  the  main  channel  is  a  great  obstacle  to  the  com- 
merce of  this  x)ort,  as  it  causes  loss  of  time  and  considerable  expense  to 
vessels  having  to  wait  days,  and  sometimes  weeks,  before  a  sufficient 
depth  of  water  on  the  inner  bar  will  permit  them  to  go  to  sea. 

The  removal  of  this  obstruction  will  permit  this  port  not  only  to  re- 
tain its  already  large  trade,  but  no  doubt  to  considerably  increase  it; 
it  will  also  enable  our  vessels  of  war  to  reach  Pensacola  navy-yard 
without  detention. 

This  work  is  located  in  the  collection  district  of  Pcusacola,  Fla.,  and  Pensacola  is 
tlie  nearest  port  of  entry. 

8TATEMSNT  OF  NATURE   AND  VALUE    OF    EXPORTS    FROM    PENSACOLA,  FLA.,  DURING 

THE  FISCAL  YEAR  ENDING  JUNE  30,    1881. 

Valne. 

4^.206  cubic  feet  hewn  timber $550,316 

6,20i),174  cubic  feet  sawed  timber 806,022 

77,119,000  feet  B.  M.  lumber 1,079,666 

9,421  bales  cotton 376,840 

Total  exports 2,812,844 

Five  hundred  and  nine  vessels  cleared,  with  a  tonnage  of  303,910  tons. 

The  amount  of  revenue  collected  at  this  port  can  only  be  given  from  December  1, 
1880,  to  June  30, 1881  (the  records  prior  to  former  date  having  been  destroyed  by  fire), 
tnd  said  amount  is  |80,732.44  for  the  seven  months. 
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Comparative  table  of  lumber  and  timher  shipments  to  foreign  and  coastwise  ports  for  1880 

and  1681. 


Lnxnber: 
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Coaatwiae do... 

Per  rivers do... 

Timber: 

Foreign cubic  feet.. 

CoastwiBO do... 
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Foreign number.. 
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Stavea,  foreign do... 

Laths,  coastwise do... 
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11, 168,  on 

5.4M,1W 


745, 27» 


4.688.aM 
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Imported  firom  LiTerpool  direct sacks. 
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Imported  coastwise,  Yermillion Bay do.. 
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Total do.. 
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Alabama  coal tons. 
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Wool do.. 


1881. 


77,627 

42,568 

7,0t0 

82,000 

18,  OU 

None. 

2,000 

12,5tt 

104,688 

87.  U4 

8,189 

5,  aw 

2,701 

1.0S 

$185,000 

$150,000 

150,706 

174,480 

348,532 

325^786 

1880. 


K    2. 


IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 

By  act  of  Congress  approved  June  18,  1878  an  appropriation  ol 
$20,000  was  made  for  the  improvement  of  this  harbor,  including  survey 
and  estimate  for  the  removal  of  wrecks. 

These  wrecks,  four  in  number,  having  been  previously  located,  their 
removal  was  commenced  during  the  fall  of  1878  and  completed  in  De- 
cember, 1879. 

The  survey  of  the  entrance  to  Pensacola  Harbor,  for  the  purpose  of 
ascertaining  the  extent  and  probable  cause  of  the  shoaling  of  the  main 
ship-channel  south  of  the  Middle  Ground,  was  made  during  the  fiscal 
year  ending  June  30, 1879.  For  full  report  of  same,  with  my  recommen- 
dation for  forther  improvement,  I  would  respectfully  refer  to  the  Annual 
Eej)ort  of  the  Chief  of  Engineers  for  1879,  Appendix  J  2,  page  801. 

This  report  was  referred  to  the  Board  of  Engineers  for  Fo^ifications 
and  Eiver  and  Harbor  Improvements,  who  expressed  their  views  and 
recommendations  in  their  report  to  the  Chief  of  Engineers  under  date 
of  February  12,  1881. 

By  act  of  Congress  approved  June  14,  1880,  an  appropriation  of 
t40,000,  and  by  act  of  Congress  approved  March  3, 1881,  $20,000  was 
made  for  this  improvement,  making,  with  the  unexpended  amount  from 
former  appropriations,  the  sum  of  $70,000  available  for  this  work.  In 
accordance  with  instructions  from  the  Chief  of  Engineers,  and  reoom- 
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work  as  £Eur  as  funds  ^111  admit^  in  strict  conformity  to  the  views  and 
gaggesdons  of  the  Board,  as  indicated  in  this  report. 
Very  re8i)ectfiilly,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers  J 
Brig,  and  Bvt.  Maj,  Oen.j  U.  S.  A. 
Hon.  Alkyandeb  Eamsey, 

Secretary  of  War. 


[IndoTBement.] 

Approved. 

By  order  of  the  Secretary  of  War. 

H.  T.  Oeosby, 

Chief  ClerJc. 
Febbuabt  24, 1881. 


bepobt  of  the  boabd  op  engineebs. 
Office  op  the  Boabd  of  Engineebs  fob  Fobtifcations, 

AND  FOB  RiVEB  AND  HABBOB  ImPBOVEMENTS,  &0., 

New  Yorhj  Feh^uary  12, 1881. 

Genebal:  This  Board,  to  which  was  referred,  by  your  letter  of  6th 
July,  1880,  the  project  of  Captain  Damrell  for  improvement  of  Pensacola 
Harbor,  Florida,  has  the  honor  to  submit  its  views  thereon  as  follows : 

The  entrance  way  to  Pensacola  Bay,  Florida,  lying  between  the  west 
eod  of  Santa  Rosa  Island  and  the  main  shore  opposite,  is  about  a  mile  in 
width.  Middle  Ground  Shoal  divides  its  channel,  pressing  the  deeper 
water  towards  Fort  McBee,  while  the  swash  channel  flows  in  close  prox- 
imity to  the  island.  The  bar  If  miles  outside  of  the  forts  connects  with 
the  south  shore  of  Santa  Bosa  Island,  through  East  Bank,  and  with  the 
west  beach,  through  Caucus  Shoal.  At  low-water,  so  far  as  our  records 
go,  it  has  always  admitted  vessels  of  22  feet  draught. 

Until  recently  a  greater  depth  was  obtained  in  the  channel  inside  of 
iht  bar.  But  at  this  time  the  Middle  Ground  has  stretched  southerly 
to  miite  with  the  east  end  of  Caucus  Shoal  by  a  sand  deposit,  reducing 
the  chaonel  depth  from  4  fathoms  to  21  feet,  with  a  tendency  to  further 
obstmction  if  the  cause  be  not  arrested. 

To  comprehend  more  fully  this  channel  disturbance,  it  will  be  neces- 
sary to  refer  to  its  past  progress,  so  far  as  the  maps  in  our  possession 
famish  information  in  reference  thereto.  Now  we  know  that  as  early  as 
1855  the  main  shore  had  been  so  much  abraded  as  to  expose  the  founda- 
tions of  the  pan  coup6  of  Fort  McRee.  The  Coast  Survey  chart  of 
soundings  of  1856  shows  a  deposit  between  the  Middle  Ground  and  Cau- 
CQsSho^  with  least  depth  of  19  feet  upon  it,  and  leaving  but  a  narrow 
channel  on  either  side,  giving  24  feet  water.  Between  the  years  1855-^60 
ttie  work  of  restoring  the  McRee  shore  was  prosecuted  by  means  of  short 
jetties,  which  proved  effectual  in  reforming  the  beach  to  a  certain  extent. 
As  these  jetties,  however,  did  not  extend  down  to  the  bottom  of  the  chan- 
nel, they  were  gradually  undermined,  and  finally  disappeared  from  view. 
We  have  no  soundings  to  show  their  effect  upon  their  channel,  but  doubt 
if  their  length  was  sufficient  to  restore  its  normal  condition.  At  any 
rate  the  Coast  Survey  chart  of  1864  shows  the  same  dep>osit  in  the  chan- 
nel-way  as  above  noticed,  marked  by  a  buoy  with  an  indicated  depth 


1178      REPORT    OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

of  19 J  feet,  but  apparently  connected  with  the  Middle  Ground.    Sino 
that  date  the  western  shore  has  been  receding  with  a  constant  progress 
until  the  low-water  line  has  reached  the  gateway  at  the  rear  of  Fort 
McRee,  the  masonry  of  which  has  nearly  all  fallen  down  by  being  un- 
dermined.   The  24-foot  channel  curve  has  moved  west  and  south  from 
400  to  500  feet  on  the  channel  side  of  Caucus  Shoal.    But  this  change 
has  not  been  carried  to  the  east  end  of  the  shoal,  as  both  the  24  and  21 
foot  bottom  curves  sweep  around  to  the  north  and  join  the  Middle 
Ground.    It  would  seem  that  the  outflowing  water  reaching  this  deep 
bend  has  not  sufficient  eroding  power  to  cut  through  the  compact  forma- 
tion of  the  shoal,  except  by  a  slow  abrasion,  and  that  the  living  force 
of  the  j)ortion  turned  eastward  is  too  far  checked  to  remove  the  deposit 
which  now  obstructs  the  channel. 

In  the  absence  of  detailed  current  observations  and  frequent  surveys 
which  would  reveal  the  lesser  alterations  in  the  channels  of  entrance  to 
Pensacola  fr*om  year  to  year,  we  can  reason  in  a  general  way  only  upon 
those  more  marked  changes  indicated  at  long  intervals  by  Coast  Survey 
maps,  and  by  the  recent  observations  made  by  the  engineers  on  this 
station,  ^here  can  be  little  doubt  that  Santa  Kosa  Island,  originating 
probably  in  a  sand-bar  outside  of  the  great  indentation  known  as  Pen- 
sacola Bay,  has,  by  accretions  at  its  west  end,  extended  in  that  direction 
from  the  date  of  its  formation,  and  as  in  progress  of  time  the  water-way 
has  become  very  much  compressed,  the  opi>osite  shore  must  have  given 
way  to  make  tidal  room.  This  process  is  now  faUy  established,  and  the 
form  of  the  channel  fr*om  the  bay  to  the  gulf  necessitates  its  continuance. 
Since  the  condition  of  the  channel  becomes  less  favorable  with  this  re- 
ceding movement  of  the  west  shore,  it  seems  necessary,  as  a  preliminary 
step,  to  arrest  that  movement.  If  the  west  shore  can  be  fix^,  remedial 
measures  may  be  instituted  to  recover  the  former  depth  of  water  in  the 
channel,  though  it  seems  probable  that  the  progress  of  the  erosion  already 
made  in  a  westerly  direction  will  somewhat  change  its  lines  in  approach- 
ing and  crossing  the  bar.  Now,  whether  the  recent  deposit  shown  at 
AAA,  accompanying  sketch,  be  in  part  formed  from  the  sands  thrown  in 
over  the  bar  in  storms,  and  in  part  by  erosion  of  the  inner  shore  of  Santa 
Eosa  and  the  channel  slope  near  the  Fort  Pickens  wharf,  or  be  produced 
mainly  by  abrasion  of  Fort  McRee  beach,  it  is  evident  that  its  removal 
cannot  be  expected  by  tidal  action  without  turning  upon  it  the  outflow- 
ing current  in  its  full  force.  If  the  21-foot  and  24-foot  channel  lines  along 
the  Caucus  Shoal  be  noted  in  accompanying  chart,  as  represented  for 
the  years  1856  and  1879,  it  will  be  perceived  that  both  of  these  curves 
have  traveled  so  far  westward  and  southward  that  to  pass  over  what 
was  the  channel  twenty  years  ago  would  require  a  diversion  of  the  cur- 
rent almost  at  right  angles  from  its  direction  opposite  Fort  McRee.  The 
above  bottom  curves  are  still  making  progress  into  the  Caucus  Shoal,  as 
is  evidenced  frt)m  recent  examinations,  and  the  accretions  on  the  deposit 
at  A  are  gathering. 

It  seems  quite  probable  that  if  the  inner  shores  were  efficiently  pro- 
tected from  erosion,  that  the  ebbing  current  would,  in  time,  cut  through 
Caucus  Shoal,  giving  a  new  channel  corresponding  to  the  present  lines 
of  shore.  But  the  commercial  interests  of  Pensacola  will  not  rest  con- 
tent with  a  less  depth  of  channel  than  was  formerly  maintained.  To  re- 
store that  depth  at  once,  dredging  will  be  needed,  the  direction  of  the 
cut  being  taken  to  deviate  as  little  as  possible  fix)m  the  central  channel 
line  as  now  established.  To  hold  the  west  shore  may  require  three  jet- 
ties, possibly  aided  by  short  shore  protections.    The  flxst  of  these  to  bee 
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bailt  (formed  of  brush  mattresses  and  stone)  should  be  projected  from 
.  the  beach  at  the  site  of  Fort  McEee  A,  and  should  reach  down  to  the 
I  4-fatbom  curve  at  least.  The  other  jetties  north  and  south  of  the  first, 
^  located  on  map  only  approximately,  will  be  determined  in  position  and 
length  by  the  effect  produced  in  the  progress  of  the  first.  Of  these,  that 
at  B  seems  most  needed  to  control  direction  of  the  ebb,  so  that  the 
dredged  channel  may  be  maintained,  and  preparations  should  be  made 
to  commence  it  soon  after  jetty  A,  if  this  latter  in  its  progress  so  dis- 
turbs the  ootflow  as  to  indicate  a  necessity  for  shore  protection  beyond 
it.  Jetty  at  0  may  not  be  needed. 

In  conclusion,  the  Board  are  of  opinion  that  the  west  shore  of  the  en- 
trance to  Pensacola  Bay  should  be  protected  from  further  abrasion,  for 
the  following  reasons : 

First.  The  preservation  of  a  site  for  batteries  needed  for  defensive 
purposes.  This  is  a  matter  the  more  important  that  Pensacola  has  a 
navy-yard  to  be  protected  in  addition  to  its  valuable  commercial  inter- 
ests, and  that  it  is  a  good  harbor  of  refuge  on  the  Gulf. 

Second.  To  arrest  the  movement  westward  and  southward  of  the  chan- 
nel, which  by  turning  too  abruptly  the  ebbing  current  as  it  approaches 
the  Canons  Shoal  checks  its  flow  and  leads  to  the  formation  of  a  deposit 
from  Middle  Ground  across  the  channel. 

The  Board  farther  recommends  that  a  cut  be  made  by  dredging  through 
•  tiie  recent  deposit  at  the  entrance  of  the  harbor  approximately  on  a  line, 
DD,  with  the  suggestion,  however,  that  the  local  engineer  should  de- 
termine its  position  more  accurately  by  a  succession  of  current  observa- 
tions in  the  immediate  vicinity. 

From  our  consultation  with  Captain  Damrell,  charged  with  the  im- 
provement of  the  Alabama  and  Florida  coasts,  we  think  $50,000  should 
be  made  available  for  the  above  dredging ;  $50,000  for  the  construction 
of  jetty  C ;  and  $50,000  for  commencing  additional  jetties,  whose  exa*ct 
location  will  be  determined  as  the  progress  of  the  first  structure  in  con- 
nection with  the  results  of  the  dredging  reveal  their  necessity. 

It  should  be  remarked  in  this  connection  that  we  do  not  look  upon 
the  restoration  of  the  former  lines  of  the  west  shore  as  a  necessity. 
The  jetties  will  doubtless  prove  satisfactory  if  they  succeed  in  holding  the 
present  lines  against  existing  causes  tending  to  cut  them  away.  They 
therefore  should  be  extended  and  multiplied  no  further  than  is  needed 
to  preserve  the  west  shore  as  it  is  now. 

As  brush  and  stone  jetties  have  for  many  years  been  in  use  for  river 
and  harbor  improvements,  we  limit  ourselves  to  a  few  suggestions  as  to 
the  general  features  of  those  recommended  for  the  entrance  to  Pensa- 
eola  Harbor. 

One  part  by  volume  of  stone  to  two  of  brush  will  doubtless  be  ample 
to  consolidate  these  jetties  and  to  give  them  strength  to  withstand 
shocks  of  waves  to  which  they  will  be  exx)Osed.  An  average  of  15  feet 
width  at  top,  with  side  slopes  of  2  upon  3,  and  a  more  gentle  batter  of  the 
end  towards  the  channel,  are  indicated  as  a  basis  for  these  constructions. 
It  may  be  necessary  to  spread  the  jetties  laterally  in  connection  with 
the  shore  and  to  raise  them  several  feet  above  high  water,  to  prevent 
the  destructive  effect  of  waves  running  along  the  beach  obliquely  and 
breaking  against  and  over  their  shore  ends. 

This  shore  protection  is  largely  an  experimental  problem,  to  be  wrought 
out  by  close  study  and  observation  of  the  engineer  in  charge  of  this  im- 
provement. 
Accompanying  chart  (1)  shows  approximate  positions  of  jetties  and 
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shore  protections  as  well  as  present  and  past  condi^on  of  entrance  chan- 
nel and  bar  as  indicated  thereon  by  two  sets  of  bottom  curves. 
BespectfuUy  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers  and  Bvt,  Maj.  Oen. 

John  Newton, 
Colonel  of  Engineers  and  Bvt,  Maj,  Otn. 

Henry  L.  Abbot, 
Lieutenant' OoUmel  Engineers  and  Bvt.  Brig.  Oen. 

Brig.  Gren.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


K3. 

IMPROVEMENT  OF  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

Provision  was  made  for  the  survey  of  this  harbor  by  act  of  Oongress 
approved  June  10, 1872. 

The  plan  adopted  for  the  improvement  was  to  dredge  a  channel  200 
feet  wide  and  as  deep  as  the  underlying  limestone  would  permit,  not 
exceeding  12  feet,  through  the  *' Outer  Bar"  and  the  "  Middle  Ground ** 
between  "  Way  Key  "  and  "  Depot  Key,"  and  to  make  slight  improve- 
ments in  the  channel. 

The  original  depth  of  the  Outer  Bar  was  8J  feet,  and  width  1,250  feet 

The  Middle  Ground  was  originally  above  water  at  very  low  tide.  The 
estimated  cost  of  the  work  was  $133,500. 

The  amounts  appropriated  are  as  as  follows : 

Act  approved  June  10,  1872 |7,500 

Act  approved  March 3, 1875 15,000 

Act  approved  August  14, 1876 10,000 

Act  approved  June  18,  1878 20,000 

Act  approved  March  3, 1879 ^ 15,000 

Act  approved  June  14,  1880 1 15,000 

Totarapproprlated 82,500 

Estimated  cost 133,500 

Appropriations 82,500 

Unappropriated  balance 51,000 

The  first  appropriation  was  expended  in  dredging  by  contract  on  the 
Outer  Bar. 

The  second,  in  the  same  place,  in  the  same  manner. 

The  third  was  applied  to  dredging  a  cut  through  the  Middle  Ground 
and  Outer  Bar,  and  making  slight  improvements  in  the  main  channel 
between  Sea  Horse  and  Harbor  Keys. 

The  fourth  was  applied  to  completing  the  cut  through  the  Middle 
Ground  and  to  the  Outer  Bar. 

The  fifth,  in  removing  the  wreck  of  the  steamer  Lewisburg,  and  widen- 
ing the  dredged  channel  through  the  Outer  Bar. 

At  the  beginning  of  the  present  fiscal  year  dredging  operations  on  the 
Outer  Bar  were  continued  by  the  contractor,  Mr.  James  E.  Slaughter,  until 
August  15,  1880,  when,  the  appropriation  being  exhausted,  work  was 
suspended,  after  12,636  cubic  yards  of  material  had  been  removed. 

The  project  of  expending  $15,000,  appropriated  by  act  of  Congress 
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(^proTed  June  14, 1880,  in  cbmpletiiig  the  cat  throagh  the  Outer  Bar, 
and  in  deepening  the*  channel  between  the  bar  and  the  railroad  wharf, 
having  been  approved,  advertisements  for  proposals  for  dredging  were 
pnbli»hed  September  9,  1880,  and  on  October  9, 1880,  three  bids  were 
reoeived  and  opened  (abstract  of  same  appended).  Mr.  James  E.  Slaugh- 
ter, the  lowest  bidder,  at  67  cents  per  cubic  yard,  was  awarded  the  con- 
tract 

Under  this  contract  dredging  in  the  channel  through  the  Outer  Bar  was 
resumed  in  February,  1881,  and  continued  until  April  21, 1881,  when  the 
work  had  to  be  suspended,  the  appropriation  being  exhausted;  21,332 
cabic  yards  of  material  were  removed  during  that  time. 

The  results  obtained  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1881,  are  a  cut  200  feet  wide  and  11^  feet  deep  (down  to  the  limestone) 
through  the  Middle  Ground ;  another,  200  feet  wide  and  12  feet  deep, 
through  the  Outer  Bar,  excepting  at  a  point  80  feet  from  the  line  of  the 
black  buoys,  where  the  limestone  is  11^  feet  under  the  sur&ce,  the  re- 
maining 120  feet,  on  the  east  side  of  the  cut,  being  fully  12  feet  deep. 

The  main  channel,  between  Sea  Horse  and  Depot  Keys,  has  also  l^n 
improved  by  removing  a  shoal  of  mud  and  shell  at  Buoy  Ko.  7. 

There  being  no  appropriation  by  last  Congress  for  this  work,  there  are 
no  funds  for  further  improvement.    Should  the  next  Congress  make  one, 
it  should  be  used  in  the  removal  of  two  beds  of  unstratified  limestone 
in  the  reach  of  main  channel,  between  Buoys  Nos.  7  and  8,  where  the 
depth  is  10^  feet,  and  another  bed  of  the  same  character  at  Buoy  No.  10, 
where  the  depth  is  9J  feet.    This  last  calls  most  urgently  for  improve- 
ment by  excavation ;  it  is  80  yards  long,  and  extends  entirely  across  the 
channel.    It  will  require  the  entire  amount  of  the  remainder  of  the  esti- 
mate for  completing  this  project— $51,000 — perhaps  more,  to  remove 
these  limestone  shoals.    Should,  however,  the  rock  work  be  laid  aside 
for  the  present,  the  next  most  pressing  is  the  dredging  and  straighten- 
ing the  channel  from  Piney  Point,  a  niiile  west  of  the  wharf  at  Cedar 
Keys,  to  the  northwest  channel  north  of  North  Key,  which  is  the  direct 
entrance  to  Cedar  Keys  from  the  west  and  from  the  JSuwanee  Elver. 
A  width  of  100  feet  and  a  depth  of  10  feet  will  answer  for  the  present. 
To  accomplish  this  work  $40,000  will  be  necessary. 
The  cut  through  the  middle  ground  has  somewhat  filled  in  next  to  its 
banks  by  the  storms  of  the  past  two  years ;  $2,000  will  be  sufficient  to 
remove  the  sand  and  put  it  in  better  condition  than  before. 

The  shoal  of  mud  and  shell  which  existed  in  the  main  channel  near 
Buoy  No.  7 -may  occasionally  require  dredging ;  200  yards  of  which  had 
accumulated  during  the  storms  of  1880-'81  were,  during  the  past  year, 
removed. 

Cedar  Keys  is  located  in  the  collection  district  of  Saint  Mark's,  and 
is  a  port  of  entry. 

The  town  is  the  Gulf  terminus  of  the  Atlantic  and  Gulf  Transit  Rail- 
nKuL    It  has  no  connection  with  the  mainland  by  any  other  road. 

From  the  office  of  the  collector  of  customs  the  following  commercial  sta- 
tiatics  were  obtained : 

Valne  of  receipts  from  foreign  ports $4,930 

Valae  of  exports $21,095 

Total  number  of  vessels  entered 167 

Tofiiuige  of  same 125,900 

Total  nam ber  of  vessels  cleared '  ^^ 

Tonnage  of  same ^»  ^^ 

^onnt  of  revenue  collected ^^^^»  ^*^ 

»*lae  of  pine  and  cedar  lumber  shipped ---•  •'-•-  -  $352, 000 
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Before  this  work  was  begun  the  tonnage  was  scarcely  worthy  of 
notice. 

The  population  of  the  town  has  more  than  doubled  in  the  past  three 
years. 

The  freight  receipts  during  the  year  are  more  than  double  those  of 
any  previous  year. 

The  establishment  of  passenger  and  freight  lines  from  New  Orleans 
and  Pensacola  has  called  more  general  notice  to  the  locality.  Those  routes 
having  comparatively  easy  access  to  the  wharf,  are  availed  of  by  tourists 
from  the  West  and  Northwest  and  afford  convenient  and  direct  transit 
for  western  produce  of  all  kinds,  which  is  distributed  along  the  coast 
and  far  into  the  interior. 

This  commerce  has  so  greatly  increased  that  the  railroad  authorities 
have  found  it  necessary  to  increase  their  wharf  capacity. 

Two  new  saw-mills,  one  for  cedar,  the  other  for  pine,  add  materially 
to  the  local  business.  The  fish  and  oyster  business  is  more  than  doubled ; 
the  same  with  the  semi-tropical  fruit  trade. 

New  houses  and  stores  are  in  course  of  erection ;  merchants  are  gener- 
ally enlarging  their  stores  to  meet  the  improving  business.  Mail  lines 
have  been  established  to  points  along  the  coast — Crystal  Biver,  Bayport^ 
Clear  Water  Harbor,  Manatee,  Tampa^  Key  West,  and  up  to  the  Suwa- 
nee  Kiver. 

This  prosx)erity  is  in  a  great  measure  due  to  the  harbor  improvement. 

No  appropriation  is  asked  for  for  fiscal  year  ending  June  30, 1883. 

Money  statement. 

July  1,  1880,  amount  available $26,649  4a 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 26,447  4& 

July  1,  1881,  amount  available 201  97 


Abstract  of  bids  received  and  opened  October  9,  1880,  relating  to  dredging  in  Cedar  Keys 

Harbor  J  Florida, 


No. 


1 
2 
3 


Name  of  bidder. 


Jaa.  E.  Slaaghter... 
Wm.  A.  Alexander 
Geo.  C.  Fobea  &,  Co 


Price  per 
cabicyard. 


10  67 
0  08 
0  68 


Time  of  commenc- 
ing work. 


March  1, 1881. 
Eight  months. 
Not  given. 


Time  of  complet- 
ing work. 


^nly  1, 1881. 
Fifteen  months. 
Not  given. 


K  4. 


IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA. 

Tlie  survey  of  this  river,  directed  by  acts  of  Congress  approved  March 
3,  1871,  and  June  10,  1872,  was  made  from  Columbus  to  Chattahoochee, 
Fla.    The  preliminary  report  was  submitted  July  31, 1872. 

The  final  report  was  submitted  in  the  annual  report  from  this  office 
for  the  fiscal  year  ending  June  30, 1873,  and  forms  a  part  of  the  annual 
report  of  the  chief  of  engineers  for  that  year. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1873,  and  contemplated  making  a  channel  100  feet  wide  and  4  feet 
deep  at  low-water,  to  be  accomplished  by  using  jetties  and  wing-dams 
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for  the  sand  and  gravel  bars,  removing  snags  wherever  necessary,  and 
widening  and  deepening  the  rock  shoals  by  blasting.  Work  was  com- 
menced in  the  snmmer  of  1874,  and  continued  during  the  low-water  sea- 
sons. The  channel  was  badly  obstructed  with  snags,  sand-bars,  and 
marl-reefs,  giving  a  low- water  depth  of  from  1  to  3  feet,  and  a  width  of 
from  35  to  500  feet.  Between  the  bars  and  rock  ledges  were  deep  pools 
needing  no  improvement. 

The  following  tabular  statement,  furnished  by  the  assistant  in  charge, 
shows  the  width  and  depth  of  each  bar  and  shoal  before  and  after  im- 
provement, and  its  condition  on  the  30th  of  June,  1881 ;  also  the  progress 
made  during  the  fiscal  year  ending  June  3u,  1881 : 


Names  of  plAoes. 


AWrrroniliAe's  Bar 

Woolfolk'sBar 

UpatoieBar    

Sbatt  Creek  Bar 

Little  Uehee  Shoal 

Scef  below  Uchee  Shoal 

Sick  Bluff  Reef 

Middle  Rocka 

He  Uchee  Shoala 

Cdperoerlaland 

Hardridge's  Shoal 

Between  Colmnbaa  and  Chattahooche. 


I 

a 

0 

'S 

o 

.3 
J 
t 


8 
10 
11 
24 
17 

17* 

18 

18i 

19 

32 


^11 


t      t 


Total 


27 


77 
75 
74 
61 
68 

67* 

67 

66* 

66 

53 


-s 

•a 
s 


1 

u 

2 
3 
2 

1* 

0  I 

\i 

2 
2 


J 


I 


4 
4 
4 
3 

4 
4 
4 
4 

4 
4 
4 


■a 


350 

500 

800 

350 

50 

50 

39 

30 

35 

400 

35 


Work  done  daring  the 
year  ending  June  30, 1881. 


I 


160 

150 

150 

350 

60 

60 

55 

100 

65 

150 

100 


I 


I 

I 


g 


2(5 


29S 


t 


r 


64 

208 


1,023 


110 


51 


51 


372 


1,023 


Names  of  places. 


Abererombie's  Bar 


Work  done  daring  the  year  end- 
ing Jane  30,  1881. 


% 

I 
i 

a 

hi 


Voolfolk'i  Bar 

JpMoieBar 

JWlCrwkBar.- 

LittleUcheeSho^ 

Jw/bdow  Uchee  ShoaL 

giek  Blaff  Reef 

IWdlf  Rocks 

«C  Cehee  Shoals 

^pvpper  Island 


H«Pdridge'8  Shoal 

Between  Colombas  and  Chattahoochee. 

Total 


1,064 


5 


I*'  1^, 


^ 


bc«6 


232 


1,064 


232 


O 


t 


Remarks.- 


1,769 


4*'  1,769       2 


Contracted  with   wing- 
dams. 
Do. 
Do. 
Shore  protection. 
Rock  blasted. 

Do. 
Dry-reef  blasted. 
Rocks  removed. 

Do. 
Contracted  with    wing- 
dams  and  marl -reef  re- 
removed. 
Rocks  removed. 


By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
♦20,000  was  made  for  continuing  this  improvement,  and  it  is  proposed 
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to  apply  the  fands  available  for  expenditare  daring  the  fiscal  year  end- 
ing June  30, 1882,  as  follows : 

For  the  improvement  of  Francis  Bar,  by  blasting  a  channel  through 
the  marl  reef  on  the  Alabama  side  of  the  island. 

To  remove  land  slides  and  snags  from  the  channel  between  Chatta- 
hoochee, Fla.,  and  Columbus,  Oa.,  and  to  employ  the  blasting  boats  in 
removing  the  rock  obstructions  at  Cody's,  Betton's,  Uchee  shoals,  Aver- 
ett's,  Baltimore  and  Oak  Log  shoals,  and  Eoanoke  Island  and  Cowackee 
reefs. 

The  proposed  application  of  the  appropriation  asked  for  the  fiscal 
year  ending  June  30, 1883,  is  the  completion  of  the  above  project,  to 
keep  the  works  in  repair,  and  to  remove  such  obstructions  as  may  be 
precipitated  into  the  channel  by  the  winter  freshets. 

I  am  satisfied  that  the  former  estimates  for  the  completion  of  these 
works  of  improvement  are  inadequate,  for  the  following  reasons : 

A  large  portion  of  each  appropriation  has  been  spent  in  the  preserva- 
tion  of  the  works  already  completed,  and  in  repairing  the  damage  done 
by  the  winter  freshets,  which  have  been  unusually  disastrous  the  past 
season. 

Many  hundred  snags  have  been  lodged  in  the  channel,  and  large  and 
numerous  land  slides  have  occurred  aU  along  the  river  banks. 

These  changes  cause  the  banks  to  cave  and  wash  in  other  places,  and 
add  to  the  immense  quantity  of  gravel  and  silt  brought  down  by  every 
freshet,  to  form  new  bars  and  add  to  the  old  ones.  I  do  not  believe 
$50,000  added  to  the  former  estimates  will  be  any  too  much,  thus  mak- 
ing the  amount  estimated  required  for  completion  of  the  works  $115,000. 

The  improvements  will  not  be  permanent  when  completed,  and  I 
would  increase  the  annual  estimate  for  their  preservation,  and  for  the 
removal  of  snags,  land  slides,  and  other  contingencies  from  $3,000  to 
$10,000  for  an  indefinite  period. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1883,  is  $75,000. 

As  will  be  seen  from  the  accompanying  statistics,  the  river  traffic  has 
very  much  increased  during  the  year. 

For  1881  the  total  value  of  merchandise $5,787,140  00 

For  1880  the  total  valae  of  merchandiae 4,398,000  00 

Increase  for  last  fiscal  year 1,389,140  00 

Or  about  31  per  cent. 

River  freights  for  1881  aggregate 265,960  00 

River  freights  for  1880  aggregate 196,800  00 

Increase  for  last  fiscal  year 69, 160  00 

Or  about  30  per  cent. 

From  the  previous  annual  incre^ise  of  commerce,  it  is  reasonable  to 
expect  it  to  grow  from  year  to  year  as  the  improvements  advance,  and 
offer  better  facilities  for  transportation. 

The  commerce  interested  consists  mainly  in  cotton  and  such  agricul- 
tural produce  as  are  grown  upon  the  alluvial  river  lands,  and  such 
general  merchandise  as  is  required  by  an  agricultural  people.  As  to 
what  extent  the  navigation  has  been  benefits,  I  can  only  cite  the  fact 
that  the  boats  have  been  able  to  make  the  regular  weekly  trips  to  and  fro 
from  Columbus  during  the  entire  year,  when  in  former  times,  before  the 
improvements  were  commenced,  they  not  unfrequently  laid  on  some  sand 
bar  for  weeks  at  a  time,  waiting  for  a  rise  in  the  river. 

The  work  is  situated  in  the  collection  districts  of  Savannah,  Brunswick,  and  Saint 
Mary's,  Ga.,  and  Savannah  is  the  nearest  port  of  entry. 

The  amount  of  revenue  collected  for  the  fiscal  year  ending  June  30,  1881, 
1367,980.76. 
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The  following  table  of  statistics  has  been  famished  me  by  the  board 
of  Port  Wardens  of  Columbus,  Ga. : 

From  points  on  river  to  J.  P.  &  M.  R.  R.,  16,930  bales  cotton,  at  $50 

per  bale |;846,500  00 

From  pointi4  on  river  to  J.  P.  &.  M.  R.  R.,  7,400  barrels,  at  $7  per  barrel.  51, 800  00 
From  points  on  river  to  A.  &  G.  R.  R.,  17,200  bales  cotton,  at  $50  per 

bale 860,000  00 

From  points  on  river  to  A.  &  G.  R.  R.  &  Bainbridge,  19,000  barrels,  at 

$7  per  barrel 137,200  00 

From  J.  P.  &  M.  R.  R.,  to  points  on  ri,ver,  15,420  barrels,  at  $7  per 

barrel 107,940  00 

From  A.  &  G.  R.  R.,  to  points  on  river,  79,640  barrels,  at  $7  per  barrel . .  557, 200  00 
From  Apalacbicola  and  intermediate  points  to  all  points  above,  37,390 

barrelB,  at  |7  i>er  barrel 261, 730  00 

From  Eafanla  to  all  points  below,  53,460  barrels,  at  |7  per  barrel 374, 220  00 

From  Eafanla  to  all  points  below,  1.730  bales  cotton,  at  $50  per  bale.. .  86, 500  00 
From  Eufanla  to  all  points  above  (Columbus),  2, 100  bales  cotton,  at  $50 

per  bale 105,000  00 

Received  at  Columbus  from  river,  25,846  bales  cotton,  at  $50  per  bale. . .  1, 292, 300  00 

Received  at  Columbus  from  river,  18,200  barrels,  at  $7  per  barrel 127, 400  00 

From  Columbus  to  points  below,  82,700  barrels,  at  $7  i)er  barrel 578, 900  00 

From  Columbus  to  points  below,  7,859  bales  cotton,  at  $50  per  bale 392,950  00 

Males  and  C4ittle  sMpped.  (in  value) 7, 500  00 

Receipts  from  pa88age  to  boats 42, 000  00 

Receipt*  from  freight 223,960  00 

Value  of  boats  employed 45,000  00 


6, 098, 100  00 


In  addition  to  a  large  commerce,  the  subjoined  table  will  show  the 
extent  of  her  manufactories. 


Xunea. 


I^le  &  Pbonix  MAaa* 
lietariiig  Company 

Cotomlrat  Manafactoring 
Conptny 

Xotc^ee  MMin  factoring 
Compiov 
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'^^1<«J?ACo 

HiBdelt  Freer 

Galambna  Iron  Works 

^««m  Plow  Company 

ftipireMaia 


ToUOa 


a 
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44,000 

4,500 

4,000 
2,000 
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1,500 
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80 


36 
15 


54,500   1,761 
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00 
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125 
41 
30 
50 
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go  S 

c  a 

9  ^ 

^  es 
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o 
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14,  000|$l,  450, 000 
1,700 


1,500 
50U 


250,000 
45.000 


17.700    1,745,000 


S 

« 


$1, 250.  000 
263,000 


Remarks. 


Cotton  and  wool. 
Cotton. 


167,  OOOl  Do. 

30, 000  Do. 

10, 000  Do. 

SO.OOOJ  Bagging. 
100, 000|  Iron,  &.O. 

23, 000  PlowA,  &c. 


50.000 


1, 913,  000 


6  burrs,  250  barrels  floor, 
11,200  bushels  meal  per 
diem. 


Eufanla,  Ala.,  being  the  next  city  of  importance  on  this,  river  I  subjoin 
a  copy  of  a  letter  received  from  Mr.  J.  O.  Martin  of  that  place : 

EuFAULA,  Ala.,  May  2,  1881. 

Dear  Sir:  •     *     »     After  summing  up  wifh  the  assistance  of  some  of  our  best  busi- 
n«88  ciiizeas,  I  reply  to  your  inqnirios  as  follows: 

^  PopuUrion  of  Eufanla i),000 

2.  Value  of  real  estate $1,750,000 

3.  AnDual  cotton  receipt-s 50, 000 

f  At  nnal  sale  of  merchandise 1, 500, 000 

^-  Banking  capital  ( more  needed) 250, 000 

75  E 
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6.  Manufactories: 

Flour  mills,  10  run $30,000 

Sashf  door,  plauiug  mill 10,000 

Carriages,  &c 20,000 

Other  minor  manufactory  interests 10,000 

7.  Value  of  commerce  by  improving  river,  25  to  40  per  cent. 

In  fact  the  value  of  permanently  improving  the  Chattahoochee  River  would  be  to 
Enfaula  inestimable. 

Verv  respectfully,  yours,  to  command, 

JNO.  O.  MARTIN. 

Money  statement 

July  1,  1880,  amount  available $37,204  66 

Amount  appropriated  by  act  approved  March  3,  1881 200, 00  00 

$57,204  66 

July  1,  1881,  amount  expended  during  fiscal  year  exclusive  of  outstanding  ^t  '  :E'^A 

liabilities  July  1,  1880 18,245  30 

July  1,  1881,  amount  available 38,9f»9  36 

Amount  (estimated)  required  for  completion  of  existing  project 115, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     65, 000  00 


K5. 

IMPROVEMENT  OF  FLINT  RIVER.  GEORGIA. 

This  improvement  was  commenced  below  Bainbridge,  Ga.,  in  Novem- 
ber, 1877,  and  has  been  carried  up  to  Hell  Gate,  22  miles  above  Bain- 
bridge.  The  project  contemplates  the  opening  of  a  channel  100  feet 
wide  and  3  feet  deep  at  low- water,  by  the  removal  of  snags,  loose  bowld- 
ers, and  blasting  solid  ledges.  The  original  depth  on  the  shoals  was 
from  6  to  3  feet,  and  the  width  varied  from  30  to  100  feet.  The  present 
low-water  depth  to  Hell  Gate  is  3  feet,  and  width  100  feet.  During  the 
three  and  one-half  years  that  this  work  has  been  in  progress,  58  miles 
of  river  have  been  opened,  from  its  mouth  up  stream. 

To  accomplish  this,  twenty- two  shoals  have  been  worked  on.  An  act 
of  Congress  approved  June  18,  1878,  directed  an  examination  of  this 
river  between  Albany  and  Montezuma,  Ga.  The  report  of  this  exam- 
ination was  submitted  February  6, 1879,  and  is  contained  in  the  An- 
nual Eeport  of  the  Chief  of  Engineers  for  year  ending  June  30,  1879. 
The  project  adopted  for  this  portion  of  the  river  was  to  remove  snags  and 
overhanging  trees,  to  give  a  navigable  channel  for  light-draght  steam- 
ers at  a  medium  stage  of  water.  '^"."'^.^ 

An  allotment  was  made,  from  the  appropriation  for  improving  Flint 
Kiver,  Georgia,  approved  June  14,  1880,  of  $10,000  for  the  improve- 
ment of  Flint  River,  Georgia,  between  Albany  and  Montezuma,  and  a 
snag-boat  60  by  24  feet,  and  a  quarter  barge,  were  built,  and  work  com- 
menced near  Drayton,  Ga.,  in  March  last. 

There  are  24  rock  shoals  on  this  part  of  the  river,  for  which  no  esti- 
mate has  been  made.  The  improvements  above  are  practicably  useless 
until  these  shoals  are  removed,  so  as  to  give  a  continuous  channel 
fhrough  to  Albany. 
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The  following  table,  furnished  by  the  assistant  in  charge,  exhibits  the 
coDdition  of  the  improvement  on  June  30,  1881 : 


Names  of  places. 


o     io     ,  - 


Ijmbert'8  Island 

Rob'sRock 

Bfoad  Axe  Rock 

Brvast'sBock 

VereaiUe«  Rock 

Bainbridge,  Ga 

Podder  ^>tack  Sboal 

Cross  Chnte 

Below  Cross  Chote} 

Three  Rock  Reach 

Winding  Shoals 

Crawford's  Point 

Bdow  Crawford's  Point 


15 


Si 


> 


^ 


12 
10 

H 

2 
0 


S 


12 
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3 
22 
21 
12 
to 
21 


24 

26 

26} 

31 

34 

36 
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S 


1 

0 

4 
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0 

1 

30 

0 

31 

0 

38 

« 

39 

i 

20 

1 

21 

0 

21 

1 

to 

30 

3 
2 
4 
4 
4 


4 
4 
4 

4 
4 
4 
3 


• 

feet, 
feet. 

5    5 

9 

13 

-e    -a 

»     Sis 

•c  !  c    -n 

O  <  ft.      o 

1-     '  -    - 

a 


0  I  100 
GO  100 
50  I  100 
70      100 


50 


4  100 


80 
75 
30 
40 


100 
100 
100 
100 
100 
100 


40  I  100 
70  '  100 
40  100 


Remarks. 


New  channel  opened  west  of  island. 

Dry  bowlder  not  finished. 

Bowlder  in  mid-channel. 

Bowlder  on  point. 

Bowlder  in  mid-channel. 

Several  rocks  near  wharf. 

Dry  ledge  removed  to  widen  channel. 

Do. 
Loose  rocks  removed. 

Do. 
Loose  rocks  and  solid  ledge. 
Dry  ledge  removed  to  widen  channel. 
Ten  reefs  of  loose  rock  and  solid  ledges 
not  estimated  for  in  Hodge's  survey. 


PragresB  made  during  fiscal  year  ending  June  30, 1881. 


Karnes  of  places. 


Winding  Sboabs 


Crawford'e  Point 

Bdow Crawford's  Point. 
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9 

5 
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1 
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.a 

15 
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1 

9 

cB 
O 

2 

71 

•a 
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-3 

4 
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{5 

>• 

<1 
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U 
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s 

I 
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40 
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1 

4 
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•    •    • 

739 

70 

100 

0 

4 

253 
304 

•    •   •   • 

1,198 

40 

100 

1 

3 

2,393 

Remarks. 


Loose   rocks   and 

solid  ledge. 
Solid  ledge. 
Loose   rock   and 

solid  ledge. 


The  following  is  a  summary  of  work  on  Flint  Elver  between  Albany 
and  Montezuma,  during  the  fiscal  year  ending  June  30,  1881 : 

I  snag-boat,  60  by  24  feet,  built  and  equipped. 
1  quarter  boat,  30  by  12  feet,  built  and  equippeil. 
Snags  removed,  697. 
OYerhang;ing  trees  cut,  549. 

Bj  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
f  li>,0()0  was  made  for  this  river,  under  which  it  is  proposed  to  com- 
mence work  at  Hell  Gate  and  continue  the  same  on  up  stream  as  far  as 
tbe  appropriation  will  allow,  adhering  to  the  original  project  of  ini- 
provement  of  1873. 

The  appropriation  for  Flint  Kiver,  Georgia,  between  Albany  and  Mon- 
tezuma, Georgia,  will  be  expended  in  removing  snags  between  Drayton 
and  Montezuma,  Ga. 

Tbe  proposed  application  of  the  appropriation  asked  for  the  fiscal 
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year  ending  June  30,  1883,  is  to  continue  the  work  up  stream  as  far 
towards  completion  as  the  funds  will  permit. 

The  amount,  exclusive  of  former  appropriations,  required  for  the  en- 
tire completion  of  the  work  is  $167,829.52. 

These  improvements  are  nearly  permanent,  and  an  annual  expendi- 
ture of  $2,000  for  five  years  after  their  completion  is  deeme^l  sufficient 
for  their  preservation. 

The  amount  that  can  be  profitably  expended  during  the  next  fiscal 
year,  ending  June  30,  1883,  is  $75,000. 

No  practical  benefit  ha«  yet  been  derived  from  these  improvements 
above  Bainbridge,  Ga.,  and  none  will  be  realized  until  Newton  is  reached, 
and  the  full  benefits  will  only  be  reaped  when  navigation  is  opened  to 
Albany,  Ga.  During  the  pa«t  winter  a  small  steamer  was  built  at  the 
latter  place  as  a  pioneer.  There  is  a  large  agricultural  country  tribu- 
tary to  the  river,  and  I  have  no  doubt  but  that  a  large  business  will  be 
built  up  as  soon  as  the  condition  of  the  river  will  justify  it.  The  com- 
merce on  that  portion  below  Bainbridge  has  increas^  about  30  per 
cent,  over  the  fiscal  year  ending  June  30,  1880,  and  is  likely  to  continue 
to  increase  from  year  to  year. 

The  traffic  consists  principally  of  guano  and  miscellaneous  northern 
freights,  delivered  at  Bainbridge  by  the  Atlantic  and  Gulf  Railroad, 
and  carried  by  boats  to  points  along  the  Chattahoochee  River. 

The  work  is  situated  in  the  collection  districts  of  Brunswick  and  Saint  Mary's,  Ga. 
Apalachicola,  Fla.,  is  the  nearest  port  of  entry. 

The  amount  of  revenue  collected  for  the  last  fiscal  year  is  $2,686.65. 

The  cotton  crop  for  the  year  1879-1880  in  the  counties  adjacent  to  Flint  River 
amouut<^d  to  167,032  bales,  valued  at  $6,700,000.  The  value  of  real  and  personal  prop- 
erty in  these  counties  is  estimated  at  $31,241,492. 

Money  statement 

July  1,  1881,  amount  available $22,867  .52 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

|J7, 867  52 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 15,892  68 

July  1,  1881,  amount  available 21,974  84 

Amount  (estimated)  reanired  for  completion  of  existing  project 167, 829  52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    75, 000  (10 


K  6. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA. 

This  improvement  was  commenced  in  1874;  the  project  adopted  being 
to  secure  a  navigable  channel  of  6  feet  depth  by  the  removal  of  snags 
and  sunken  logs,  and  widening  and  straightening  the  channel  through 
Styx  River  and  Moccasin  Slough,  so  as  to  abandon  6  miles  of  the  old 
river  which  had  ceased  to  be  navigable.  The  river  generally  furnishes 
sufiBcieut  width  and  depth. 

The  condition  of  the  improvement  at  the  close  of  the  year  shows  that 
in  addition  to  having  removed  the  snags  and  improved  Styx  River  and 
Moccasin  Slough  so  as  to  compare  favorably  with  other  portions  of  the 
river,  Styx  Island  ha^  been  demolished,  and  Chipola  Cut-off  opened  for 
a  distance  of  9  miles,  giving  good  stream  navigation  to  the  orange 
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groves  along  Dead  Lake,  and  opening  np  communication  with  Chipola 
Birer. 

The  following  tabular  statement  exhibits  the  progress  made  daring 
the  fiscal  year  ending  June  30,  1881 : 


Names  of  places. 


Moccaam  Heitd  Cut-off . 


•»*    ra 
«  Jo. 
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Sfyx  Island 
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16 

8 


24   2,233 


80 
50 


70 

200 
lUO 


0 

0 
15 


6 
15 


Canal  cat  across  peuinsula 

washing. 
Island  cut  down. 
Snags,  <&c.,  removed. 


By  act  of  Congress  approved  March  3, 1881,  an  appropriation  of  $1,500 
was  made  for  this  improvement,  with  which  it  is  proposed  to  keep  the 
river  free  from  snags  and  other  obstructions  during  the  fiscal  year  end- 
ing June  30,  1882. 

The  proposed  application  of  appropriation  asked  for  the  fiscal  year 
ending  June  30,  1883,  will  be  to  keep  the  works  alreadj^  complete  in  re- 
pair, to  remove  the  annual  accumulation  of  snags,  and,  if  found  neces- 
sary, to  improve  Bluntstown  Bar  by  a  system  of  wing-dams.  If  the 
river  and  harbor  improvements  are  to  be  worked  as  auxiliaries,  I  would 
suggest  the  propriety  of  devoting  the  unexpended  balance  of  the  esti- 
mate to  closing  some  of  the  sloughs  that  make  out  from  the  river  be- 
tween Saint  Mark's  River  and  the  port  of  Apalac^hicola,  so  as  to  con- 
centrate more  water  on  the  river  bar  at  the  latter  i)lace  and  utilize  it  to 
deepen  the  channel  by  scour. 

The  amount  estimated  required  for  the  completion  of  the  improvement, 
exclusive  of  former  appropriations,  is  $43,500,  and  is  deemeil  sufficient 
for  the  entire  comi>letion  of  the  work,  which  will  not  be  entirely  perma- 
nent. An  annual  expenditure  of  $2,000  will  be  sufficient  to  keep  the 
works  in  repair  and  the  river  clear  of  snags,  &c. 

Amoantthat  can  be  profitably  expended  in  fiscal  year  ending  Jnne30,  1883,  $25,000. 

Inconsequence  of  railroad  competition  and  a  lack  of  sufficient  depth 
of  water  on  the  Apalachicola  Bar,  the  commerce  had  dwindled  down  to 
amere local  trade,  but  the  imi)roved  navigation  above,  with  the  prospect 
of  deeper  watc^r  on  the  bar,  has  somewhat  revived  it. 

Dnring  the  fiscal  year  a  steamer  has  been  running  between  Apalachi- 
cola and  New  Orleans,  and  several  thousand  bales  of  cotton  have  been 
sWpped  in  that  way. 

Two  new  mills  have  been  erected  in  Apalachicola,  and  two  near  East 
Pass,  making  five  saw-mills,  with  a  capacity  of  about  200,000  feet  of 
liiinl)er  per  day. 

The  shipment  of  fish  and  oysters  has  largely  increased,  but  in  the 
absence  of  statistics,  for  which  1  have  applied,  I  cannot  give  precise 
figures. 

The  work  is  situated  in  the  coUection  district  of  Apalachicola,  Fla.,  and  Apahwhi- 
<^la  is  the  nearest  port  of  entry. 

The  amonnt  of  revenne  collected  durinc  the  fiscal  year  ending  June  30,  18hl,  is 
«2.6H6.65. 
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The  following  statement  of  entrances  and  clearances  of  vessels  at  the 
port  of  Apalachicola  was  furnished  by  the  collector  of  customs : 

» 

ARRIVALS. 

Vessels.      Tons. 

Coastwise 33        7,556 

Foreign 11        2,841 

Total 44      10,397 

r 

CLEARANCES. 

Vessels.      Tons. 

Coastwise 41        9,773 

Foreign 8        2,290 

Total 49      12,063 

Vessels  owned  in  district,  39. 

Money  statement, 

July  1,  1880,  amount  available f5,905  39 

Amount  appropriated  by  act  approved  March  3,  1881 1, 500  00 

$7, 405  39 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 3,165  81 


July  1,  1881,  amount  available 4,239  58 

Amount  (estimated)  required  for  completion  of  existing  project 43,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  25, 000  00 


K7. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

The  survey  of  this  bay  was  made  in  1871,  and  a  re-examination  in  De- 
cember, 1878,  based  upon  which,  the  plan  to  dredge  a  channel  through 
the  bar  at  the  mouth  of  the  Apalachicola  Eiver,  100  feet  wide  and  11 
feet  deep  at  mean  low-water,  was  adopted. 

The  present  minimum  depth  of  water  over  this  bar  is  3  J  feet.  By  act 
of  Congress  approved  June  14,  1880,  an  appropriation  of  $10,000'  was 
made  for  this  improvement,  and  advertisements  for  proposals  for  bids 
for  dredging  were  published  September  9, 1880,  and  opened  on  October 
9,  1880.  (An  abstract  of  the  bids  is  hereunto  annexed.)  The  contract 
was  awarded  to  Mr.  W.  A.  Alexander,  at  46}  cents  per  cubic  yard. 

Under  this  contract  work  was  to  have  commenced  May  24, 1881,  but 
an  extension  of  time  wa«  gi'inited  the  contractor,  until  September  24, 
1881;  consequently  no  work  was  done  on  this  improvement  during  the 
present  fiscal  year. 

An  additional  appropriation  of  $10,000  was  made  for  this  imjirove- 
ment  by  act  of  Congress  approved  March  3,  1881,  which  it  is  proposed 
to  expend  in  continuing  the  dredging  of  a  channel  100  feet  wide,  and 
11  feet  deep  at  mean  low-water,  through  the  bar  at  the  mouth  of  the 
Apalachicola  River.  Proposals  for  this  work  published  June  9,  to  be 
opened  July  9. 

The  estimated  cost  of  dredging  this  channel  is  $100,000,  of  which 
$80,0(K)  yet  remains  to  be  provided  for,  and  which  amount  could  be 
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profitably  expended  daring  the  fiscal  year  ending  June  30, 1883,  in  com- 
pleting the  proposed  channel. 

The  improvement  when  completed  would  not,  probably,  be  permanent: 
nodredging  having  been  done  so  far,  the  amount  required  to  be  expended 
yearly  cannot  be  estimated. 

This  work  is  situated  in  the  collection  district  of  Apalachicola,  Fla.  Apalachicola, 
FU.,  is  the  nearest  port  of  entry. 

For  statistical  statement  of  present  and  prospective  trade  of  Apalach- 
icola principally  to  be  benefited  by  this  improvement,  I  respectfully  refer 
to  my  report  on  Apalachicola  Eiver. 

An  appropriation  of  ;^,000  is  asked  for  fiscal  year  ending  June  30,  1883. 

Money  statement. 

jDlyI,1880,  amount  available $10,000  00 

Amotmt  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,000  00 

Jul?  1, 18S1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiwJuly  1,  1880 401  11 

Jaly  1, 1881,  amount  available 19,598  89 

Amoant  (estimated)  required  for  completion  of  existing  project 80, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     80, 000  00 


Sk^nd  of  hida  receivedjtnd  opened  October  9*,  1881,  relating  to  dredging  in  Apalachicola 

Batfy  Florida, 


Xai 


Name  of  bidder. 


1  SX.  Kimball 

2  Jm.  £.  SUa^ht«r. . 
I   Wm.  A.  Alexander 


Pric«  per 
cubic  yard. 


$0  50 
49 
46.75 


Time  of  commenc- 
ivif,  work. 

Ten  days 4. 

Not  given 

Six  months 


Time  of  complet- 
ing work. 


One  year. 
September  1,  1881 
One  year. 


K8. 


IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

The  examination  for  this  improvement  was  provided  for  by  act  of 
Cou^^  approved  June  18,  1878,  and  extended  from  Egmont  Key,  at 
the  entrance  to  Tampa  Bay,  to  the  wharves  at  Tampa  on  the  Hillsbor- 
oagh  River. 

The  project  adopted  is  to  deepen  the  present  or  old  channel  by  dredg- 
ing to  9  feet  at  mean  low-tide,  with  a  width  of  200  feet  in  the  river  and 
150  feet  in  the  bay  between  Balhist  Point  and  Tampa. 

The  estimated  cost  of  this  work  is  $1)7,000. 

Uader  an  appropriation  of  $10,0;)I),  made  by  act  of  (3oii!?ress  approved 
June  14, 1880,  proposals  for  dredging  were  invited,  and  on  October  9, 
l^SO,  two  bids  were  received  (abstract  of  which  is  herewith,  attached), 
and  the  contract  was  awarded  to  Mr.  Jas.  E.  Slaughter,  the  lowest 
Kdder,  at  50  cents  per  cubic  yard. 

I^redging  operations  were  commenced  on  April  27,  1881,  and  con- 
Jjnned  until  May  31, 1881,  when  work  was  suspended,  the  appropriation 
Y^%  exhausted;  1,853  cubic  yards  of  material  were  removed,  and  a  cut 
'-^jWOfeet  long,  60  feet  wide,  and  9  feet  deep  at  mean  low- water,  was  ob- 
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tained,  extending  1,300  feet  south  and  1,600  feet  north  of  the  '^Barrel 
Stake." 

By  act  of  Congress  approved  March  3,  1881,  an  additional  appropri- 
ation of  $10,000  was  made  for  this  improvement,  and  the  project  of  ex- 
pending the  same  by  continuing  the  dredging  under  the  plan  adopted 
having  been  approved,  specifications  were  prepared  and  proposals  for 
bids  in\ited,to  beopened  at  12  m.,  JulyO,  1881. 

According  to  the  original  estimate  the  sum  of  $77,000  is  required  for 
the  completion  of  the  improvement,  and  ths  amount  could  be  profitably 
expended  during  the  fiscal  year  ending  June  30,  1883,  in  continuing 
and  possibly  completing,  the  improvement.  ^^     fiaww^ 

The  present  state  of  the  work  does  not  enable  one  to  make  a  full  es- 
timate as  to  its  final  cost,  nor  to  form  an  opinion  a«  to  its  permanency ; 
the  larger  the  appropriation  the  greater  will  be  the  competition  between 
bidders,  with  a  probable  decrease  in  prices,  and  an  early  completion 
will  assure  its  permanency,  as  the  strong  ebb  current  sweeping  through 
the  entire  length  of  the  dredged  channel  will  prevent  the  accumulation 
of  any  considerable  amount  of  sediment. 

Until  at  least  one  cut  60  feet  wide  is  completed  throughout  the  entire 
length  of  the  proposed  channel,  of  which  steamers  can  avail  themselves, 
the  commerce  of  this  port  can  derive  no  benefit  from  the  improvement. 

Tampa  not  being  a  port  of  entry  there  is  no  record  kept  of  the  num- 
ber or  tonnage  of  vessels  arriving  there. 

The  value  of  the  commerce  to  be  benefited  by  this  improvement  s 
estimated  to  be  fully  $500,000.  The  principal  article  of  export  is  cattle, 
of  which  about  15,000  are*  shipped  to  Cuba  annually.  With  the  in- 
creased facilities  to  navigation  ofl'ered  by  the  completion  of  the  con- 
templated improvement,  a  proportionate  increase  in  the  commerce  of 
the  port  may  be  reasonably  expected. 

This  work  is  in  the  collection  district  of  Cedar  Keys,  Fla.,  and  Cedar  Keys,  is  the 
nearest  port  of  entry. 
An  appropriation  of  .>77,000  is  asked  for  fiscal  year  ending  June  30,  16:?!?. 

Money  statement. 

July  1,  18r^0,  amount  available -^10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881, 10,  UOO  00 

$20,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1880, .' 9,885  61 

July  1,  1881,  amount  available,  ..., 10,114  39 


Amount  (estimated^  required  for  completion  of  existing  project,  77,000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.    77,000  00 

Abstract  of  bids  received  aud  opened  October  9j  1881  y  relating  to  dredging  in  Tampa  Bay^ 

Florida. 


No. 


1 
2 


Name  of  bidder. 


.Tan.  E.  Slaii'^hter 
S.  N.Kimball.... 


Price  per 
cubic  yanl. 


$0  50 
0  50 


Time  of  commenc- 
ing work. 


June  1. 1881'. 
Sixty  days . . 


Time  of  complet- 
ing work. 


One  year. 
November  30, 1881. 
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K  9. 
IMPROVEMENT  OF  SUWANNEE  RIVER,  FLORIDA. 

The  examination  of  this  river  was  provided  for  by  act  of  Congress 
approved  June  18,  1878,  and  was  made  from  its  mouth  to  the  bridge  of 
the  Jacksonville,  Pensacola  and  Mobile  Eaiiroad,  just  below  the  mouth 
of  the  Withlacoochee  Kiver  near  Ella\ille,  Fla. 

The  plan  adopted  was  to  dredge  a  channel  through  the  bars  at  East 
and  West  passes,  at  the  mouth  of  the  river,  5  feet  deep  at  mean  low- water 
and  of  sufficient  width  to  accommodate  the  vessels  employed  in  the  com- 
merce of  that  locality,  to  deepen  the  shoals  and  remove  other  obstruc- 
tions in  the  riv^er,  so  as  to  giv^e  a  depth  of  5  feet  to  Rolands  Bluff,  and 
from  there  to  Ellaville,  of  4  feet. 

The  amonnt  (estimated  ^  required  to  complete  this  project  was $55, 158  GO 

The  amounts  appropriated  are  as  follows : 

By  act  approved  June  14,  1880 |5,000  00 

By  act  approved  March  3,  1881 3,000  00 

8, 000  00 

42, 158  00 

It  is  proposed  to  expend  this  amount  in  dredging  through  the  bar  at 
East  Pass,  by  contract,  according  to  the  adopted  plan. 

Uuder  the  first  appropriation,  advertisements  for  proposals  for  bids 
for  dredging  were  i>ublished  on  September  9,  1880,  and  on  October  9, 
1880,  three  bids  were  received  (abstract  of  bids  hereunto  attached).  Mr. 
James  E.  Slaughter  being  the  lowest  responsible  bidder,  was  awarded 
the  contract,  at  50  cents  per  cubic  yard.  Dredging  should  have  com- 
menced on  this  contract  on  January  1,  1881,  but  an  extension  of  time 
having  been  granted  the  contractor,  no  work  was  done  during  the  fiscal 
year. 

Under  the  appropriation  of  March  3,  1881,  advertisements  for  pro- 
posals of  bids  were  published  June  9,  1881,  and  will  be  opened  July  9, 
1881. 

The  amount,  exclusive  of  former  appropriations,  required  for  the  com- 
pletion of  this  improvement  conteraphited,  is  $42,(K)0.  It  is  not  thought 
the  improvement  will  be  permanent,  and  a  small  amount  will  be  required 
yearly  for  its  preservation  ;  what  amount,  cannot  yet  be  estimated.  It 
is  proposed  to  expend  the  amount  asked  for,  for  fiscal  year  ending  June 
30, 1883,  in  continuing  the  improvement  a(*cording  to  the  adopted  plan. 

The  commerce  to  be  benefited  by  this  improvement  consists  in  various 
farm  products,  cotton,  sirup,  &c.,  but  principally  in  pine,  cypress,  and 
cedar  limber,  several  millions  of  feet  being  shipped  annually  chiefiy  to 
Cedar  Keys. 

This  work  is  situated  in  the  collection  district  of  Saint  Mark's,  and  Cedar  Keys  is- 
the  nearest  port  of  entr>'. 
Amount  of  revenue  collected  at  Cedar  Keys  for  fiscal  vear  ending  June  30,  ISttl, 

Money  statement. 

July  h  IBSO,  aiuonut  available $5,000  00 

Amount  appropriat^^d  by  act  approved  March  3,  IStii 3, 000  00 

_  ^,000  00 

Jnlv  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1H80 1 314  26 

July  1,  l?:fe*l,  amonnt  available 7, 6a'')  74 

Amount  (estimated)  required  for  completion  of  existing  project 47  158  00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 188:J. .  25, 000  00 
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Abstract  of  bids  received  and  opened  October  9, 1881,  relating  to  dredging  at  mouth  of  Suwannee 

BivcTj  Florida, 


No. 


1 
2 
3 


Name  of  bidder. 


I 


Price  per  '  Time  of  cominenc-  ^Time  of  completing 
cubic  yard.!         iog  work.  work. 


S.N.Kimban 

James  E.  Slaozhter  . . . 
William  A.  Atexander. 


$0. 59  I  Sixty  days ■  One  year. 

50  !  January  1, 1881  . .. i  March  31, 1881. 
55  I  Six  months i  Ten  months. 


K  lo. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER.  ALABAMA  AND  FLORIDA. 

The  examination  of  this  river  from  its  mouth  to  Geneva  was  made  in 
1872,  and  the  project  adopted  for  its  improvement  was  to  remove  all  such 
obstructions  as  rendered  the  navigation  of  the  river  difficult  and  dan- 
gerous to  Greneva,  Ala. 

During  the  year  1880  the  examination  of  this  river  was  extended  to 
Newton,  Ala.,  a  distance  of  about  40  miles  above  Geneva,  and  the  proj- 
ect adopted  for  the  improvement  of  this  section  of  the  river  is  to  make 
a  channel  for  high-water  navigation  only,  by  the  removal  of  snags,  sunken 
logs,  and  overhanging  trees. 

The  estimated  cost  of  carrying  out  this  project  as  far  as  Geneva  is,  as 
stated  in  my  last  year's  report,  $44,332.  The  estimated  cost  of  carrying 
out  the  project  from  Geneva  to  Newton  is  $22,000.  Total  estimated  cost 
is  $66,332. 

The  following  appropriations  for  this  improvement  have  been  made : 

« 

By  act  of  Congress  approved  June  23,  1874    $5.000  00 

By  act  of  Congress  approved  March  3,  1875 5,000  00 

By  act  of  Congress  approved  August  14,  1876 5, 000  00 

By  act  of  Congress  approved  March  3,  1879 5,000  00 

By  act  of  Congress  approved  June  14,  1880  ...i 7,000  00 

By  act  of  Congress  approved  March  3,  1881 10,000  00 

Total  appropriations 37,000  00 

Total  estimated  cost 66,332  00 

Total  appropriations - 37,000  00 

Balance  (estimated)  required 29,332  00 

The  work  accomplished  under  the  appropriations  for  the  improvement 
of  this  river,  up  to  the  end  of  the  fiscal  year  ending  June  30, 1881,  is  a« 
follows  : 

The  river  was  cleared  of  snags,  stumps,  overhanging  and  sunken  trees, 
drifts, logs,  bnish,  and  willows  for  a  distance  of  140  miles;  a  number  of 
sand  and  gravel  bars  were  removed;  a  channel  30  feet  wide,  3  feet  deep, 
and  150  feet  long  was  cut  through  a  rock  shoal  about  1  mile  above  Cenx) 
Gordo.  The  entire  wrecks  of  the  steamers  Boston  and  Edward  and 
half  of  that  of  the  Eighth  of  January  were  removed. 

The  timbers  and  willows  at  a  great  numbc^r  of  points  in  the  upper 
river  were  cut  away,  allowing  the  i)oiuts  to  wash,  thereby  straightening 
the  river.  The  river  was  made  navigable  for  steamboats  as  far  as  Ge- 
neva during  ordinary  stages  of  water.  The  condition  of  the  river  on  June 
30,  1881,  is  such  that  steamers  drawing  4  feet  of  water  can  ascend  as 
far  as  Geneva  with  comparative  safety. 

Owing,  however,  to  very  short  and  sharp  bends  in  the  lower  part  of 
the  river,  and  to  the  continual  wasliing  of  banks,  caused  by  the  practice 
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of  driving  loose  timber  and  logs,  thus  forcing  trees  to  fall  in  almost 
daily,  considerable  care  must  yet  be  exercised  in  navigating  that  por- 
tion of  the  river. 

The  progress  made  in  the  work  during  the  fiscal  year  ending  June  30, 
1881,  is  as  follows :  Four  months'  time  was  consumed  in  removing  such 
obstructions  to  navigation  as  had  accumulated  in  that  portion  of  the 
river  previously  worked  over.  The  entire  wreck  of  the  steamer  Edward, 
near  Bear  Pen  Bluflf,  and  one-half  of  that  of  the  Eighth  of  January,  about 
7  miles  below  Cerro  Gordo,  were  removed. 

A  cutoff  was  opened  through  a  narrow  strip  of  land  about  3  miles 
below  Half  Moon  Bluff;  1,377  snags,  151  stumps,  2,445  sunken  trees, 
10,283  overhanging  trees,  a  large  lot  of  willows,  drift,  and  brush,  and 
252  cubic  yanls  of  sand  and  mud  were  removed. 

The  river  for  about  140  miles  from  the  mouth  up  has  not  yet  been 
thoroughly  improved,  as  it  offers  a  comparatively  safe  channel,  with  a 
depth  of  4  feet  at  all  stages  of  the  river. 

With  one-half  of  the  appropriation  of  $10,000,  made  by  act  of  Congress 
approved  March  3,  1881,  it  is  proposed  to  remove,  as  far  as  the  funds 
will  permit,  snags,  stumps,  and  overhanging  trees  on  that  portion  of  the 
river  between  the  mouth  and  Crawford  Gut-off,  a  distance  of  about  40 
miles,  and  with  the  remaining  half  to  remove  some  rock  bowlders  from 
a  shoal  about  4  miles  south  of  Geneva,  and  to  remove  snags  and  trees 
from  the  river  from  Geneva  to  Newton,  for  high-water  navigation  only, 
as  far  as  the  funds  will  allow. 
The  appropriation  asked  for  for  fiscal  year  ending  June  30,  1883,  it  is 
proposed  to  apply  to  the  removal  of  snags,  stumps,  and  logs  at  Cypress 
Top  Bar,  at  the  mouth  of  the  river,  and  of  such  snags,  stumps,  and  trees 
as  may  have  settled  in  that  portion  of  thejiver  already  worked  over;  to 
the  catting  away  and  removal  of  a  great  number  of  trees  along  the  river 
liable  to  wash  in,  from  the  mouth  up  to  Geneva,  the  present  head  of 
steamboat  navigation ;  to  the  entire  removal  of  the  wreck  of  the  steamer 
Eighth  of  January';  to  cutting  a  channel  through  a  rock  shoal  about  4 
miles  south  of  Geneva,  and  to  the  complietion  of  a  channel  for  high- 
water  navigation  from  Geneva  to  Newton. 

The  nature  of  the  banks  of  this  river  will  not  admit  of  a  permanent 
improvement,  and  it  will  require  an  annual  expenditure  of  $2,000  to  keep 
navigation  open. 

The  commerce  of  that  portion  of  Florida  and  Alabama  through  which 
theChoctawhatehee  and  its  tributaries  flow  was,  up  to  within  the  past 
y^r,  confined  principally  to  the  cutting  and  shipping  of  saw-logs  and 
timbier,  the  annual  shipment  thereof  being  about  20,000,000  cubic  feet. 
Since  the  improvement  of  the  river  commenced,  and  especially  during 
^)ie  past  fiscal  year,  the  number  of  timber  and  log  camps  along  the 
river  and  creeks  liave  more  than  doubled,  and  it  is  estimated  that  from 
?^,000,(>OO  to  60,000,000  of  cubic  feet  were  shipped  down  the  river  dur- 
ing last  year. 

l^revious  to  the  improvement  the  annual  shipment  of  cotton  down  the 
river  from  Walton,  Washington,  and  Holmes  Counties,  Florida,  and 
^^neva  County,  Alabama,  did  not  exceed  1,500  bales,  from  the  fact  that 
only  very  small  steamers  and  light-draught  barges  could  ply  the  river, 
^nd  then  only  in  high- water  seasons. 

During  the  past  year,  in  consequence  of  the  improvements  made  in 
l^e  upper  part  of  the  river,  four  steamboats  were  placed  on  the  line 
"^tween  Pensacola  and  Miller's  FeiTy,  carrying  cotton,  guano,  corn, 
^ts,and  general  merchandise.    Besides  these  steamboats  there  are  em- 
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ployed  on  the  river  and  Hclmes  Creek  three  schooners  and  five  sloops, 
owned  by  parties  living  on  the  river  and  Holmes  Creek. 

During  the  past  year  there  was  carried  down  the  river  from  Geneva  and  points  mi 
the  river  and  Holmes  Creek  ahout  2,500  bales  of  cotton,  60  bales  of  wool,  1,0(M)  barrela 
of  simp,  6,000  bushels  of  sweet- potatoes,  and  a  large  amount  of  country  produce,  and 
during  the  same  period,  up  the  river  from  Pensacola  to  Geneva  and  other  points  oo 
the  river  and  on  Holmes  Creek,  3,000  tons  of  guano,  about  12,000  bushels  of  com  and 
oats,  and  a  large  amount  of  provisions,  dry  goods,  farming  implements,  &c. 

The  following  table  shows  the  increase  in  commerce  during  fiscal  year 
ending  June  30,  1881 : 

Down  the  river: 

1880.  1881. 

Timber,  &c $1,500,000  00  $3,000,00000 

Cotton 75,000  00  125,00000 

Wool 2,000  00  7,000  00 

Sirup 3,000  00  12,00000 

Potatoes 1,000  00  3,000  00 

Miscellaneous 5,000  00  10,000  00 

1,586,000  00  3,157,000  00 

Up  the  river : 

1880. 

Com,  oats,  salt,  &c .' $4, 500  00 

Provisions,  &c — 100, 000  00 

Miscellaneous 50,000  00 


154,500  00 


1881. 

Guano $150,000  04> 

Corn,  oats,  &c 12,(KXJ  OO 

Provisions,  &c 15(»,(iOO  «H> 

Miscellaneous : ....     12r).00l»Ot> 


437, 000  iNL> 


The  lar^e  increase  in  the  yield  of  cotton  by  the  use  of  guano  will 
induce  planters  to  use  it  more  freely,  and  will  bring  into  cultivation  the 
pine-woods  land  heretofore  considered  worthless,  and  it  is  expected  that 
the  demand  for  this  fertilizer  during  next  fall  will  exceed  7,0(K)  tons. 

The  increased  commerce  in  timber,  lumber,  and  saw-logs  will  aI:&o 
demand  a  coiTesponding  increase  in  the  supply  of  corn,  oats,  pro- 
visions, &c. 

It  is  estimated  by  merchants  and  planters  that  in  Washington, 
Holmes,  and  Geneva  counties  about  15,0()0  bales  of  cotton  will  be  nia^le 
this  fall,  most  of  which  will  be  shipped  down  the  river. 

The  shipments  of  sirup,  wool,  and  country  produce  will  be  larg^*liy 
increased,  owing  to  better  and  safer  facilities  in  transiM)rtation. 

The  commerce  in  the  countrj'  along  the  Up])er  Choctawhatchee  Iliv^'"? 
from  Geneva  to  Newton,  and  above  X<  wton,  consists  principally  of  <^^^' 
ton,  corn,  oats,  and  fruit,  very  little  being  done  in  the  timber  l)usiue'^S' 
About  8,000  bales  of  cotton  are  annually  shipped  from  Newton,  »*^ 
these,  as  well  as  necessary  ]>lantation  supplies,  have  to  be  hauled     ^^ 
and  from  Cbattahoochee,  Eufaula,  or  Troy,  a  distance  of  from  50  t€^     *^ 
miles. 

No  work  having  been  done  on  the  improvement  of  the  river  atK:^^^ 
Geneva,  no  increase  in  trade  has  taken  place,  but  it  is  estimated  t^^*^ 
by  improving  the  river  for  high-water  navigation  to  Newton,  Nev^^^'^^ 
will  be  the  shipping  point  for  a  radius  of  country  of  from  40  to  50  mi*^  ^®' 
and  that  from  25,000  to  30,000  bales  of  cotton  will  be  *ihipped  from  tl^*^ 
county  annually. 
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The  supply  of  com,  provisions,  guano,  and  plantation  supplies,  &c., 
^'11 1)6  proportionate  to  the  number  of  bales  of  cotton  raised.  As  a 
consequence  of  the  improvement  made  during  the  last  six  years,  and 
particularly  so  during  the  last  working  season,  three  steamboats  and 
a  barge  were  put  in  the  trade  between  Pensacola  and  Geneva,  and  a 
steam  launch,  a  large  barge,  several  schooners,  sloops,  and  flats  in  the 
Holmes  Valley  trade. 

Siuce  the  improvement  of  this  river  began,  and  more  so  during  the 
lastyearof  the  work,  there  has  been  a  marked  increase  in  the  commerce 
carried  on  between  points  on  this  river  and  Holmes  Creek  and  Pensa- 
cola; in  fact,  it  may  be  safely  said  that  the  commerce  has  increased 
tenfold  in  the  last  five  years. 

Thuwork  is  situated  in  the  coUection  district  of  Pensacola,  Fia.,  and  Pensacola  is 
the  nearest  port  of  entry. 

Money  stutement 

July  1, 1880,  amount  available $8,047  53 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$18, 047  53 

Jaly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 8,414  86 

July  1.1881,  amount  available 9,632  67 

Amoiint  (estimated)  required  for  completion  of  existing  project 86, 500  00 

AmouDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      25, 000  00 

STATEHEXT    OF    NATURE  AND  VALUE    OF    EXPERTS    FROM    PENSACOLA,   FLA.,   DURING 

THE  FISCAL  YEAR  ENDING  JUNE  30,    1881. 

4,?S,205  cubic  feet  hewn  timber : ^0,316 

6,300.174  cubic  feet  8awe<l  timber .* 806,0:22 

r:,m,000 feet,  B.  M.,  lumber 1,079,666 

9,4!!1  bales  cotton : 376,840 

Total  exports : 2,812,844 

509  vessels  cleared,  with  a  tonnage  of  303,910  tons. 

Tbe  amonnt  of  revenue  collected  at  this  port  can  only  be  eiven  from  December  1, 
1^,  to  June  30, 1881  (the  records  prior  to  former  date  having  oeen  destroyed  by  fire) ; 
ttid  amoant  is  $80,732.44  for  the  seven  months. 


K  II. 

IMPROVEMENT  OF  WITHLACOOCHEE  KIVER,  FLORIDA. 

An  examination  of  this  river,  authorized  by  act  of  Congress  approved 
inarch  3, 1879,  was  made  from  Haye's  Ferry  to  its  mouth,  during  Sep- 
^tnber,  1879,  and  the  report  submitted  March  6, 1880,  is  contained  in 
annual  report  of  the  Chief  of  Engineers  for  1880. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
Overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
^0T8t  shoals  and  a  bar  near  the  mouth  of  the  river,  so  as  to  enable 
^ats  drawing  2  feet  of  water  to  navigate  the  river  during  about  half 
^f  the  year.  The  present  depth  of  the  river  varies  from  1  to  7  J  ffeet,  with 
^  ^idth  of  from  50  to  160  feet,  and  the  cost  of  the  improvement  is  esti- 
mated at  $23,900. 

An  appropriation  of  $7,500  was  made  for  this  work,  by  act  of  Congress 
approved  March  3,  1881,  and  it  is  proposed  to  expend  this  amount  in 
t^fosecution  of  work  on  this  improvement  according  to  approved  project, 
during  the  year  ebding  June  30,  1882. 

With  the' appropriation  of  $16,400,  asked  for  fiscal  year  ending  June 
^,  1883,  it  is  proposed  to  complete  the  improvement,  which  will  not  be 
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permanent;  the  am6nnt  required  to  preserve  the  work  cannot  yet  be 
estimated;  but  will  be  small.    The  trade  consists  principally  in  oranges. 

This  work  is  in  the  collection  district  of  Key  West,  Fla.     Key  We«t,  Fla.,  is  the 
nearest  port  of  entry. 

Money  titatenient. 

Amount  appropriated  by  act  approved  March  3,  1881 t7, 500  00 

July  1,  1881,  amount  available 7,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 16,400  00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883..   16,400  00 


K    12. 
IMPROVEMENT  OF  PEAS'  CREEK,  FLORIDA. 

The  examination  of  this  creek  was  provided  for  by  act  of  Congress 
approved  March  3,  1879,  and  was  made,  from  its  mouth  to  Fort  Meade, 
daring  October  and  November,  1879,  and  the  report  submitted  March  10, 
1880,  is  contained  in  annual  report  of  the  Chief  of  Engineers  for  tliat 
year. 

The  project  adopted  is  to  improve  the  creek  for  high- water  ua\igation, 
by  the  removal  of  snags^  sunken  logs,  overhanging  trees,  and  loose  rocks 
from  the  channel,  from  its  moutk  to  Fort  Meade. 

The  present  depth  varies  from  o  inches  to  8  feet,  with  a  width  of  fit)m 
50  to  150  feet. 

The  entire  cost  of  the  improvement  is  estimated  at  $16,700. 

An  appropriation  of  $7,000  was  made  for  this  work,  by  act  of  Congress 
approved  March  3,  1881,  and  it  is  proposed  to  expend  this  amount  in 
prosecution  of  work  on  this  improvement,  according  to  the  approved 
project,  during  the  fiscal  year  ending  June  30,  1882. 

With  the  appropriation  of  $9,700,  asked  tor  year  ending  June  30, 1883, 
it  is  proposed  to  complete  the  improvement,  which  will  not  be  perma- 
nent. The  amount  required  to  preserve  the  work  cannot  yet  be  esti- 
mated, but  will  be  small. 

The  principal  trade  is  carried  on  between  Cuba  and  Cedar  Keys,  and 
consists  in  export  of  cattle  to  the  former  and  oranges  to  the  latter  place, 
but  I  have  not  been  able  to  obtain  any  reliable  statistical  statement. 

This  work  is  in  the  collection  district  of  Key  West,  Fla.     Key  West  is  the  nearest 
port  of  entry. 

Money  statement 

Amount  appropriated  hy  act  approved  March  3, 1881 $7, 000  00 

July  1,  1881,  amount  availahle 7,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 9, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 1883.     9, 700  00 


K  13. 
IMPROVEMENT  OF  ESCAMBIA  RIVER,  FLORIDA  AND  ALABAMA. 

An  examination  and  partial  survey  of  this  river  was  made  under  au- 
thority of  act  of  Congress  approved  June  18,  1878,  from  the  Alabama 
and  Florida  State  line  to  its  mouth,  and  report  on  same  is  contained  in 
annual  report  of  Chief  of  Engineers  for  1879. 

The  plan  adopted  for  this  improvement  was  to  dredge  a  channel 
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through  the  bar  at  the  mouth  of  the  river  150  feet  wide  and  5^  feet  deep 
at  mean  low-water,  remove  suags  and  overhanging  trees  the  whole 
length  of  the  river,  and  to  construct  a  few  dams  and  jetties  where  the 
channel  is  divided  or  much  widened,  and  shore  protections  where  the 
banks  show  an  inclination  to  wash  and  cave. 

The  least  depth  at  present  over  the  bar  is  1.9  feet;  the  river  proper 
affords  a  sufficient  depth  of  water,  and  only  needs  the  above-mentioned 
improvements. 

The  first  appropriation  for  this  work,  $8,000,  was  made  by  act  of  Con- 
gress approved  June  14, 1880 ;  this  amount  it  was  proposed  to  expend 
in  dredging  by  contract,  and  under  date  of  September  9, 1880,  adver- 
tisements for  proposals  for  bids  were  published.  On  October  9,  1880, 
bids  were  received  and  oi>ened  (abstract  of  same  hereunto  attached), 
and  by  letter  of  Chief  of  Engineers,  dated  October  18,  the  contract  was 
awarded  to  Mr.  William  A.  Alexander  at  47^  cents  per  cubic  yard,  he  be- 
ing the  lowest  bidder.  Under  this  contract,  work  was  to  have  com- 
menced on  May  24,  1881,  but  on  account  of  unforeseen  delays  an  ex- 
tension of  time  was  granted  the  contractor  until  August  24, 1881.  time 
of  completing  contract  remaining  the  same;  consequently  no  work  was 
done  during  this  fiscal  year. 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$0,000  was  made  for  this  improvement,  and  it  is  proposed  to  apply 
11,500  to  the  completion  of  the  dredged  channel  through  the  bar,  and 
the  remaining  $3,500  to  the  construction  of  submerged  dams  at  the 
heads  of  East  and  Gum  rivers  and  dike  across  the  mouth  of  McVoy's 
Pass  to  deflect  and  conserve  the  water  to  the  channel  of  the  main  river. 
Advertisements  for  proposals  for  bids  for  dredging  were  published 
June  9,  1881,  and  will  be  opened  July  9.    All  other  work  will  be  carried 
on  by  hired  labor  and  purchase  of  materials  in  open  market.    This  im- 
provement, when  completed,  will  not  be  permanent  in  its  character,  but 
will  require  a  comparatively  small  amount  every  two  or  three  years  for 
it8  preservation. 

The  appropriation  asked  for  for  fiscal  year  ending  June  30, 1383,  it  is 
proposed  to  apply  to  the  completion  of  the  project  adopted,  by  the  re- 
moval of  obstructions  from  the  river  and  the  construction  of  jetties  and 
shore  protections  where  necessary.  No  work  having  been  done,  the 
commerce  on  this  river,  which  consists  mainly  in  timber  and  dumber, 
about  5,000,000  feet  yearly,  has  not  yet  received  any  benefit  from  the 
improvement. 

Amonnt  estimated  required  for  this  work {25, 000  00 

Total  aniouut  appropriated 13, 000  00 

Amount  required  for  conipletiou  of  improvement 12, 000  00 

This  amount,  $12,000,  could  be  profitably  expended  during  fiscal  year 
ending  June  30,  1883. 

This  work  is  situated  in  the  collection  district  of  Pensacola,  Fla.,  and 
Pensacola  is  the  nearest  port  of  entry. 

Money  statement. 

July  1,  1880,  nmouDt  available $8,000  00 

Amount  approiiriated  by  act  approved  Man;h  3,  18H1 5,000  00 

$13,000  00 

Julv  1,  1*^80,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing U  abilities  July  1,  1880 328  69 

July  1,1881,  amount  available.. 12,671,31 

Amount  (estimated)  require<l  for  completion  of  existing  project 12, 000  00 

Amonnt  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1883 .     12, 000  00 
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Abstract  of  bids  received  and  opened  October  9,  Ib^l,  relating  to  dredging  at  mouik  of 

cambia  Biter ^  Florida  and  Alabama. 


No. '  Name  of  bidders.  ^*^«  ^\  '  '^^^  of  commenc-     Time  of  oomplel- 

,  x««i«w   i,««r.o  cubic  yard. i  lug  work.  ing  worL 


1  S.N.Kimball ^50    I  Sixty  dava I  One  year. 

2  James  E.  Slaaghter  55    i  May  1,  1881 •  December  1, 1881. 

3  William  A.  Alexander '  47|  '  Six  months One  year. 


K  14. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

The  examination  and  partial  survey  of  this  river  was  made  dHring  the 
months  of  July  to  October,  1875,  as  provided  by  act  of  Congress  ap- 
proved March  3,  1875. 

The  report  was  made  in  March,  1876,  and  is  contained  in  the  Annnal 
Ee]>ort  of  the  Chief  of  Engineers  for  1876. 

The  project  adopted  was  designeil  to  obtain  a  channel  depth  of  4  feet 
at  low-water,  with  a  minimum  width  of  200  feet,  from  the  mouth  of  the 
river,  50  miles  above  Mobile,  Ala.,  to  Wetumpka,  Ala. 

The  estimated  cost  was  $229,741. 

The  appropriations  made  for  the  work  are  as  follows : 

Act  of  Congre«8  approved  June  18,  1878 $25, 000  00 

Aet  of  Cougre.HS  approved  March  3,  1879 30,000  00 

Act  of  Congress  approved  June  14,  18><0' 25,000  00 

Act  of  Congress  approved  March  3,  1881 20,000  00 

Total *. '. 100,00000 

Work  was  commenced  on  the  improvement  at  low-water  season  of 
1878,  and  prosecuted  through  the  fiscal  yeiirs  ending  June  oO,  1879,  June 
30,  1880,  and  continued  during  the  fiscal  year  ending  June  30,  1881. 

During  the  previous  fiscal  year  the  right-hand  chute  at  Yellow  Jacket 
Bar  was  partially  closed  by  a  rock  dam  400  feet  in  length.  The  work 
was  left  in  an  unfinished  state  owing  to  the  high  stage  of  water  in  the 
river,  and  no  work  wiis  undertaken  there  during  the  ])resent  fiscal  year. 

The  dam  across  the  left-hand  chute  at  Gardner's  Island  was  neajiy 
completed  at  the  close  of  the  last  fiscal  year,  but  the  work  was  seriously 
interrupted  by  a  rise  in  the  river  during  the  month  of  July  of  the  present 
year. 

The  chute  was,  however,  closed  with  great  difficulty  during  the  montb 
of  August,  and  the  force  moved  from  that  point  to  Cox's  Bar,  15  miles 
below  Montgomery,  where  work  was  commenced  in  collecting  the  ma- 
terial  for  and  constructing  a  dam,  closing  the  right-hand  chute  at  this 
point. 

0|)erations  were  seriously  retarded  by  a  rise  in  the  river,  and  were 
finally  suspended  in  the  month  of  September  and  the  force  moved  to 
Hadnot's  Bar,  2  miles  further  down. 

By  the  time  material  could  be  prepared  for  the  contemplated  improve- 
ment at  this  point  the  river  had  receded  sufficiently  to  resume  operations 
at  Cox's  Bar;  but  there  again  occurred  another  rise  of  8  feet,  when  the 
force  was  moved  up  to  Three  Chutes,  Ih  miles  below  Montgomery.  The 
work  of  closing  the  right-hand  chute  at  Three  Chutes  Bar  was  suexsess- 
fully  completed  during  the  latter  part  of  the  month  of  September.  Dur- 
ing a  portion  of  the  month  of  October  work  was  prosecuted,  completing^ 
the  works  at  Cox's  and  Hadnot's  bars,  and  removing  snags  and  logs  from 
the  bed  of  the  river  at  Monack's  and  Gardner's  islands.  The  work  of 
closing  the  Cut-Oft',  25  miles  above  the  mouth  of  the  river,  by  a  brush 


APPENPIX   K. 


1201 


and  stone  dam  was  completed  dnrin*^  the  fiscal  year  ending  Jane  30, 1880, 
and  the  work  remained  in  good  condition  nntil  the  month  of  October, 
1880,  when  a  break  occurred  between  the  jetty  and  upper  or  north  end 
of  dam.  This  break  was  found  on  examination  to  be  about  100  feet  in 
width,  with  an  average  depth  of  about  15  feet,  and  was  caused  by  a  heavy 
drift  lodging  against  the  head  of  the  guide  piling.  As  soon  as  possible 
after  the  break  was  reported  the  steam  snag-boat,  with  barges,  proceeded 
to  the  Cut-Oflf,  and  steps  were  immediately  taken  to  collect  material  for 
lepairing  the  damage.  On  account  of  the  deep  and  swift  water  in  the 
break  the  location  of  the  protection  dam  was  made  above  the  break 
where  the  water  was  from  5  to  9  feet  in  depth  with  much  less  current, 
rendering  the  putting  in  of  the  new  work  much  less  hazardous.  The 
new  dam  was  so  located  as  to  surround  the  breach  on  the  upper  side, 
starting  from  the  main  dam  and  connecting  with  the  jetty  below,  and 
consisted  of  two  rows  of  cribs  set  to  guide  piles,  the  upper  row  of  cribs 
being  3  feet  higher  than  the  lower,  and  all  filled  with  stiff  clay,  the  best 
and  only  material  to  be  obtained  near  at  hand  that  proved  capable  of 
resisting  the  erosive  action  of  the  water.  This  and  the  shore  protection 
of  the  old  work  at  the  Cut-OflF  was  prosecuted  successfully  through  the 
month  of  November,  engaging  the  services  of  the  entire  force  on  the 
river  until  a  susx)ension  of  operations  was  rendered  necessary  by  a  per- 
manent rise  in  the  river  December  7,  1880. 

On  the  18th  of  May,  1881,  after  a  thorough  repair  of  the  boats,  the 
river  having  receded  to  near  the  summer  stage,  the  steam  snag-boat 
and  jetty  b^ts,  with  labor  force  and  outfit,  left  Mobile  for  the  cut-off, 
toresamework  at  that  point.  An  examination  was  made  as  to  the 
condition  of  the  work,  which  seemed  to  be  intact  and  serving  its  pur- 
pose well,  but,  owing  to  the  high  stage  of  water  in  the  river,  above  low- 
vater  some  4  feet,  no  thorough  examination  was  practicable.  The  force 
was  therefore  moved  up  the  river  to  the  vicinity  of  Claiborne,  and  were 
engaged  in  procuring  stone  ballast  and  placing  it  on  the  banks  adjacent 
to  the  works  at  the  cut-off,  preparatory  to  placing  it  in  position.  The 
river  having  fallen  sufficiently  during  the  latter  part  of  the  year,  35 
piles  were  driven  along  the  trout  of  the  cribs  placed  during  the  fall  and 
11  cribs  filled  with  rock  sunk.  These  cribs  were  7  feet  in  height,  and 
after  being  filled  with  rock  and  faced  with  stiff  clay,  to  prevent  scour 
along  their  front,  closed  the  breach. 

A  marked  increase  in  the  depth  of  water  in  the  channel  has  been 
noticed,  and  it  is  x>ossible  that  still  further  changes  will  take  place, 
affording  the  desired  depth,  which  here  is  6  feet  for  low-water  naviga- 
tion. 

The  following  table  shows  the  amount  and  character  of  the  work 
accomplished  during  the  present  fiscal  year. 
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It  is  proposed  to  use  the  amount  available  at  the  close  of  the  last  fiscal 
year  ($21,854.20),  together  with  the  amount  appropriated  by  act  of  Con- 
gress approved  March  3, 1881  ($20,000),  in  the  foUowing  manner: 

1.  To  complete  the  dam  now  being  constructed  for  the  protection  of 
the  works  at  the  "Cut-oflF,''  and  to  build  necessary  jetties  below  the 
present  improvements  so  as  to  increase  the  depth  of  water  over  the  bar 
at  that  point.  To  complete  the  improvements  at  Yellow  Jacket  Bar, 
and  to  make  necessary  additions  and  alterations  to  the  improvements  at 
Gardner's  Island  as  will  afford  a  better  channel  than  already  exists. 

2.  To  improve  such  bars  on  the  upper  portion  of  the  river  below  Mon^ 
gomery  as  surveys  or  information  i^m  steamboatmen  macr  indicate  as 
being  most  dangerous  or  troublesome  to  navigation. 

3.  To  continue  removing  snags,  sunken  logs,  and  other  obstructioDS 
from  the  channel  of  the  river,  and  to  remove  such  overhanging  and  lean- 
ing trees  as  are  in  the  way,  or  are  liable  to  fall  into  the  river. 

4.  To  build  a  light  draught  steam  snag-boat  for  general  service  in  con- 
nection with  the  improvement. 

5.  To  survey  as  many  bars,  taking  them  in  the  order  of  their  impor- 
tance, as  the  stage  of  water  will  admit  of,  as  only  an  inconsiderable  num- 
ber of  the  bars  reported  in  the  survey  of  1876  were  surveyed  and  mapped. 

It  is  proposed  to  expend  the  appropriation  asked  for  for  the  fiscal 
year  ending  June  30, 1883,  in  continuing  and  perfecting  the  work  of 
improvement  according  to  the  project  recommended  in  the  annual  report 
of  1876. 

The  amount  required  for  continuing  and  completing  the  work  as  de- 
signed, exclusive  of  former  appropriations  ($100,000)  is  estimated  at 
$130,000.  Of  this  amount,  $50,000  can  be  profitably  expended  during 
the  fiscal  year  enduig  June  30, 1883. 

The  work,  when  completed,  will  not  be  permanent  in  its  character, 
but  will  require  an  annual  expenditure  of  about  $10,000  to  remove  such 
snags  and  logs  as  will  lodge  in  the  bed  of  the  river;  to  improve  with  new 
works  such  bars  as  are  liable  to  form  after  every  freshet,  as  well  as  to 
preserve  and  add  to  the  works  of  improvement  already  completed  and 
those  contemplated. 

As  the  steam  snag-boat  now  in  use  will  soon  be  unserviceable,  and  ad 
the  improvements  contemplated  demand  the  services  of  a  first-class 
steam  snag-boat,  in  order  that  this  important  water-way  may  be  prop- 
erly  kept  open  for  navigation  during  the  entire  year,  it  is  respectftdly 
recommended  that  a  suitable  boat  be  provided  at  as  early  a  day  as  pos- 
sible. Since  the  improvement  of  the  river  began,  and  owing  to  its 
partially  improved  condition,  the  commerce  of  the  river  has  steadily 
increased,  notwithstanding  the  competing  facilities  afforded  for  trans- 
portation by  rail  over  the  hue  of  road  between  Montgomery  and  Mobile* 
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The  resnltB  obtained  by  the  work  done  are: 

1.  Increased  safety  to  navigation,  the  boats  plying  on  the  river  being 
ahle  to  run  at  nights  and  in  foggy  weather,  when  they  were  formerly 
obliged  to  tie  np  to  the  bank. 

2.  Greater  regularity  with  less  time  consumed  in  making  trips  during 
low-water,  and  the  carrying  of  larger  loads  than  formerly,  owing  to  the 
ino^ased  depth  of  water  over  the  bars. 

3.  Fnintermpted  communication  during  the  entire  season  on  that  por- 
tion of  the  river  between  the  cut-off  and  the  mouth  of  the  river,  conse- 
quent upon  the  works  of  improvement  completed  at  that  point. 

The  nnmber  of  bales  of  cotton  shipped  down  the  river  during  the  past 
fiflcal  year  to  Mobile  was  46,244,  at  an  average  value  of  $50  per  bale, 
imoantsto |2, 312,200  00 

Tbe  up  freights,  consisting  of  bagging,  ties,  a^icnltural  implements, 
com,  bacon,  and  an  innumerable  vanetv  of  plantation  supplies,  is  es- 
timated at  about  80  per  cent/  of  the  value  of  the  shipments  of  cotton 
bnraght  down,  say 1,849,760  00 

To  this  should  be  added  a  large  and  increasing  business  done  on  the  upper 
portion  of  the  river  between  Selma  and  Wetumpka  and  intermediate 
points. 

It  ia  estimated  that  at  least  18,000  bales  of  cotton  are  hauled  and  moved 
on  this  portion  of  the  river,  together  with  large  shipments  of  cotton 

.  seed,  com,  and  various  plantation  supplies,  the  value  of  which  will  be 
about  as  follows : 

lH,OOObalesof  cotton  at  an  average  value  of  $50  per  bale 900,000  00 

Odier  freights,  say  50  per  cent,  of  the  value  of  cotton 450,000  00 

Total •-.... 5,511,960  00 

It  is  expected  that  there  will  also  be  a  large  business  done  in  trans- 
porting coal  firom  the  Warrior  and  Cahaba  coal  fields  from  points  on 
tiie  npper  part  of  the  rivers  to  Mobile.  The  snccess  of  this  enterprise 
viD,  however,  depend  ux>on  the  uninterrupted  and  unobstructed  navi- 
gation of  the  river,  which  it  is  the  object  of  this  improvement  to  ac- 
complish. 

The  work  is  situated  in  the  collection  district  of  Mobile,  and  Mobile  is  the  neares 
port  of  entry. 
The  amount  of  revenue  collected  at  Mobile  during  the  past  fiscal  year  was  $258,182.10. 

An  appropriation  of  $50,000  is  asked  for  fiscal  year  ending  June  30, 
1883. 

Money  statement 

Joly  1,1880,  amount  available $40,542  24 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$60,542  24 

Jalj  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  188^ 18,688  04 


Jnlyl,  1881,  amount  available 41,854  20 

Affioant  (estimated)  required  for  completion  of  existing  project 129, 741  00 

AiDoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1883 . .     50, 000  00 


K  IS. 

DiPKOVEMENT  OF  WARRIOR  AND  TOMBIGBEE    RIVERS,  ALABAMA   AND 

MISSISSIPPI. 

I.  BLACK  WARRIOR  RIVER. 

The  survey  of  this  river  was  made,  in  compliance  with  the  provisious 
of  the  river  and  harbor  act  of  June  23, 1874,  from  its  mouth  to  Locust 
Fork,  from  August  to  November,  1874. 
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The  report  upon  it  was  submitted  January  27, 1875,  and  forms  a  part 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  that  year. 

The  project  adopted  was  to  so  improve  the  river  as  to  give  a  channel  80 
feet  wide  and  4  feet  deep  at  low-water,  from  the  mouth  up  to  Tuskaloosa, 
Alabama,  by  the  removal  of  snags,  overhanging  trees,  and  deepening 
bars  by  the  construction  of  dams,  wing-dams,  dredging,  and  blasting; 
the  estimated  cost  of  which  was  $151,103. 

The  following  appropriations  have  been  made  for  this  improvement : 

By  act  of  March  3,  1875,  for  the  Black  Warrior  below  Tuskaloosa,  and  the 
Tomblgbee  below  Demopolis |25,000  00 

By  act  of  August  14, 1876,  for  the  improvemeDts  of  the  Warrior  and  Tombig- 
"bee  rivers 15,  000  00 

By  actof  June  18,  1878 40,000  00 

^28, 000  on  the  Warrior  and  Tomblgbee,  and  |12, 000  on  the  Tomblgbee 
above  Columbus. 

By  act  of  March  3,  1879 30,000  00 

of  which  sum  $10,000  shall  be  expended  on  the  Tomblgbee  above  Colum- 
bus, and  $20,000  on  the  Warrior  River  and  Tomblgbee  below  Columbufi. 

By  actof  June  14,  1880 47,000  00 

of  which  $20,000  shall  be  expended  on  the  Warrior,  $12,000  on  the  Tom- 
bi^bee  between  Columbus  and  Vienna,  and  $15,000  on  the  Tomblgbee 
below  Vienna. 

By  act  of  March  3,  1861 25,000  00 

To  be  expended  in  the  same  proportion  as  the  appropriation  of  June  14, 1880. 

Work  was  commenced  on  this  improvement  in  July,  1875,  under  the 
appropriation  of  $25,000  made  by  act  of  Congress  approved  March  3, 
1875,  at  Tuskaloosa,  Ala.,  and  con  tinned  down  stream  during  the  low- 
water  seasons  of  1876-1877,  and  for  two  months  in  1878,  when  the  force 
and  equipment  were  placed  upon  the  Tombigbee. 

No  further  work  was  done  on  this  river  until  October  last,  when  work 
was  commenced  under  the  allotment  of  $20,000  from  the  appropria- 
tion of  June  14, 1880,  at  Mclntyre's  Shoals,  25  miles  above  Demopolis. 
Up  to  June  30, 1881,  twenty-five  months  have  been  spent  on  the  work, 
since  the  commencement.  The  following  work  was  done  during  the  fis- 
cal year  ending  June  30, 1881. 

Number  of  bars  worked  upon 2 

Number  of  logs  removed 96 

Number  of  trees  cut 490 

Linear  feet  of  dams  and  jetties 851 

The  bars  improved  lie  between  Tuskaloosa  and  Hickman's,  75  miles 
below.  The  effect  of  the  work  done  has  been  to  increase  the  low-water 
depth  from  14^^  (at  Log  Shoals,  70  miles  below  Tuskaloosa)  to  a  minimum 
of  30",  which  exists  on  8  or  10  of  the  upper  bars,  with  probably  not 
over  2  feet  at  TressePs  Bar  (30  miles  below  Tuskaloosa),  where  the 
dam  was  partially  injured  by  a  steamboat  and  the  water  diverted  from 
the  channel. 

The  other  bars  generally  afford  2^  to  4  feet.  Navigation  has  been 
much  facilitated  by  the  removal  of  logs  and  leaning  timbers  along  the 
whole  length  of  the  river. 

The  improvements  made  seem  in  general  to  be  permanent,  though  the 
slides  and  lodgments  of  drift  logs,  which  occur  to  some  extent  every  year, 
will  render  some  annual  repairs  necessary.  As  just  indicated,  some  of 
the  first  year's  work  needs  revision  and  additions,  which  will  be  made 
during  the  present  season. 

As  soon  as  the  allotment  of  $20,000  became  available  a  log-boat  and 
barge  were  contracted  for  in  Mobile,  which  were  completed  October  12, 
and  towed  up  to  the  mouth  of  the  Warrior.  There  they  were  joined  by 
a  quarter  boat  from  the  Tombigbee,  and  the  force  commenced  work  Octo- 
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ber  21,  at  Mclntyre's  Sboals.  This  shoal  was  the  most  serious  obstacle 
in  the  lower  portion  of  the  river,  being  more  than  half  a  mile  in  length, 
and  affording  only  19  inches  at  low-water. 

The  river  immediately  commenced  swelling,  and  after  bailding  972  feet 
of  rock  and  brush  dams,  and  partially  removing  the  wreck  of  a  steam- 
boat, sunk  30  years  ago,  work  was  suspended  November  20.  In  the 
mean  time  an  extraordinary  local  freshet  had  occurred  between  Eutaw 
and  Steele's  Bluff,  flooding  several  creeks,  while  the  river  was  low,  the 
effect  being  to  deposit  in  the  river,  at  the  months  of  Buck's,  Sim's,  and 
Minter's  Creeks,  large  piles  of  trees  and  drift  that  choked  up  the  chan- 
nel and  cut  off  low-water  navigation.  The  log-boat  was  sent  up  the 
river  to  clear  the  channel,  but  by  the  time  it  had  reached  Steele's  Bluff, 
at  the  mouth  of  Buck's  Creek,  60  miles  below  Tuskaloosa,  the  river  had 
risen  35  feet,  and  the  boat  was  laid  up.  It  being  impossible  to  clear  the 
channel  before  low-water,  the  log-boat  resumed  work  in  February,  con- 
tinoing  with  two  interruptions  from  freshets.  The  dex>osits  from  the  three 
creeks,  a  slide  below  Finch's  Ferry,  and  an  accumulation  of  drift  at  the 
unfinished  railroad  bridge,  5  miles  from  Eutaw,  were  removed.  The  log- 
boat  then  moved  down  stream  cutting  leaning  timber  and  removing 
logs,  until  reaching  Mclntyre's  Shoals,  May  25,  when  a  jetty  force  was 
organized  and  work  resumed;  the  jetties  on  this  and  Laster's  Bar,  1  mile 
alwve,  were  completed  before  the  close  of  the  year. 

It  is  proposed  to  applj'  the  funds  available  for  expenditures  during 
the  fiscal  3'ear  ending  June  30, 1882,  to  building  a  quarter  boat  and  barge 
at  Toskaloosa,  and  proceed  down  the  river,  making  such  additions  and 
repairs  to  the  work  formerly  done  as  may  be  found  necessary. 

The  force  at  Mclntyre's  will  work  the  river,  removing  logs  and  improv- 
ing all  bars  that  do  not  afford  a  depth  of  3  feet  at  low-water.  With  a 
£ivorable  season  it  is  expected  that  a  3-foot  channel,  50  feet  in  width, 
and  free  frx>m  logs,  will  be  secured  throughout. 

The  funds  asked  for  for  fiscal  year  euding  June  30, 1883,  it  is  proposed 
to  use  in  completing  the  work  as  far  as  possible  according  to  the  origi- 
nal plan,  which  was  to  secure  a  channel  80  feet  wide  and  4  feet  deep  at 
low-water. 

The  amount  exclusive  of  former  appropriations  required  for  the  entire 
completion  of  the  work  is  estimated  at  $75,000.  In  addition  to  this 
amount,  and  subsequent  to  its  expenditure,  there  will  be  required  an  an- 
nual outlay  of  $3,000,  maiidy  to  remove  logs  and  slides  that  lodge  in  the 
channel  during  the  winter  floods.  This  is  on  the  sup|K)sition  that  a 
steam  snag-boat  would  be  employed  for  this  service  on  the  Warrior  and 
Tombigbee  rivers  jointly. 

The  benefits  to  commerce  fit>m  the  improvements  already  made  are  very 
marked,  not  so  much  in  the  increase  of  business  done,  as  in  the  reduction 
of  transportation  charges.  Previous  to  1877  boats  were  rarely  able  to 
ascend  the  Warrior  between  August  and  December  15.  During  these 
months  about  15,000  bales  of  cotton  were  shipped  by  rail,  at  a  charge  of 
$2.50  per  bale ;  return  freights  were  correspondingly  high,  $12  per  cask 
having  been  charged  for  bacon.  In  consequence  of  the  partial  improve- 
ments made,  light  draught  boats  have  since  1877  run  the  river  from  Sep- 
tember, causing  a  reduction  in  charges  on  cotton  to  $1  x)er  bale,  and 
on  bacon  to  $3  per  cask,  with  a  similar  reduction  on  groceries,  bagging, 
ties,  &c.  Hence  the  annual  saving  to  the  community  for  the  past  four 
years  has  not  been  less  than  $25,000  to  $30,000.  It  is  safe  to  say  that 
the  money  8i)ent  upon  the  Warrior  has  been  already  more  than  reim- 
bursed in  the  saving  in  transportation  charges. 

Finding  that  summer  navigation  is  now  practicable  for  small  boats, 
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the  Dubois  Manufacturing  Company  of  Tuskaloosa  propose  to  boild   ^ 
boat  this  summer  for  the  accommodation  of  the  business,  and  the  locai 
trade  generally. 

It  is  thought  that  considerable  business  will  be  developed  from  tbe 
transportation  facilities  afforded  to  the  river  plantations  for  75  miles 
below  Tuscaloosa. 

Since  September  1, 16,000  bales  of  cotton  have  been  taken  out  of  tbe 
Warrior  River  and  about  3,000  tons  of  miscellaneous  freights  delivered 
at  the  various  landings.  During  the  year  ending  September  1, 1880, 
15,479  bales  of  cotton  were  shipped  frt)m  the  Warrior  River  to  Mobfle. 
Comparisons  with  former  years  cannot  be  made,  as  previous  to  last  year 
the  practice  was  to  credit  the  Warrior  with  the  cotton  brought  by  the 
Warrior  boats  to  Mobile,  though  much  of  it  was  taken  frx>m  landings  on 
the  Tombigbee  below  Demopolis. 

The  future  traffic  on  the  Warrior  when  the  proposed  improvements 
shall  have  been  completed  will  consist  largely  of  the  transportation  of 
coal  from  Tuscaloosa.  The  estimated  cost  by  the  river  in  barges  is  50 
cents  per  ton  to  Mobile,  while  by  rail,  the  only  means  of  transit,  the 
charge  is  not  less  than  $$2.25  per  ton.  Goal  mining  in  the  Warrior  coal 
fields  is  rapidly  increasing,  the  output  having  risen  from  200,000  toDsin 
1879  to  340,000  tons  in  1660. 

As  soon  as  the  river  can  be  made  available  as  an  outlet  it  will  be 
extensively  utilized  for  coal  transportation,  and  the  reviving  industry 
will  be  greatly  stimulated. 

ThU  work  is  sitnated  in  the  coUection  district  of  Mobile,  Ala.,  and  Mobile  is  the 
nearest  port  of  entry. 
Revenue  coUected  for  fiscal  year  ending  June  30,  1881,  $258,182.10. 

n.  TOMBIGBEE  RIVER  BETWEEN   COLUMBUS  AND  VIENNA. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1872  and  modified  in  1879.  The  object  is  to  afford  a  low- 
water  channel  of  navigable  width,  with  a  depth  of  3  feet  from  Columbus 
to  Vienna. 

Under  the  act  of  Congress  approved  March  3,  1879,  appropriating 
$20,000  to  the  improvemeut  of  the  Warrior  and  Tombigbee  rivers  below 
Columbus,  a  force  was  organized  and  put  to  work  Octx)ber  26,  1879,  at 
Curtis  Island,  one-half  mile  below  Columbus.    The  work  was  suspended 
November  23  by  high- water,  partial  improvements  having  been  made 
down  to  the  head  of  Ten-Mile  Shoal,  13  miles  below  Columbus.    In  tbe 
following  May  this  force  resumed  work  above  Ten-Mile  Shoals,  remov- 
ing logs  and  felling  overhanging  tree-s  2  miles  down  the  shoals,  and  the^^i 
X)assiug  down  to  Union  Bluff,  continued  this  work  to  Coal-Fire  Creek,  ^^ 
miles  below. 

During  September  this  equipment  was  laid  up  on  account  of  hipC^* 
water,  and  in  October  was  transferred  to  the  Warrior  River.    On  the  :^-*^ 
of  May,  1880,  a  log-boat  and  barge  were  taken  in  tow  at  Mobile,  and     ^^ 
the  11th  reached  the  foot  of  Ten-Mile  Shoals,  commencing  work  ne5!^=^^ 
day. 

These  shoals  have  always  been  a  serious  obstacle  to  navigation,  bei  '^^ 
so  badly  choked  with  logs  that  a  passage  was  seldom  attempted  on  1^^^^ 
than  a  5  or  6-foot  stage  of  water.  They  were  also  obstructed  by  11  b^^^^ 
that  afforded  from  IG  to  20  inches  only  at  low-water. 

The  work  attempted  was  to  deepen  the  bars  to  3  feet,  and  to  rem( 
the  logs.    The  latter  object  was  mainly  accomplished,  and,  7  bars  w< 
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improved  by  the  Ist  of  September.  At  that  time  the  river  rose  17  feet 
and  did  not  again  recede  safficiently  to  continue  work  on  the  shoals. 

The  force  was  moved  to  Curtis  Island,  finishing  the  improvement  at 
that  point,  and  on  the  6th  of  November,  the  river  continuing  high,  work 
was  suspended.  After  July  1,  the  work  was  done  under  the  act  of 
Jane  14, 1880,  appropriation  $12,000  to  the  Tombigbee  from  Columbus  to 
Vienna.  On  the  15th  of  April  the  log-boat  commenced  dragging  the 
crest  of  the  bar  at  the  head  of  the  shoals,  to  dislodge  the  embedded 
logs  and  drift,  and  allow  the  sand  to  scour  out.  The  samd  thing  was 
done  at  Harrison's  Chute,  Butler's  Island,  and  Gaston's  Shoals  with  good 
effect,  the  fall  stage  of  water  at  that  time  affording  a  strong  current. 
This  work  is  being  supplemented  with  wing-dams,  in  order  to  retain 
and,  when  necessary,  increase  the  depth  gained.  The  force  was  increased 
on  tiie  23d  of  May,  the  river  having  nearly  reached  low- water,  and  jet- 
ti^  were  commenced  at  Gaston's  Shoals,  the  log-boat  at  the  same  time 
commencing  work  .on  the  Eock  Shoals,  3  miles  below  Columbus. 

The  following  table  shows  the  work  done : 


Distance   helow 
Columbus. 

Depth  before  Im- 
proved. 

After  im- 
proved. 
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• 
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40 
35 
35 
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Ten-Kile  Shoals.  No.  1.. 

MUe*. 
20 

19 

15 
14 

13 

0 
6 

i 
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22 
22 
1« 
22 
16 
14 
14 
16 
16 
16 
16 

24 
16 
16 
14 
8 

IAn./t. 
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1 

Number  Number 
|... 

Ten-Mile  Shoalsi  No.  2.. 

Ten-llUe  ShoaU.  No.  3.. 

Ten-MHe  Shoals,  No.  4.. 

Wild  tat  Bar. 

Ten-Mile  Sboala!  No.  5.. 

Toi-Mile  Shoalai  No.  6.. 

Ten-Mile  Shoals,  No.  7.. 

Ten-Mile  Sboala.  No.  8. . 

Moore's  Bluff. 

Ten-Mile  Shoals.'  No.  9. . 

Ten-Mile  Shoals.  No.  10. 

Ten-Mile  Shoahii  No.  11. 

Head  of  Ten-Mile 

Harrison's  Chute 

Shoals. 

BaOer's  lahmd 

Gaston  Shoals 

Bock  Shoals 

Cmtid  Island 

30 

»•*•••■• 

Tntalf  .    

5,656 

1,541 

1,407 

1,075 

♦Unfinished. 

By  act  of  Congress  approved  March  3, 1881,  $6,383  was  assigned  to 
this  improvement  for  fiscal  year  ending  June  30,  1882. 

It  is  proposed  to  apply  these  funds,  with  balance  on  hand,  to  remove 
Uie  most  troublesome  log  obstructions  between  Vienna  and  Ten  Mile 
Shoals,  and  to  improving  all  bars  that  afford  less  than  2  feet  at  low- 
water.  It  is  proposed  to  apply  the  funds  asked  for,  for  fiscal  year  end- 
ing June  30,  1883,  to  completing  the  improvement  as  far  as  possible, 
giving  a  3-foot  low-water  channel,  of  35  feet  minimum  width,  free  from 
logs  and  other  obstructions. 

The  amount,  exclusive  of  former  appropriations,  required  for  the 
entire  completion  of  this  work,  is  $23,000,  of  which  $14,000  can  be 
expended  during  the  fiscal  year  ending  June  30,  1883. 

To  maintain  the  efficiency  of  the  improvement  will  require  an  annual 
outlay  of  $2,000  should  this  ser\ice  be  performed  for  both  the  Tombig- 
bee and  Warrior  rivers  by  tlie  same  boat. 

The  nature  and  extent  of  the  commerce  to  be  benefited  by  this  im- 
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proveuient  has  been  mainly  included  in  my  report  on  the  Tombigbee 
below  Vienna.  Aside  from  this  commerce  there  is  a  local  business  of 
considerable  importance,  that  has  been  benefited  by  the  work  alrea  dy 
done.  Owing  to  the  partial  improvement  of  Ten  Mile  Shoals,  boats  can 
ascend  to  Columbus  with  3  feet  less  water  in  the  river  than  formerly. 
Encouraged  by  this  fact,  a  small  boat  was  built  to  ply  between  Colum- 
bus and  Miller's  Landing,  a  point  where  the  Alabama  and  Great  South- 
ern Kailroad  touches  the  Tombigbee  2  miles  above  the  bridge  at  Jones' 
Bluff,  the  object  being  to  secure  a  northern  rail  connection  that  would 
compete  with  the  Mississippi  and  Ohio  Eailroad.  The  effect  w^as  to  re- 
duce the  through  rates  on  compressed  cotton  (of  which  Columbus  ship- 
ped 20,000  bales  during  last  season)  $2  per  bale,  and  the  reduction  on 
return  freight  was  such  that  the  merchants  of  Columbus  compute  their 
aunual  savings  in  freight  bills  at  from  $300  to  $500  each. 

The  owners  of  the  boat  state  that  the  business  done  by  their  boat  for 
four  and  a  half  months  was — 

y,  000  bales  of  cotton  to  Miller's  from  Colnmbns. 
124  bales  of  cotton  to  Miller's  from  way  landings. 
804  bales  of  cotton  from  way  landings  to  Columbus. 
3, 032  sacks  cotton  seed  from  way  landings  to  Columbus. 
250, 000  pounds  meat  from  Miller's  to  Columbus. 

In  addition  there  were  also  carried  to  and  from  Miller's  and  way 
landings,  and  Columbus,  large  quantities  of  corn,  oat«,  provisions,  and 
general  merchandise.  It  is  difficult  to  obtain  a  correct  estimate  of 
these  items.  There  is  no  doubt  that  with  further  improvements  in  the 
river  there  will  be  a  continual  increase  of  business  to  and  from  this 
place. 

The  president  of  the  Board  of  Trade  of  Columbus  estimates  the  prob- 
able receipts  of  cotton  at  Columbus  for  the  year  ending  September  1, 
1881,  will  be  27,000  bales,  and  next  year's  receipts  40,000  bales,  basing 
these  estimates  upon  the  fact  that  Columbus  has  become  a  better  mar- 
ket, in  consequence  of  reduced  transpoi*tation  charges,  caused  by  the  im- 
provement of  the  river. 

This  improvement  is  in  the  collection  district  of  Mobile,  Ala.,  and  Mobile  is  the 
nearest  port  of  entry.     ' 
The  revenue  collected  during  fiscal  year  ending  June  30, 1881,  was  $258,182.10. 

ni.   TOMBIGBEE  BIVEB,   BELOW  VIENNA. 

Th<^  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1871,  and  modified  in  1879.  The  object  is  to  afford  a 
low-water  channel  of  navigable  width,  and  4  feet  in  depth,  from  its 
mouth  to  Demopolis,  and  3  feet  from  Demopolis  to  Vienna. 

The  following  are  the  various  appropriations  applicable  to  tliis  im- 
provement: 

Bv  act  of  March  3,  1875,  for  the  Warrior,  below  Tuskaloosa,  and  Tombigbee,  below 
Demopolis,  |S5,000. 

By  act  of  August  14,  1876,  for  the  improvement  of  the  Warrior  and  Tombigbee, 
$15,000. 

By  act  June  18,  1878,  $40,000;  on  the  Warrior  and  Tombigbee,  $28,000,  and  $12,000 
on  Tombigbee  above  Columbus. 

By  act  March  3,  1879,  $U),00();  of  which,  $10,000  shall  be  expended  on  the  Tombig- 
bee above  Columbus,  and  $20,000  on  the  Warrior  and  Tombigbee  below  Coluinbhs. 

By  act  June  14,  1880,  $47,(XK);  of  which,  $20,000  shall  be  expended  on  the  Warrior, 
$12,000  on  the  Tombigbee  between  Columbus  and  Vienna,  and  $15,000  on  Tombigbee 
below  Vienna. 

By  act  of  March  3, 1881,  §25,000  to  be  allotted  in  the  same  proportion  as  indicated 
in  act  of  June  14, 1680. 
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Under  the  above  appropriations,  work  was  confined  to  the  Warrior 
Biver  until  September  10,  1878. 

The  equipmiMit  was  then  transferred  to  the  Tombigbee  below  De- 
mopolis,  and  daring  the  remainder  of  the  fiscal  year  improvements 
were  effected  at  Turkey  Shoals,  Barney's,  Sellar's,  Osage,  a4id  Hatchee- 
tigbee,  covering  a  distance  of  71  miles  and  including  the  most  trouble- 
gome  bars  between  Mobile  and  Demopolis. 

The  most  dangerous  snags  and  logs  were -also  removed  between  De- 
mopohs  and  Jackson,  a  distance  of  133  miles. 

Tlie  next  fiscal  year,  ending  June  30,  1879,  found  the  working  party 
atPeavy's,  3  miles  below  Hatch eetigbee,  but  complaints  having  been 
made  that  a  disproportionate  amount  of  the  appropriation  was  being 
expended  below  Demopolis,  a  steamer  was  chartered,  and  the  jetty  forc^ 
moved  to  the  mouth  of  the  Warrior,  1  mile  above  Demopolis,  which 
point  was  reached  July  19. 

The  log-boat  remained  below  a  month  longer  to  remove  the  logs  for  5 
miles  below  Jaekson  which  were  troublesome  and  dangerous.  The  work 
was  carried  on  above  Demopolis,  until  closed  by  high-water  November 
23,  covering  a  distance  of  20  miles,  and  including  10  bars. 

The  amount  allotted  to  this  section  of  the  river,  $15,000,  from  the 
appropriation  of  June  14, 1880,  did  not  become  av^able  until  the  middle 
of  August.  As  ui>on  resuming  work  in  the  spring  of  1880,  the  equip- 
ment had  all  been  sent  above  Vienna,  it  became  necessary  to  proAide  a 
new  outfit  for  the  section  below.  By  the  last  of  August,  before  arrange- 
ments for  building  boats  could  be  made,  the  river  rose,  and  it  was 
thought  ad^isable  to  await  further  appropriation,  in  the  belief  that  it 
would  be  suflScient  to  justify  the  building  of  a  suitable  snag-boat  which 
the  work  greatly  need!s.  Under  the  appropriation  of  March  3,  1881,  an 
^otment  of  $7,979  was  made  to  this  improvement,  making,  with  former 
ones,  the  sum  of  $22,797.  This  amount  being  insufficient  to  build  such 
a  boat  as  was  desired,  and  maintain  her  throughout  the  year  with  an 
effective  force,  authority  has  been  asked  to  buy  a  steamboat  at  a  cost 
not  exceeding  $5,000  (a  convenient  boat  that  will  be  serviceable  for 
several  years  being  procurable  for  that  sum)  and  to  build  a  log-boat  and 
barge. 

The  following  shows  the  work  done  on  this  improvement : 
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There  has  been  no  opportunity  of  examining  the  above  work  at  lo\r 
water  since  the  improvements  were  made,  but  as  pilots  report  no  dete- 
rioration observable,  the  above  table  may  be  a^ssnmed  to  show  the  pres^ 
ent  condition  of  the  work. 

A  little  additional  work  will  probably  be  needed  at  Turkey  Shoals, 
Sellar's,  and  Hatcheetigbee,  and  there  are  some  eight  or  ten  points  below 
Demopolis,  including  the  rock  shoals  at  Pearson's,  Turner's,  and  Mc- 
Grin's  that  will  require  invprovement. 

For  light-draught  boats  the  river  below  Demopolis  is  in  a  fairly  navi- 
gable condition,  and  the  most  urgent  need  at  present  is  the  opening  of 
the  channel  between  Vienna  and  Black  Snake. 

It  is  proposed,  therefore,  to  apply  the  funds  available  for  expenditure 
during  the  fiscal  year  ending  June  30, 1882,  after  providing  an  outfit,  to 
improve  the  river  above  Demopolis  from  Black  Snake  as  far  as  Gaiues 
viUe,  70  miles  above  Demopolis. 

It  is  proposed  to  apply  the  appropriation  asked  for  fiscal  year  ending 
June  30, 1883,  to  extending  the  improvement  to  Vienna,  and  towanl  the 
completion  of  the  improvement  below  Demopolis. 

The  amount,  exclusive  of  former  appropriations,  required  for  the  entire 
completion  of  this  work  is  $80,000. 

The  work  when  done  will  not  be  of  a  permanent  character.  Caring 
banks  and  falling  trees  will  continue  to  disturb  the  regimen  of  the  river, 
rendering  an  annual  expenditure  of  $3,000  necessary,  in  order  to  keep 
the  channel  clear  and  in  good  order.  The  amount  that  can  be  profitably 
expended  upon  this  improvement  during  the  next  fiscal  year  is  $35,000. 
Before  this  improvement  was  commenced  boat-s  were  unable  to  run  to 
Demopolis  at  low- water,  and  below  Jackson  were  obliged  to  tie  up  at 
night,  owing  to  the  difficulties  and  dangers  of  navigation.  Since  the 
improvement  of  the  bars  above  mentioned,  and  the  removal  of  the  prin- 
cipal log  obstructions,  light-draught  boats  have  be^n  able  to  run  at  all 
times  to  Kirkpatrick,  16  miles  above  Demopolis,  without  delay  at  nighty 
except  from  storms  and  fog. 

The  nature  and  extent  of  the  business  interested  and  to  be  benefited 
by  the  improvement  cannot  be  stated,  except  approximately,  no  records 
being  kept  of  receipts  and  shipments,  except  the  receipts  of  cott4)n  ia 
Mobile. 

Since  cotton,  however,  is  the  only  marketed  production  of  the  country 
tributary  to  Mobile,  the  value  of  the  cotton  received  there  being  from 
$15,000,000  to  $18,000,000  annually,  while  the  value  of  the  cotton  crop 
is  mostly  returned  to  the  iiroducers  in  plantation  supplies,  it  is  evident 
that  the  amount  of  cotton  received  fix)m  the  Tombigbee  valley  will  give 
a  fair  idea  of  the  nature  and  extent  of  the  business  to  be  aft'ected  by  im- 
proved transportation  facilities  of  the  Tombigbee  River.  Now  the  cot- 
ton receipts  in  Mobile  from  the  Tombigbee  Valley  (including  the  Warrior 
Valley)  amounted  in  the  season  of  1879-1880  to  269,573  bales.  Of  this 
amount  92,707  bales  arrived  by  the  Tombigbee,  and  176,806  bales  by 
Mobile  and  Ohio  Railroad. 

The  average  distance  between  the  river  and  railroad  being  abont  20 
or  25  miles,  they  are  substantially  competing  lines,  and  whenever  the 
river  is  navigable  for  large  boats,  a  brisk  competition  ensues,  and  freight 
charges  are  low.  River  improvements,  then,  that  will  have  the  eftect 
to  make  this  competition  continual,  will  affect  the  entire  commerce  of 
the  Tombigbee  Valley,  whether  the  actual  transit  is  made  by  rail  or  river. 
That  is  to  sav,  the  whole  businet^s  of  the  Tombigbee  Valley,  amounting 
in  round  numbers  to  270,000  bales  of  cotton,  worth  $13,'500,0(K),  with 
return  freight  probably  exceeding  $9,000,000  in  value,  will  be  benetited 
by  the  improvement. 


APPENDIX    K.  1211 

During  the  past  season  the  rates,  with  a  fnll  stage  of  water  iu  the 
rirer,  were  from  50  cents  to  $1.25  per  bale.  When  there  was  no  river 
oompetitaon  the  rates  by  railroad  were  $3.25  per  bale.  During  the  low- 
water  season  fully  one- third  of  the  crop  is  sent  to  market  at  high  rates; 
heuoe,  with  the  river  improved  so  as  to  be  navigable  at  all  seasons,  there 
might  be  expected  a  saving  of  at  least  $1.50  per  .bale  on  90,000  bales, 
amoonting  to  $135,000,  with  reductions  on  up  freight  enough  to  raise 
that  amount  to  $150,0(K).  This  may  be  regarded  the  minimum  annual 
revenue  to  be  derived  by  the  community  after  the  completion  of  the 
Tombigbee  Biver  improvement. 

This  work  is  sitnated  in  the  colleotion  district  of  Mobile,  Ala.,  and  Mobile  is  the 
nesrcsl  port  of  entry. 
ReTenne  coUected  for  fiscal  year  ending  June  30,  1881,  $258,182.10. 

Money  statement 

July  1,1880,  amount  available $54,786  96 

Affloant  appropriated  by  act  approved  March  3, 1881 25, 000  00 

$79, 786  96 

JqIt  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 29,077  70 

Jnly  1,1881,  amount  avaUable 50,709  26 

Amonnt  (estimated)  required  for  completion  of  existing  project 17H,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     70, 000  00 


K   i6. 
IMPROVEMENT  OF  TOMBIGBEE  RIVER  ABOVE  COLUMBUS,  MISSISSIPPI. 

The  survey  of  the  Tombigbee  River  between  Fulton  and  Columbus 
was  complete  in  1873,  under  direction  of  Maj.  W.  McFarland,  Corps 
of  Engineers.  In  his  report  (see  Report  of  Chief  of  Engineers,  1 873,  page 
548)  he  recommends  the  improvement  of  the  river  for  high- water  navi- 
gation by  the  removal  of  snags,  logs,  and  overhanging  trees,  &c.,  and 
estimates  the  cost  at  (35,000. 

The  sum  of  $10,000  was  appropriated  by  act  of  C6ngress  approved 
March  3,  1873,  for  the  improvement  of  the  Tombigbee  River,  of  which 
$4,667.05  was  expended  above  Columbus.  The  balance  was  used  for  the 
lower  part  of  the  river. 

By  act  of  Congress  approved  June  18, 1878,  an  appropriation  of  $  12,000 
▼as  made  for  this  portion  of  the  river,  and  the  work  assigned  to  me. 

The  present  project,  adopted  in  1873,  was  to  improve  this  river  for 
high-water  navigation  onl}',  by  the  removal  of  snags,  overhanging  trees, 
fish-traps,  and  other  obstructions,  from  Columbus  to  Fulton,  Miss. 

Estimated  cost  of  improvement $35,000  00 

The  fuUo  wing  appropriationB  have  been  made  for  this  improve- 
ment since  placed  under  my  charge : 

Act  of  Congress  approved  June  18,  1878 $12,000  00 

Act  of  Congress  approved  March  3,  1879 10,000  00 

Act  of  Congress  approved  June  14,  1880 4,000  00 

Act  of  Congress  approved  March  3, 1881 1,000  00 

27,000  00 

Balance  unappropriated 8,000  00 

Under  these  appropriations  work  on  this  improvement  was  com- 
menced at  Aberdeen,  Miss.,  in  September,  1878,  and  from  that  time  has 
been  carried  on  during  low- water  seasons,  to  the  close  of  this  fiscal 
year. 

The  river,  with  the  exception  of  about  40  miles,  which  were  passed 
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over  during  high-water,  has  been  cleared  of  all  obstructions  to  high- 
water  navigation,  by  the  removal  of  snags,  stumps,  overhanging  tree«, 
and  fish-traps  from  Columbus  to  Fulton,  Miss.,  and  it  is  expectedthal 
during  the  next  cotton  season  light-draught  boats  will  ply  regularly 
between  the  two  places,  while  before  the  improvement  boats  could  only 
reach  Aberdeen  during  high  freshets. 

During  the  fiscal  year  ending  June  30, 1881,  the  improvement  was 
carried  on  from  Le  Gronis  Field,  30  miles  above  Aberdeen,  to  within  3 
miles  of  Fulton's  Ferry,  a  distance  of  79J  miles  by  river,  the  working 
time  being  limited  to  about  five  months ;  397  snags  and  sunken  logs,  3,231 
overhanging  trees,  5,446  stumps  were  removed  during  the  year. 

The  amount  of  $8,838.72,  available  from  former  appropriations,  will  be 
sufficient  to  complete  the  improvement  as  contemplated. 

With  the  appropriation  of  $1,000,  made  by  act  of  Congress  approved 
March  3,  1881,  it  is  proposed  to  preserve  the  improvement  already  ac- 
complished by  keeping  the  channel  free  from  occasional  obstructions 
caused  by  freshets,  and  improve  some  of  the  shallowest  bars  between 
Columbus  and  Aberdeen  as  far  as  the  amount  available  will  permit. 

The  appropriation  asked  for  fiscal  year  ending  June  30, 1883,  it  is  pro- 
posed to  expend  in  the  preservation  of  the  improvement  during  the  year, 
and  as  the  nature  of  the  river  will  not  permit  of  a  permanent  completion 
of  the  imx^rovement,  the  amount  of  $2,000  will  probably  be  required  annu- 
ally to  keep  the  channel  open  for  high- water  navigation. 

The  principal  articles  of  commerce  of  the  section  of  the  country  adja- 
cent to  this  river  are  cotton  and  plantation  supplies. 

During  the  previous  year  nearly  2,000  bales  of  cotton  were  shipped 
down  the  river  from  between  Fulton  and  Aberdeen;  the  past  year  4,063 
bales  from  between  Fulton  and  Cotton  Gin  Port,  and  8,000  bales  from 
Aberdeen,  with  corresponding  up  freights,  the  amount  of  which,  how- 
ever,  could  not  be  ascertained.  The  merchants  and  planters  along  the 
river  are  confident  that  the  trade  will  increase  fully  30  per  cent,  after  the 
completion  of  the  improvement,  and  will  induce  emigration  to  this  sec- 
tion of  the  country. 

An  appropriation  of  $2,000  is  asked  for  the  fiscal  year  ending  June 
30, 1883. 

This  work  is  situated  in  the  collection  district  of  Mobile,  and  Mobile  is  the  nearest 
port  of  entry. 

The  amount  of  revenue  collected  at  the  port  of  Mobile  during  last  fiscal  year  was 
1258,182.10. 

Money  statement. 

July  1, 1880,  amount  available |15,076  73 

Amount  appropriated  by  act  approved  March  3, 1881 1, 000  00 

: $16,076  73 

July  1, 1881,  amount  exnended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1880 6,228  01 

July  1, 1881,  amount  available 9,848  72 

Amount  (estimated)  required  for  completion  of  existing  project 8,00000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      2, 000  00 


K  17. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river,  which  was  provided  for  by  act  of  Con- 
gress approved  March  3, 1879,  was  made  during  the  months  of  Noveifl- 
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ber  and  December,  1879,  from  MacoD,  Noxubee  County,  Mississippi,  to 
its  mouth.  The  report  upon  it  was  made  March  6,  1880,  and  forms  a 
part  of  the  Annual  Report  of  the  Chief  of  Engineers  for  that  year. 

Under  an  appropriation  of  $12,000,  by  act  of  June  14,  1879,  the  work 
of  improving  this  river  between  the  county  bridge  at  Macon,  Noxubee 
Coanty,  Mississippi,  and  its  mouth,  1^  miles  above  Gainesville,  Sumter 
Coanty,  Alabama,  was  commenced  in  August,  1880,  and  continued  until 
December,  1880.  High-water  having  then  set  in  for  the  winter  months, 
the  work  was  suspended  until  March,  1881,  when  the  work  of  improve- 
ment was  resumed.  Work  was  commenced  in  August,  1880,  at  the 
county  bridge  at  Macon,  Miss.,  and  the  river  cleared  of  all  overhanging 
treed,  fish-traps,  dams,  and  obstructions,  making  a  clear  high-water 
channel  way  to  a  point  about  9  miles  below  Macon. 

The  party  engaged  in  this  work  was  transferred  to  the  mouth  of  the 
river  and  work  commenced  at  that  point  in  October  and  continued  until 
December,  1880.  The  river  during  that  period  was  cleared  of  all  over- 
hanging timber,  and  a  clear  high- water  channel- way  made  to  a  distance 
of  aboat  15  miles  above  its  mouth. 

On  the  recommencement  of  work  in  the  month  of  March,  1881,  the  plant 
vas  transferred  to  the  vicinity  of  the  Alabama  and  Mississippi  State 
line.  This  move  was  rendered  necessary  in  order  to  get  above  the  back- 
water of  the  Tombigbee  Kiver,  which  seriously  retarded  and  at  times 
caused  a  complete  suspension  of  operations. 

The  river  wras  worked  for  a  distance  of  5  miles  below  Giles'  Mill,  near 
tiie  Alabama  and  Mississippi  State  line,  to  a  point  about  9  miles  above 
the  dam,  and  the  river  cleared  of  all  overhanging  timber  and  stumps, 
making  a  clear  high-water  channel  for  that  distance. 

The  river  is  now  navigable  during  the  high-water  season  from  its 
moQth  to  a  point  about  15  miles  above  its  moutb ;  from  the  county  bridge 
atHacon,  Miss.,  to  a  point  about  9  miles  below  the  bridge;  from  a  point 
about  1  mile  below  the  Alabama  and  Mississippi  State  line  to  a  point 
about  13  miles  above  the  State  line. 

This  cleared  channel-way  can  only  be  used  during  the  season  of  high- 
water,  as  there  are  several  rock  and  sand  shoals  which  require  removal 
and  improving,  a  number  of  dams  and  fish-traps,  and  an  enormous  quan- 
tity of  sunken  logs,  snags,  and  other  obstructions  to  be  removed  from 
the  bed  of  the  river,  to  give  a  navigable  channel  which  can  be  available 
at  any  time  during  ordinary  low-water. 

During  the  year  the  work  of  improvement  for  high-water  navigation 
was  carried  over  abotit  38  miles  of  river.  Owing  to  the  excessive  rains 
which  occurred  during  the  progress  of  the  work  operations  on  the  im- 
provement were  seriously  retarded. 

AMOUHT  OP  WORK  DONE  DURING    THE  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

OrerhftngiDg  and  leaning  trees  removed 7,851 

Large  trees  trimmed  of  overhanging  limbs 642 

8tiimp8on  bank  cut  level 2,718 

Wson  bank  cut  up  (drift) 1,029 

Loea  removed  from  bed  of  river 1,176 

fi^-traps  removed 2 

1  snag-boat  and  1  quarter-boat  built  and  fitted  as  required 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of  $8,000 
^as  made  for  this  improvement,  and  it  is  proposed  to  expend  this  amount 
during  the  next  fiscal  year  by  continuing  the  work  of  improvement  as 
heretofore,  so  as  to  make  a  clear  high-water  channel  from  the  mouth  of 
the  river  to  the  county  bridge  at  Macon,  Miss.  It  is  also  proposed  to 
render  this  high- water  channel  available  if  possible  for  navigation  during 
tiie  next  coming  cotton  season.    As  soon  as  the  river  between  the  points 
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named  is  open  for  high-water  navigation  attention  will  then  be  paid  to 
the  bottom  of  the  river,  and  as  far  as  the  balance  of  funds  available  will 
allow,  the  river  bed  will  be  cleared  of  all  sunken  logs,  stumps,  snags, 
fish-traps,  dams,  and  such  shoals  as  can  be  improved  or  removed. 

At  least  $25,000  will  still  be  required  to  put  the  river  in  a  condition 
to  be  navigable  for  about  seven  months  of  the  year,  and  if  further  ap- 
propriations are  granted  it  is  proposed  to  continue  the  ^ork  of  improv- 
ing the  bed  of  the  river  and  to  widen  the  channel- way  by  a  further  re- 
moval of  timber  from  the  banks  of  the  river. 

The  work  as  contemplated  would  not  be  permanent  and  a  yearly  ap- 
propriation of  about  $3,000  would  be  required  to  keep  the  channel- way 
clear  of  logs,  snags,  and  leaning  trees,  which  will  be  continually  falling 
into  and  overhanging  the  river. 

These  obstructions  will  be  caused  by  the  caving  or  slipping  in  after 
every  freshet  of  the  drift  and  alluvial  soil  which  overlays  the  rock  bluff 
of  the  river  banks. 

As  the  work  of  improvement  is  still  incomplete  neither  commerce  or 
navigation  has  so  far  been  benefited  by  the  work  accomplished.  It  is 
thought  that  substantial  benefit  will,  however,  be  obtained  by  the  com- 
mencement of  the  next  cotton  season.  The  commerce  interested  and  to 
be  benefited  by  the  improvement  will  be  in  the  great  saving  of  freight 
on  cotton  and  other  produce  and  plantation  supplies. 

The  shipments  over  the  river  after  the  improvement  will  be  about 
15,000  bales  of  cotton,  a  large  quantity  of  cotton  seed,  corn,  and  other 
products  of  the  country,  knd  an  equal  value  of  merchandise  and  planta- 
tion supplies. 

The  estimated  value  of  the  commerce  will  be  about  as  follows: 

Say,  15,000  bales  of  cotton,  at  $50  per  bale |750,000 

Cotton  seed,  com,  and  probably  a  large  amount  of  coal,  after  the  improve- 
ment of  the  water-ways,  of  the  Alabama  coal  fields. 
Betam  merchandise  and  plantation  supplies,  stock,  &c.,  say  80  per  cent,  of 
the  value  of  cotton ^ 600,000 

1, 350, 000 

The  work  is  situated  in  the  collection  district  of  Mobile,  Ala.,  and  Mobile  is  the 
nearest  port  of  entry. 

An  appropriation  of  $25,000  is  asked  for  fiscal  year  ending  June  30, 
1883. 

Money  statement, 

July  1,  1880,  amount  available '..  |12,000  00 

Amount  appropriated  by  act  approved  March  3,  1881. , 8, 000  00 

120,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  ont«tanding 
liabilities  July  1,  1880 12,361  16 


July  1,  1881,  amount  available 7,638  84 

Amount  (estimated)  jequired  for  completion  of  existing  project 45, 245  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883  .    25, 000  00 


K  i8. 
IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

An  examination  of  this  river  was  made  in  1878,  authorized  by  act  of 
Congress  approved  June  18, 1878,  appropriating  10,000  for  this  improve- 
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ment,  and  a  report  thereof  is  contained  in  Annual  Eeport  of  Chief  of 
Engineers  for  1879. 

The  plan  of  improvement  then  recommended  was  the  dredging  of  a 
channel  100  feet  wide  and  7  feet  deep  at  mean  low- water,  in  connection 
irith  a  jetty  on  the  west  side  of  the  channel,  and  the  clearing  of  the 
nver  of  ^1  snags  and  sunken  logs  to  its  head. 

The  plan  adopted,  under  which  operations  are  now  carried  on,  dis- 
penses with  the  construction  of  the  jetty  and  comprises  the  dredging  of 
a  channel  200  feet  wide,  7  feet  deep  at  mean  low-water  through  the  bar 
at  the  month  of  the  river,  and  the  removal  of  snags  and  overhanging 
trees  throughout  its  length. 

By  act  of  Congress  approved  March  3,  1879,  an  appropriation  of 
114,000  was  made  for  this  improvement,  and  on  July  18, 1880,  dredging 
qwratidns  were  commenced  by  the  contractor,  Mr.  S.  !N.  Kimball,  and 
continued  until  January,  1881,  when  work  was  suspended,  the  appro- 
priation being  exhausted;  63,000  cubic  yards  of  material  were  removed 
and  a  cut  about  5,600  feet  long,  90  to  100  feet  wide,  and  7  feet  deep  at 
mean  low-tide  was  obtained.  By  act  of  Congress  approved  June  14, 1880, 
an  appropriation  of  $20,000  was  made  for  continuing  the  improvement. 
On  September  9,  1880,  proposals  for  bids  were  published,  and  October 
9,1880,  four  bids  were  received  (abstract  of  which  is  hereunto  annexed), 
and  Mr.  W.  Gi-een  Mitchell,  the  lowest  bidder,  was  awarded  the  contract, 
at  27  cents  per  cubic  yard.    Dredging  under  this  contract  was  com- 
ffioiced  on  March  8, 1881;  the  outfit  of  the  contractor  was,  however. 
foond  inadequate  to  do  the  work,  and  operations  were  suspended  until 
May  20, 1881  (the  interval  being  consumed  in  constructing  scows  and 
making  other  necessary  repairs  to  the  plant)  when  dredging  was  re- 
sumed and  continued  till  the  close  of  the  year;  12,155  cubic  yards  of 
material  were  removed  and  the  channel  widened  to  100  feet  its  entire 
lengt-h,  5,600  feet. 

It  is  expected  that  by  October  1, 1881,  the  channel  will  be  completed 
to  a  width  of  200  feet.  The  east  side  of  the  channel  has  been  marked 
by  clusters  of  creosoted  piles  for  the  benefit  of  passing  vessels. 

An  additional  approjmation  of  $4,000  was  made  for  this  improvement 
by  act  of  Congress  approved  March  3, 1881,  and  the  project  of  expending 
this  amount  to  the  improvement  of  the  river  by  removing  snags,  over- 
banging  trees.  &c.,  having  been  approved  by  the  Chief  of  Engineers, 
preparations  for  this  work  are  already  in  progress. 

The  appropriation  of  $20,000,  asked  for  for  fiscal  year  ending  June  30, 
1B83,  is  proposed  to  be  expended  in  completing  the  improvement  of  the 
river  from  it^  mouth  to  its  head. 

The  original  estimate  for  clearing  the  river  from  Moss  Point  to  its 
kead  is  $14,000,  and  after  the  completion  of  the  channel  through  the 
^r about  $4,000  will  remain  available  for  this  purpose,  leaving  a  bal- 
ance of  $10,0(X)  to  be  provided  for  the  improvement  of  this  section  of 
tbe  river.  Between  the  mouth  9f  the  river  and  Moss  Point  there  are  sev- 
*nd  lumps  and  shoals,  which  seriously  interfere  with  navigation  from 
^bat  place,  where  13  large  lumber-mills,  1  glass  and  1  shoe  factory  are 
^^ted,  and,  ui)on  examination,  it  was  found  that  about  34,000  cubic 
y^  of  material  would  have  to  be  dredged  from  the  channel  of  the 
'^^er,  at  a  cost  of  $10,000,  which  was  not  included  in  the  original 
^timate. 

To  complete  the  improvement  the  sum  of  $20,000  will  be  required, 
^<i  this  amount  could  be  profitably  expended  during  the  fiscal  year 
^»%  June  30,  1883. 
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This  improvement  will  not  be  permanent  in  its  character.  'No  accu 
rate  estimate  can  at  present  be  made  as  to  the  cost  of  its  maintenance, 
bnt  judging  irom  present  indications  a  small  amount  compared  to  its 
origins^l  cost  will  be  required. 

The  improvement,  even  in  its  incomplete  state,  has  already  been  oi 
vast  benefit  to  the  country  depending  for  its  trade  upon  the  naviga- 
tion of  this  river;  the  shipments  of  lumber  alone  have  increased  over 
10,000,000  feet  during  the  year,  with  a  fair  prospect  of  still  further  in- 
crease; and  real  estate  at  Scranton,  at  the  mouth  of  the  river,  and  at 
Moss  Point,  has  advanced  from  50  to  60  per  cent.  A  canning  factory 
has  been  established  at  the  former,  and  a  glass  factory  at  the  latter 
place,  and  several  large  turpentine  distilleries  have  been  started  along- 
the  river. 

The  subjoined  table,  obtained  from  the  custom-house  at  Pascagoula^ 
will  show  in  detail  the  extent  and  value  of  exports  to  foreign  conntriea 
and  receipts  of  revenue. 

Pascagonia  River  is  situated  in  the  coUection  district  of  Shieldsborongh,  and  Pa»- 
cagoula  is  the  nearest  port  of  entry.  Pascagonia  light-house  is  located  at  the  mootli 
of  the  river. 

An  appropriation  of  $20,000  is  asked  for  fiscal  year  ending  June  30, 
1883. 

Money  statement. 

July  1,  1880,  amount  available ^2,424  20 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$46, 424  20 

July  1,  1881;  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 23,015  56 

July  1,  1881,  outstanding  liabilities 79  08 

23,994  64 

July  1,  1881,  amount  available 22,429  56 

Amount  (estimated)  required  for  completion  of  existing  project 20,00000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    20, 000  00 


Abstract  of  Inds  received  and  opened  October  9,  1P80,  relating  to  dredging  at  mouth  of  Po*- 

cagoula  Bivery  Mississippi. 


Na 


2 
8 


Name  of  bidder. 


S.  N.  KimbaU. 


Wm.  A.  Alexander 
Geo.  C.  Fobes  &,  Co 


Wm.  Oreen  Mitche  11 . . . 


Price  per 
cabic  yard. 


10  30 


31 
3L3 


27 


Time   of    com* 
raencing  work. 


Ten  days  after 
execution  of 
contract. 

Ninety  days  . . . . 

Not  given 


.do 


Time    of   com- 
pleting work. 


Four  months  . . . 

Six  months 

Not  given 

...do 


Bemarks. 


No  certificate  to 
davit  of  sureties. 

Only  one  surety  to 
and  no  certificat 
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Li$t  9j  clearaneeM  and  aiatement  of  lumber  shipments,  custom-house  at  Pascagoula,  Miss., 

fiscal  year  ending  June  30,  1881. 


MonthA. 


1880. 


July. 


geptemba. 


Number  of  ves- 
sels. 


Foreign 6 

Coast 3 

Foreign 5 

Coast 5 

Foreign 5 

Coast 3 

Foreign 7 

Coast 5 

Foreign 1 


October 

„       .  <    Foreign 1 

Norember J  I  Coast 3 

_      ,_  C  '  Foreign 5 

i>^<^^>^ {  I  Coast 2 

1881.  ! 

janMry I  None 

'    Foreign 7 


Febnury, 


{ 


Ibreh 


April. 


Joe 


Coast 3 

Foreign 10 

Coast 6 

Foreign 18 

Coast 7 

Foreign 12 

Coast 2 

Foreign 0 

Coast 6 


Total 


125 


Tons. 


Superficial 
feet. 


Value. 


Cubic  feet. 


2,596 
1,250 
2,716 
2,081 
1.335 
1,216 
1  902 
1,949 

208 
1,250 
1,466 

804 


3,783 
954 
4,630 
2,931 
6,021 
2.235 
4,784 
648 
4,062 
2,459 


58,161 


• 

849, 

940, 

1.258, 

1.450, 

826, 

752, 

1, 072, 

1,346, 

153, 

1.630, 

576, 

526, 


147 
440 
119 
939 
370 
128 
221 
669 
486 
550 
225 
753 


756,  900 

711,900 

1,  530, 069 

1,  643, 084 

2,  060,  789 

1,  800,  797 

2,  048, 907 
503,355 

1,  213,  227 
1, 272,  030 


26, 750, 627 


111,  429  43 
11,285  28 

18,  297  53 
17, 402  00 
11,629  00 

9,036  00 
16,  012  00 
16, 165  00 

2, 258  00 

19,  572  00 
22,  362  00 

6,324  00 


87,222 


41,886 


11,550 


12,448 
"27,' 329 
'266,674 


8,550  38 
8,544  00 
22, 477  69 
19, 716  00 
28, 852  23 
21, 612  00 
30,  446  13 
6,360  00 
17,  695  00 
15,264  00 


160,976 

'i46,'367 

168,' 986 


114.  561 
i25,'990 


371, 113  67        1,  097, 973 


Months. 


Number  uf  ves- 
sels. 


1880. 

wy { 

AV»t •' { 

Siflcnbsr \ 

Ortobw...- { 

XoTtmber ? 

BMenber \ 


JttQtrj. 


1881. 


Foreign 6 

Coast 3 

Foreign 5 

Coast 5 

Foreign 5 

Coast 8 

Foreign 7 

Coast    5 

Foreign 1 

Coast 3 

Foreign 5 

Coast 2 


Value. 


$6,492  90 

"4.6i6*38 

'i,*650'00 

**i,'596*00 

"3,'M9'66 

'27,*275'36 


Ties. 


Value. 


iCustom-house 
receipts. 


$1,600  00 


7,128 


Febrasry. 
Mircb.... 


None 

Foreign 7 

Coast 3 

Foreign 10 

Coast 6 

.  ,  Foreign 18 

April 5    Coast 7 

i  I  Foreign 12 

^! Ji  Coast 2 

,  (  I  Foreign 9 

Jw r  Coast 6 

Total : ..I 


28, 072  20 

i9,i6i'o6 

23,' 836*  66 


6,121 
8,979 


3,562  00 


3,061  00 
4, 770  00 


12, 889  36 
i5,9i8'66 


5,500 


$254  27 
'*436'22 
' '295*76 

"iii'io 

"  'bvf'12 

i'iis'ii 


2,800  00 


1. 539  32 

'**855"65 

1*608*37 

i.' 835*45 

'i,' 463*  84 

"779*38 


125         150,464  19 


27, 723  '    17, 793  00 


10,925  50 


In  addition  to  above  add  35  per  cent,  to  amount  of  superficial  feet  of  lumber  shipped 
foirtwise  not  reported  to  custom-house. 
Yearly  export  of  charcoal  valued  at  about  |75,000. 

77  E 
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K  19. 

3URVEY  OF  BLACK  WARRIOR  RIVER.  FROM  TUSCALOOSA  TO  FORKS  OF 

SIPSEY  AND  MULBERRY,  ALABAMA. 

Office  of  United  States  ENaiNEER, 

Mobile,  Ala.j  Augti^t  15,  1880. 

General:  I  bave  the  honor  of  submitthig  herewith  a  report  of  a  sur- 
vey of  the  Bhick  Warrior  River  from  Tuscaloosa  to  Sipsey  Fork,  made 
by  Assistant  Eugene  A.  Smith.  The  survey  was  made  in  compliance 
with  the  provisions  of  the  act  of  Congress  approved  March  3,  1870. 

The  report  shows  that  the  river  can  be  imjjroved  by  the  use  of  locks 
and  dams,  at  an  estimated  cost  of  $400,533,  $760,000,  or  $1,200,000,  ac- 
cording  to  the  character  of  the  work,  so  a«  to  accommodate  the  busi- 
ness for  which  the  improvement  is  especially  intended — the  transporta- 
tion of  coal  in  barges  from  the  coal-fields.  The  enormous  quantity  of 
coal  in  the  country  through  which  this  portion  of  the  river  flows,  and 
its  superior  quality  and  accessibility,  as  shown  by  this  report,  proves 
<5onclusively  the  importance  of  the  improvement  which  would  render  it 
available  for  the  use  of  the  government,  the  people  of  the  Gulf  States, 
And  the  steamers  of  all  nations  employed  in  the  commerce  of  the  Gulf. 

The  complete  improvement,  with  masonry,  dam,  and  locks  of  cut  stone, 
at  an  estimated  cost  of  $1,200,000,  whicfi  would  be  of  a  permanent  char- 
acter when  completed,  is  therefore  recommended  as  required  and  war- 
ranted, and  an  appropriation  of  $200,000  is  recommended  to  begin  this 
work. 

The  river  is  at  present  navigable  at  high-water  only,  and  even  then 
sufficiently  dangerous  to  put  a  stop  to  all  commerce  on  the  river, 
although  barges  have  frequently  been  floated  down  to  Mobile  loaded 
with  coal. 

The  amount  of  commerce  that  would  spring  up  with  a  river  improved 
as  suggested  is  only  conjectural,  but  would  evidently  be  sufficient  to 
warrant  the  outlay,  when  it  is  considered  this  section  of  the  country  and 
the  commerce  of  the  Gulf  is  now  supplied  principally  from  Pittsburgh 
by  a  route  often  closed  in  the  winter  months  by  ice,  a  contingency  to 
which  this  would  not  be  liable. 

The  work  is  in  the  collectiou  district  of  Mobile,  and  Mobile  is  the  port  of  entry. 

Tracings  of  index  map  and  x>rofile  of  the  river  are  forwarded  here- 
with by  mail  this  day,  to  which,  and  the  report  of  Mr.  Smith,  I  would 
refer  for  full  and  detailed  information. 

Very  respectfully,  your  obedient  servant, 

A.  K.  Damrell, 

Captain  of  E^igiiieers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  8,  A. 


REPORT  OF   MR.   EUGENE   A.    SMITH,  ASSISTANT  ENGINEER. 


University  of  Alabama, 
Tuscaloosa,  January  — ,  1880. 


PLAN  OF  improvement  AND  ESTIMATES. 


Since  the  fall  of  the  Warrior  River  from  Sipsey  Fork  to  Tuscaloosa  ayerages  but  If 
feet  per  mile,  it  woald,  if  this  slope  were  uniform,  be  an  easy  matter  to  make  naviga- 
tion practicable  for  light-draught  boats  by  removing  reefs  and  bowlders  and  construct- 
ing wing-dams.     But  an  inspection  of  the  profile  shows  that  the  fall  is  very  irregular, 
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Ikiij; level  reaches  beioff  succeeded  by  abmpt  descents;  hence  a  look  and  dam  system 
Keau  the  only  practicaole  treatment,  and  since  the  river  floods  rise  from  30  to  60  feet 
ibove  lo^-water,  the  locks  must  be  planned  with  a  view  to  ji^iving  passage  to  boats 
DDtil  the  depth  of  water  on  the  crests  of  the  dams  shall  be  sufficient  to  allow  boats  to 
uoend  outside  the  locks. 

The  estimates  herewith  submitted  are  lower  than  those  usually  given  for  works  of 
limilar  nature,  but  I  think  they  are  justified  from  the  following  considerations : 

l8t.  The  busin«3S8  for  which  this  improvement  is  recommended  will  be  mainlv  the 
traMportation  of  coal  in  barges.  Now  the  capacity  of  the  river  below  Tuscaloosa 
will  limit  the  dimensions  of  such  barges  and  their  tow-boats  so  that  they  cannot  well 
exceed  120  feet  in  length  by  26  feet  beam.  Hence  I  have  estimated  for  lock-chambers 
145  feet  by  ^  feet  as  being  ample  to  meet  the  wants  of  the  business. 

'hi  The  locality  of  the  locks  and  dams  will  in  every  case  be  upon  solid  ledge  with 
rock-bluff  shpre  connections.  This  allows  one  lock  wall  to  be  dispensed  with,  the 
river'bank  serving  in  its  stead.  It  moreover  permits  timber  dams  to  be  used,  unfilled 
with  stone,  since  they  can  be  securely  bolted  to  a  rock  foundation. 
3d.  The  locks  will  be  located  on  shoals,  where  there  are  but  a  few  inches  of  water 
in  » low  river,  consequently  the  cost  of  coffer-dams  would  be  trifling  and  excavation 
in  foandstions  could  be  cheaply  accomplished.  Since  the  descent  of  the  shoals  is  quite 
npid,  there  would  be  several  feet  fall  from  the  head  to  the  foot  of  locks.  I  have  esti- 
mated for  excavating  the  lock  chambers  3  feet  at  upper  end,  the  depth  diminishing  to 
lero,  'iOO  feet  below  the  lock.  This  will  decrease  the  height  of  lock  walls  and  of  dams, 
though  I  have  assumed  the  dams  to  have  the  same  height  as  the  lift  of  the  locks. 

The  masonry  walls  are  estimated  as  being  heavy-coursed  rubble  or  range  work,  the 
objection  to  the  rough  inner  face  of  the  w^ls  being  met  by  the  use  of  cast-iron  semi- 
CTlindrical  flanged  tenders  bolted  to  the  walls  on  the  inside,  the  bolts  running  through 
the  walls  and  being  screwed  to  washers  on  the  outside.  The  walls  and  gates  of  th^ 
locks  are  to  rise  7  feet  above  the  crests  of  the  dams,  in  order  that  the  locks  can  be 
B»ed  until  the  depth  of  water  affords  an  easy  passage  over  the  dams.  On  Squaw 
Sboals,  however,  the  fall  at  any  stage  of  the  water  is  so  great  that  boats  in  ascending 
loold  always  have  to  nse  the  locks ;  their  widls  are  therefore  estimated  as  rising  10 
feet  above  the  dams. 
The  dams  are  designed  to  be  of  timber  bents  placed  8  feet  from  center  to  center, 
Wte<l  thoroughly  to  the  rock  bed  of  the  river.  These  bents  have  a  slope  of  2  to  1 
vp^tream,  and  upon  them  rests  the  girders  which  carry  the  apron  of  4-inch  plank. 
The  joint  between  the  ends  of  the  plank  and  the  rock  bottom  is  to  be  closed  by  bags 
of  concrete,  and  the  whole  covered  with  a  clay  backing.  A  plank  apron  below  the 
dam,  inclined  45°,  will  receive  the  force  of  the  overflow  and  prevent  erosiou.  As  no 
ice  forms  in  this  river,  and  as  the  drift  does  not  run  except  in  high-water,  no  special 
proteetion  for  the  crests  of  the  dams  is  needed. 
The  following  is  the  estimate  for  locks  of  10  feet  lift : 

1,600  cubic  yards  masonry  (including  shore  connection ),  at  $6 |9, 600 

50  yards  coping,  at  $12 600 

Lock-gates,  valves,  &c 1,800 

Coffer-dam 500 

300  cubic  yards  excavation  in  fonndation,  at|3 900 

Iron  fenders,  bolts,  &c 900 

Contingencies 700 

15, 000 
Tot  dams,  the  estimate  per  running  foot,  with  height  assumed  at  10  feet,  is  as  fol- 


«^  feet  (B.M.)  lumber,  at  |15 $3  45 

Concrete  joints 20 

Bolt* 1  00 

Drilling  bolt  holes .--  50 

Framing  and  raising 1  00 

Cliy  backing : 30 

Contingencies 155 

8  00 

The  item  for  contingencies  is  large  on  account  of  the  liability  to  interruption  from 
^  in  buildine. 

The  dams  would  have  but  one  abutment  on  the  river  bank,  the  lock  itself  forming 
"^«  other  abutment.  This  abutment  is  estimated  at  150  yards,  costing  $1,000,  which 
^Qoiis  used  as  a  constant  in  estimating  the  cost  of  each  dam. 

Using  the  approximate  estimate  above  given  as  a  basis,  the  following  table  has 
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been  drawn  np  giving  the  probable  cost  of  each  lock  and  dam,  and  the  total  cost  of 
the  proposed  improvement : 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

SipaeyFork.. 


Total. 
Engineering, 


• 

s 

£ 

H 

eu  . 

s  . 

S-g 

taoce  fro 
caioosa 

.2 

.2*" 

Q 

P 

Mties. 

MUet. 

0 

1 

1 

U 

1 

n 

7i 

12i 

H 

191 
22 

8| 
21 

26 

4 

2^ 
27: 

4 

28i 

1 

37: 

0 

47 

n 

57 

H 

68 

11 

76 

8 

84} 

H 

92i 

7i 

M 


o 


Feet. 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
10 
10 

la 

10 
10 
10 
10 


o 
a 

2 


Feet. 

450 

600 

1,000 

450 

900 

'775 

800 

1,200 

1,200 

1,200 

1,200 

940 

530 

350 

240 

330 

250 


•a 

a 

s 

*^ 

•a 

• 
44 

§« 

o 

J 

Total. 

«a 

«M 

*&  5 

M 

o 

0,fi 

U 

<«» 

^* 

*55 

ID 

ae 

9 

O 

O 

1 

Feet. 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
10 
10 
10 
10 
10 
8 
8 


$15,000 
15,000 
15,000 
15,000 
15,000 
15,000 
15,000 
17,500 
17,500 
17,500 
16,000 
15,000 
15.000 
15,000 
15,000 
13.J500 
13,500 


$4,600 
5.800 
9,000 
4.600 
8,200 
7,200 
7.400 
10,200 
10,200 
10,200 
9,600 
8,520 
5,240 
3.800 
2,920 
3,475 
2,875 


superintendence,  &c.,  7  per  cent 


$19, 
20. 
24, 
19, 
23, 
22, 
22, 
27, 
27. 
27, 
25, 
23, 
20. 
18. 
17, 
16, 
16, 


600 
800 
000 
600 
200 
200 
400 
700 
700 
700 
600 
520 
240 
800 
920 
975 
375 


374,330 
26,208 


Aggregate. 


400,533 


Sqnaw  Shoals. 


Locust  and  Mulberry  Forks. 


It  is  proper  to  state  that  estimates  for  the  proposed  work  designed  with  crib  dams 
and  locK  walls  of  cut^stone  faces  would  amount  to  $760^000,  and  with  masonry  dams 
they  would  reach  $1,200,000.  The  estimates  above  submitted,  however,  are  thought 
to  be  ample  for  works  sufficient  for  the  requirements  of  the  business  that  may  be  ex- 
pected for  years  to  come.  The  timber  dams  built  of  sound,  hard  lumber,  and  always 
submerged,  would  last  for  many  years,  and  should  the  business  developed  be  found  to 
justifvtne  expense,  they  can  be  replaced  with  masonry  structures  whenever  their  re- 
moval becomes  necessary. 

Should  an  appropriation  be  made  to  commence  this  work,  it  should  be  with  a  view 
to  open  the  river  at  least  as  high  as  Daniel's  Creek,  15  miles  above  Tuscaloosa.  This 
would  require  the  building  of  five  locks  and  dams,  costing  $115,000. 

NATIONAL  IMPORTANCE  OF  THE  WORK  OF  IMPROVEMKIH". 

The  advantage  to  Alabama  of  a  navigable  river  which  shall  traverse  the  most  im- 

Sortant  coal  field  in  the  State,  and  which  shall  afford  cheap  transportation  to  the 
ulf,  not  onlv  for  the  coal  but  also  of  the  other  products  of  the  country,  cannot  be 
overestimated.  A  moment's  reflection  will  show  that  however  pre&t  may  be  the  benefit 
to  the  State  of  this  work  of  improvement ,  the  advantages  to  the  national  government 
will  not  be  less. 

An  unfailing  supply  of  good  and  cheap  coal  at  the  Gulf  is  of  the  first  importance  to 
the  Navy.  The  supplv  of  coal  has  hitherto  come  by  the  Ohio  River.  During  the  win- 
ter months,  as  is  well  known,  traffic  upon  that  river  is  often  interrupted  by  ice,  and 
we  have  lately  seen  that  even  during  the  summer  mouths  a  coal  famine  may  be  ex]>e- 
rienced  in  the  Lower  Mississippi  and  Gulf  regions  because  of  low-water  in  the  Ohio. 

During  the  time  that  the  Ohio  River  is  closed  by  ice,  the  Warrior  would  be  in  its 
best  condition  for  transpoii;ing  coal,  and  there  is  no  likelihood  4>hat  transportation  on 
this  river  will  ever  be  interrupted  by  reason  of  low- water,  for  during  the  unprece- 
dented drought  of  the  past  summer  (1879)  there  was  always  a  sufficiency  of  water  m  the 
Warrior,  had  it  been  provided  witJi  locks  and  diims,  to  have  furnished  uninterrupted 
transportation  for  the  coal  barges. 


GENERAL  DESCRIPTION  OF  THE   BLACK  WARRIOR  FROM  TUSCALOOSA  TO  8IPSEY  FORK. 

Topography. 

By  a  reference  to  the  map  and  profile  accompanying  this  report,  it  will  be  seen  that 
the  Warrior,  between  the  Sipsey  Fork  and  Tuscaloosa,  has  cut  its  channel  altogether 
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into  rocks  of  the  Coal  Measures,  and  that  hy  reason  of  the  varying  degrees  of  hardness 
of  tbe  rocks  traversed^  the  fall  between  the  two  points,  averaging  only  If  feet  to  the 
mile,  is  very  unequally  distributed.  The  entire  fall  being  163.84  feet,  a  fall  of  65  feet 
isfoimd  within  the  tirst  25  miles  from  Tuscaloosa ;  of  107  feet  within  31  miles,  and  of 
W.b  feet  to  the  head  of  the  Fork  Shoal,  about  half  the  distance,  or  48  miles.  For  the 
tenoning  44  miles  the  difference  in  level  is  only  a  little  more  than  34  feet. 

In  accordance  with  these  facts  we  find  the  lower  part  of  the  river,  from  the  head  of 
the  Squaw  Shoals  t-o  Tuscaloosa  much  straighter  and  with  comparatively  little  bot- 
tom lind.  Above  these  great  shoals  the  course  of  the  river  is  much  more  winding  ; 
there  are  great  bends  with  large  areas  of  fertile  land,  especially  where  the  ftfU  of  the 

rirer  is  comparatively  slight. 

•  •  •  «  «  •  « 

I  am,  sir,  yours,  most  respectfully, 

EuGEXK  A.  Smith, 

Assistant  Engineer. 


K   20. 

examination  of  sip8ey  river,  alabama. 

Office  of  United  States  Engineer, 

Mohilej  Ala,,  August  16,  1880. 

General  :  I  have  the  honor  of  submitting  herewith  the  report  of 
Assistant  J.  P.  Fresenius*  upon  the  examination  of  the  Sipsey  River 
from  near  the  northern  boundary  line  of  Fayette  County,  Alabama,  to 
its  mouth  on  the  Little  Tombigbee,  near  Vienna,  an  estimated  distance 
of  145  miles.  The  examination  was  provided  for  by  the  river  and  harbor 
act  of  March  3,  1879. 

The  report  shows  this  river  to  be  narrow,  crooked,  shallow,  and  very 
much  obstructed  by  snags,  logs,  overhanging  trees,  bridges,  fish-traps, 
and  mill-dams. 

The  estimated  cost  of  such  an  improvement  as  would  enable  river 
steamers  to  ascend  the  river  during  high-water,  or  about  eight  months 
of  the  ye^r,  is  estimated  at  about  $145,000.  There  is  no  commerce  of 
any  consequence  on  this  river  at  present,  but  I  have  no  doubt  such  an 
improvement  as  is  mentioned  above  would  develop  considerable,  as  there 
sa^  valuable  coal  fields  on  the  upper  part  of  the  river,  and  considerable 
cotton  raised  in  the  section  of  country  bordering  upon  it. 
1  would  respectftdly  refer  to  the  report  of  Mr.  Fresenius  for  details. 

The  river  is  in  the  collection  district  of  Mobile,  and  Mobile  is  the  port  of  entry. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambell, 


Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Engineers^  U,  8.  A. 


Gaptam  of  Engineers. 


K    21. 

examination  and  survey  of  COOSA  river,  FROM  THE  BRIDGE  OF  THE 
8ELMA,  ROME  AND  DALTON  RAILROAD  TO  THE  CITY  OF  WETUMPKA, 
ALABAMA. 

Office  of  United  States  Engineer, 

3£obilej  Alu,.j  August  15,  1880. 

General  :  I  have  the  honor  of  submitting  herewith  a  report  of  a 
survey  of  the  Coosa  Eiver,  from  its  mouth  up  to  the  lower  end  of  Tuck - 

*  Omitted.    Printed  in  Senate  Ex.  Doc.  No.  42,  Forty-sixth  Congres,  third  session. 
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a-leagiie  Shoals,  made  by  Assistant  Gavin  B.  Yuille.*  Tbe  survey  wa^ 
made  in  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
March  3,  1879,  which  directed  an  examination  or  survey,  or  both,  at  the 
discretion  of  the  Secretary  of  War,  and  estimate  of  cost  of  improve- 
ment proper  to  be  made  of  the  river  from  the  bridge  of  the  Selma,  Rome 
and  Dalton  Eailroad  to  the  city  of  Wetumpka,  Ala.  The  survey  was 
commenced  at  the  Wetumpka  steamboat  landing  September  17,  1879, 
and  carried  on  up  the  river,  being  much  delayed  in  October,  whenthere 
were  twenty  days  of  almost  continuous  rain,  until  December  2,  1879^ 
when  the  regular  winter  rise  compelled  a  suspension  of  the  work. 

The  allotment  wa«  not  sufficient  to  complete  the  survey  in  accordance 
with  the  act,  but  the  data  obtained  on  the  portion  surveyed  shows  so 
satisfactory  an  agreement  with  the  survey  made  by  Henry  C  Fille- 
brown  in  the  fall  of  1870,  and  the  estimates  for  the  improvement  based 
upon  his  survey  made  to  the  Chief  of  Engineers,  by  Major  McFarland, 
March  23,  1872,  that  an  estimate  has  been  made  for  the  portion  not 
surveved  as  well  as  for  that  surveved. 

The  survey  showed,  generally,  that  the  river  was  susceptible  of  im- 
provement ;  that  the  system  of  improvement  should  be  by  locks  and 
dams,  a  few  short  stretches  of  canal,  and  the  removal  of  rock  from  the 
channel  at  various  points ;  that  the  improvements  once  eftected  in  the 
manner  proposed  would  be  of  a  permanent  character,  and  that  the  total 
cost  would  not  exceed  $2,049,949.  This  amount  exceeds  that  made  in 
1872,  which  is  explained  by  the  more  durable  character  of  works  now 
proposed.  The  imxuovemeut  is  believed  to  be  of  great  local,  national, 
and  international  importance,  for  the  following  reasons: 

It  would  give  an  unbroken  water  communication  of  about  800  miles 
from  the  Gulf  of  Mexico  to  the  southern  border  of  Tennessee  and  north- 
western border  of  Georgia.  It  would  supply  a  large  local  demand  for 
fuel,  iron,  and  building  materials  at  rates  much  below  the  present.  It 
would  reduce  immensely  to  the  United  States  the  cost  of  the  large  sup- 
plies of  coal  and  iron  which  would  be  required  by  it  on  the  Gulf  of 
Mexico  in  time  of  war,  and  in  time  of  peace  it  w  ould  result  in  a  saving 
in  the  reducion  of  the  cost  of  these  items  to  the  cities  of  this  section 
generally,  and  to  the  steamers,  both  merchant  and  war,  of  all  nations 
navigating  the  Gulf,  which  would  soon  reach  the  estimated  cost  of  the 
work. 

I  would  call  attention  to  the  report  of  Mr.  Yuille  for  the  details,  and 
particularly  to  the  advantages  to  be  gained  by  the  improvement. 

This  work  is  in  the  collection  district  of  Mobile  ;  Mobile  is  the  port  of  entry. 

The  river  is  not  now  navigable,  and  therefore  there  is  no  commerce 
worth  mentioning  at  present  on  the  waters  of  the  Coosa.  The  amount 
of  commerce  that  would  result  from  this  imx)rovement  cannot  be  com- 
puted with  any  accuracy,  but  would,  in  my  opinion,  be  sufficiently  large 
to  warrant  the  expenditure  requii'ed. 

I  would  respectfully  recommend  an  appropriation  of  $200,000  to  com- 
mence the  work. 

Very  respectfully, 

A.  !N.  Damrell, 

Captain  of  Engiiieers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 

"Omitted.     Printed  in  Senate  Ex.  Doc.  No.  42,  Forty-sixth  Congress,  third  session. 
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K   22. 

examination  of  the  tallapoosa  river,  alabama,  from  the  falls 

of  tallassee  to  its  mouth. 

Office  of  United  States  Engineer, 

Mobile^  Alu.j  January  22,  1881. 

Gem:kal:  I  have  the  honor  of  submitting^  the  following  report  of 
the  resalts  obtained  by  an  examination  and  partial  survey  of  the  Talla- 
poosa Itiver,  Alabama,  made  in  accordance  with  the  provisions  of  the 
second  section  of  the  river  and  harbor  act  approved  June  14,  1880,  and 
assi^ed  to  my  charge  by  letter  of  June  17,  1880. 

The  river  was  found  to  be  susceptible  of  such  an  improvement  as  to 
give  a  channel  of  80  feet  width  and  4  feet  depth  by  the  removal  of  snags, 
overhanging  trees,  rock  and  gravel  excavation,  and  the  construction  of 
wiDgdams  and  bank  protection  up  to  the  foot  of  Tallassee  Reefs,  and 
from  there  up  to  the  Falls  of  Tallassee,  at  Tallassee,  by  the  construction 
of  locks  and  dams,  a  total  distance  of  50  miles,  at  a  total  estimated  cost 
of  1275,125. 

Such  an  improvement  as  would  give  a  channel  of  60  feet  width  and  3 
feet  depth  at  low-water  from  the  mouth  up  to  the  foot  of  the  Tallassee 
Reefs,  two  miles  below  Tallassee,  a  total  distance  of  48  miles,  can  be 
made  by  the  same  means  mentioned  in  the  previous  project,  excepting 
the  locks  and  dams,  at  a  total  estimated  cost  of  $40,125. 

The  present  commerce  of  the  river  is  not  worth  considering  and  is 
carried  on  by  means  of  small  flat-boats,  as  it  is  closed  to  low-water 
st»mboat  navigation. 

The  work  is  in  the  coUectiou  district  of  Mobile,  Ala.,  and  Mobile,  Ala.,  is  the  port 

•feDtrv. 


The  river  is  bordered  throughout  the  x>ortion  examined  by  fertile,  well" 
timbered  land,  and  from  Tallassee  up  is  a  magnificent  water-power,  the 
utilization  of  which  has  been  commenced  and  the  development  of  which 
is  capable  of  enormous  extension. 

The  estimated  commercial  products  which  an  improved  river  will  fur- 
nish immediate  transportation  for  are  about  as  follows: 

13,000  bales  of  cotton '. $650,000 

Manofactured  cotton,  proceeds  of  6,000  bales  of  cotton 535, 000 

Timber,  lumber,  building  stone,  and  farm  products 25, 000 

Keturn  freights,  *coal,  iron,  merchandise 500, 000 

Total 1,710.000 

If  the  second  project  for  improvement  is  adopted,  the  entire  amount 
^fttimated  can  be  profitably  expended  in  one  year.  If  a  less  amount  is 
^appropriated,  the  cost  of  the  work  will  necessarily  be  increased. 

The  examination  and  partial  survey  was  made  by  Mr.  G.  B.  Yuille, 
distant  engineer,  and  to  his  report,  transmitted  herewith,  I  would 
'^pectfully  refer  for  detailed  information. 

The  maps  are  not  yet  completed;  tracings  of  them  will  be  forwarded 
^  soon  as  they  can  be  prepared. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineern, 
TheCnrBF  op  Engineers,  U.  8.  A. 
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REPORT  OF   MR.    GAVIN   B.    YDILLK,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  January  5,  1881. 

Sir:  I  have  the  honor  to  submit  the  followiu^  report  of  examinatioD  and  snrreyo^' 
the  Tallapoosa  River,  from  the  Falls  of  Tallassee  to  its  mouth;  made  in  compliaDce 
wifh  your  previous  verbal  and  letter  of  instructions  of  date  October  5,  1880.     •    •    ► 

CHARACTERISTICS  OF  THE  RIVER. 

The  general  character  of  the  Tallapoosa  River  under  examination,  from  theFalUo 
Tallassee  to  its  mouth,  is  such  as  we  usually  find  characteristic  of  all  rivers  passing 
through  a  section  composed  of  the  drift  and  allnvial  formations ;  the  river  assumM  s 
normal  condition,  due  to  the  nature  of  its  allnvial  banks,  at  a  point  about  2  miles  below 
the  falls,  and  at  the  end  of  the  reefs  of  Tallassee,  where  it  escapes  from  the  unyielding 
grasp  of  the  metauiorphic  rocks  of  its  upper  portion. 

The  river  generally  presents  long  reaches  of  fine,  open,  navigable  water,  with  a  width 
of  200  to  300  feet,  aud  a  depth  oft)  to  12  feet  and  upwards,  and  a  current  of  one-half 
to  three-quart«rs  of  a  mile  per  hour.  The  banks,  generally,  of  the  first  30  miles  be- 
low Tallassee  are  firm  and  stable,  being  largely  composed  of  soft  rock  or  hard  clay 
that  is  capable  of  resisting  the  eroding  action  of  the  nver,  and  are  usually  well  pro- 
tected by  a  growth  of  cane,  brush,  and  timber;  the  occasional  exceptions  to  this  gen- 
eral favorable  condition  of  this  part  of  the  river  is  when  the  width  between  banks  ex- 
ceeds the  normal  width  for  the  low-water  volume  of  river,  when  we  find  shoal  water, 
with  a  formation  of  gravel  bars  above  the  surface;  also  at  a  few  point«  where  island 
bars  have  formed  upon  the  nucleus  of  some  early  obstruction  of  timber  or  rock  in  the 
river  bed,  which  has  in  time  formed  into  a  bar  large  enough  to  make  a  partial  dam  in 
the  river;  thereby  checking  the  current,  followed  by  a  shoaling  of  river  at  the  head  of 
island,  aud  the  gradual  eroding  of  one  or  the  other  of  the  banks  from  the  increased 
current  through  the  narrowed  channel  past  the  island.  In  this  part  of  the  river  we 
also  find  reefs  of  soft  rock  across  the  river  bed,  at  four  points,  which  cause  shoal  and 
swift  water  for  short  distances,  but  are  susceptible  of  improvement  by  excavation, 
without  causing  any  serious  reduction  of  the  water  level  above. 

A  favorable  point  for  making  a  cross-section  to  determine  the  volume  of  discharge 
of  river  at  low-water  was  found  at  Fort  Decatur  Blufts,  which  gave  a  discharge  of 
1,420  feet  per  second.  From  the  very  favorable  nature  of  this  section,  and  the  stage 
of  water  when  taken,  I  am  satisfied  that  the  result  may  be  ticcepted  as  a  safe  estimate 
of  the  mean  low-water  discharge  of  the  river,  upon  which  may  be  based  a  channel- 
way  of  80  feet  width  and  4  feet  depth,  with  a  velocity  of  3  miles  per  hour  as  the  max- 
imum capacity  of  the  river  for  improvement.  This  velocity  is  at  least  double  that 
found  in  any  other  part  of  the  river  when  the  channel-way  is  in  a  normal  condition. 
These  proposed  maximum  dimensions  of  channel-wa^  are  therefore  confidently  as- 
sumed as  a  safe  guage  of  the  capacity  of  the  river  for  improvement.  The  20  miles  of 
the  river  above  the  mouth  is  of  a  more  unstable  character  than  the  30  miles  of  the 
upper  section  just  described,  owing  to  its  passing  through  a  purely  alluvial  section  of 
country.  The  banku  for  most  of  this  distance  are  of  soft,  unstable  material,  yielding 
readily  to  the  eroding  action  of  the  river,  when  unprotected  by  a  growth  of  brush  er 
cane.  We  find,  therefore,  this  portion  of  the  river  more  liable  to  shifting  bars  and 
shoals  from  the  ever-recurring  caving  in  of  the  banks,  bringing  with  them  timber 
and  brush,  that  lodge  in  the  nver,  forming  snags,  and  masses  of  timber,  about  which 
sand-bars  form,  causing  further  disturbance  of  the  river  channel  and  consequent  new 
encroachments  on  the  banks. 

This  lower  portion  of  the  river  is  susceptible  of  large  improvement  at  once  by  the 
removal  of  snags  and  fallen  timber  that  has  accumulated  from  neglect  and  non-use  for 
navigation  since  the  close  of  the  late  civil  war.  Its  ultimate  permanent  improvement 
will  be  assured  by  a  thorough  system  of  bank  protection,  when  4  feet  depth  of  chan- 
nel, at  low-water,  can  be  maintained,  as  in  the  upper  section. 

PLAN  OF   IMPRO\T5MENT. 

In  considering  the  plan  or  scale  of  improvement  of  which  the  river  is  susceptible,  it 
becomes  necessary  to  take  into  consideration,  not  only  the  immediate  traffic  ex- 
pected, but  that  also  likely  to  be  developed  by  the  improvement  of  the  river  to  its  full 
capacity.  To  meet  these  requirements  it  is  proposed  to  submit  two  scales  or  grades 
of  improvements,  the  first  to  be  for  a  channel  depth  of  3  feet  at  low-water,  and  a 
width  in  rock  excavation  of  60  feet,  the  channel  to  extend  to  the  head  of  open  river  at 
the  foot  of  Tallassee  Reef,  2  miles  below  the  factory. 

The  second  plan  to  be  for  a  channel  depth  of  4  feet,  and  width  in  rock  excavation  of 
80  feet,  or  the  full  capacity  of  the  river  at  low-water.  The  improvement  to  be  ex- 
tended to  the  foot  of  tlie  Falls  of  Tallassee,  by  a  lock  and  dam  system,  over  the  Tallas- 
see Reefs,  for  the  last  2  miles. . 
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In  the  execution  of  the  improvement  on  the  first  plan,  it  is  believed  that  the  works 
proposed,  to  give  a  channel  depth  of  3  feet,  will,  in  most  cases,  give  the  4  feet  of  the 
second  plan  when  a  sand-bar  has  to  be  removed  by  a  wing-dam  and  dike,  since  the  re- 
snU  expected  from  such  works  in  always,  in  a  measure,  experimental  and  dependent 
much  upon  the  after  care  and  protection  of  the  works ;   so  that  an  increased  cost  for 
the  second  plan  is  only  an  amount  expended  to  secure  the  permanence  of  the  first; 
consequently  the  increased  cost  of  the  second  plan  is  due  almost  entirely  to  the  exten- 
sion of  the  improvement  over  the  Tallassee  Reefs  to  the  foot  of  the  Great  Falls.     The 
ultimate  extent  of  the  improvement  of  this  portion  of  the  Tallapoosa  River  is  un- 
doubtedly indicated  by  the  formidable  obstructions  to  navigation  presented  in  the 
Great   Falls  of  Tallassee,  where  we  find  a  fall  of  52  feet  in  a  distance  of  about 
^VX)  feet.     This  formidable  obstniction  to  navigation,  however,  ofl:ers  an  amount  of 
power  for  manufacturing  purposes  that  is  equaled  by  but  few  situations,  possess- 
ing an  estimated  power  of  six  thousand  horses,  only  about  one-eighth  of  which  is  at 
prejsent  utilized  by  the  Tallassee  factory.     In  view  of  this  great  source  of  manufac- 
turing wealth  concentrated  here,  it  is  questionable  whether  there  is  any  ^ood  reason 
why  this  point  should  not  be  regarded  as  practically  the  head  of  navigation,  and  the 
river  above  this  utilized  for  manufacturing  purposes,  for  which  it  possesses  an  im- 
mense capacity. 

Th«  plan  proposed  for  the  improvement  of  the  river  is  in  the  use  of  wing-dams  and 
dikes,  built  generally  of  brnsh  and  gravel,  stone-filled  cribs,  and  piling;  the  banks 
protected  by  brush  and  gravel  and  riprap  stone,  when  procurable — all  the  works  to 
be  amply  reinforced  with  heavy  stone  from  upper  river  when  opened  to  boats.  The 
soft  rock  reefs  to  be  removed  by  excavation  ;  also  such  hard  gravel  bars  as  may  re- 
quire it. 

OBSTRUCTIONS  TO   NAVIGATION. 

Following  the  order  of  survey,  we  will  ronmience  the  description  of  the  various  ob- 
structions to  navigation  of  the  river  at  the  Falls  of  Tallassee,  the  practical  head  of 
navigation,  and  describe  each  in  its  order  of  mileage,  by  map  measurement,  from  Mo- 
bile, the  initial  point  of  the  river  system  of  Alabama. 

Tallassee  Reefniy  405  miles  (see  detailed  map,  sheet  No.  1),  commencing  at  the  foot  of 
the  Great  Falls  of  Tallassee  we  find  a  pool  of  deep  water  extending  about  one-quarter 
of  a  mile,  from  300  to  6iH)  feet  wide,  and  reported  to  be  60  feet  deep  iu  places;  at  the 
lower  end  of  which  the  river  widens  and  shoals  into  a  succession  of  reefs  and  broken 
"water,  making  its  way  over  the  obstructing  ledges  of  the  lianl  metaniorphic  rocks  of 
this  section.  At  the  lower  end  of  these  reefs  the  river  narrows  to  about  300  feet  upon 
reaching  the  soft  rock,  and  assumes  the  character  of  an  alluvial  stream  with  high 
banks  and  quiet  water;  this  point  being  the  beginning  of  the  open  river  lying  below. 
We  find  a  fall  of  32  feet  in  the  surface  of  the  river  from  the  pool,  at  the  foot  of  the 
Great  Falls,  to  the  slackwater  of  the  river  at  lower  end  of  reef.  To  extend  navigation 
to  the  foot  of  the  Great  Falls  will  require  the  construction  of  dams  and  locks,  when 
the  demands  of  commerce  require  it.  The  estimate,  therefore,  for  this  part  of  the 
work  will  not  be  included  in  the  estimated  cost  of  the  proposed  river  imiirovement 
now.  under  consideration. 

Tuekdbatcha  Shoahf  403^  miles. — Immediately  below  the  last  of  the  rock  ledges  of 
the  Tallaasee  Reefs,  and  one-fourth  mile  above  the  Tuckabatcha  place,  is  situated  a 
scries  of  small  rock  ledges  and  gravel  bars,  with  collections  of  logs  and  snags  obstruct- 
ing the  channel,  extending  over  a  distance  of  one-quarter  of  a  mile.  The  improve- 
ment indicated  here  is  the  cutting  out  of  portions  of  these  ledges,  the  removal  of  the 
logs  and  some  of  the  heavy  gravel,  with  the  building  of  two  short  wing-dams  from 
tfe  left  bank,  where  the  river  is  of  undue  width ;  training  the  current  along  the  ri^ht 
or  west  bank,  which  is  of  soft  rock  at  its  base,  but  capable  of  resisting  the  eroding 
«ttion  of  the  river. 

The  removal  of  this  shoal  will  extend  the  navigation  to  the  foot  of  the  Tallassee 
Keefe  proper,  and  establish  the  head  of  open  river  navigation  contemplated  in  this 
improvement. 

Grten^s  Bar^  402|  miles  (see  detail  map  No.  2). — Passing  through  a  reach  of  fine,  open 
river  for  one-quarter  of  a  mile  below  the  Tuckabatcha  place,  we  reach  Green's  Bar  No. 
%  a  gravel  bar  extending  from  the  right  or  west  bank,  deflecting  the  channel  to  the 
left,  through  which  ample  water  is  found,  except  at  the  entrance  at  head  of  bar,  where 
there  is  scant  3  feet,  and  that  only  close  along  the  point  on  left  bank.  Since  the  de- 
flection of  the  channel  from  its  true  line  down  along  the  right  bank  must  now  be  re- 
*  j^arded  as  an  accomplished  fact  by  the  formation  of  this  bar  and  the  new  channel  on 
the  left  bank,  the  improvement  proposed  is  the  building  of  a  dam  closing  the  passage 
of  water  on  the  right  side,  and  the  extension  of  bar  up  stream  by  a  dike  from  upper 
end  to  contract  the  entrance  of  chute  along  the  left  bank,  with  the  removal  of  snags 
and  overhanging  trees,  and  the  breaking  up  of  the  hard  gravel  at  head  of  bar. 

Walaknee  Creek  Bar^  401|  miles. — Situated  about  one-fourth  of  a  mile  above  the 
inoQth  of  Walahnee  Creek.    Ample  water  and  uniform  width  of  river  was  found  from 
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the  bar  above  to  this  point,  where  there  is  a  wideniDg  of  the  river,  and  a  low  sand- 
on  the  left  side  of  the  channel,  with  a  shallow  and  swift  chute  along  the  right  orv' 
side;  this  chute  is  much  obstructed  by  logs  and  overhanging  trees,  with  a  depth 
only  2  feet  at  head  of  bar.  The  improvement  here  indicated  is  the  removal  of  I 
and  overhanging  trees,  with  the  construction  of  a  win^-dam  from  the  left  baukabor^ 
with  a  connecting  dike  to  the  head  of  bar  below,  leaving  a  channel  way  of  ahoMiiU^ 
feet  wide,  along  the  right  bank  of  river,  also  the  extension  of  the  dike  some  200  fe<»^ 
below  the  present  bar. 

Council  House  ShoaUy  401  miles. — From  the  last  named  bar  the  river  presents  a  fin^- 
navigable  chaimel,  till  a  point  is  reached  half  a  mile  above  the  mouth  of  Uforbee- 
Creek,  designated  as  *'  the  Council  House  Shoals,"  where  the  giving  way  of  bluff  o»> 
right  bank  has  caused  a  widening  of  river  be<l,  with  a  consequent  shoaling  of  channeB 
to  about  2  feet,  and  the  farther  deflection  of  the  channel  t-o  the  left.  Relief  will  be- 
Aflbrded  here,  by  the  construction  of  a  wing-dam  from  right  bank,  to  contract  tb& 
channel  at  the  shoal  point. 

Uforbee  Creek  Bar^  400^  miles. — At  the  mouth  of  Uforbee  Creek,  entering  the  rivcr^ 
from  the  east  or  left  side,  a  bar  has  been  formed  on  the  right ;  although  ample  watec' 
was  found  through  the  chute  along  the  left'  bank  past  the  bar,  it  is  much  obstructed 
by  logs  and  trees  lodged  and  gathering  from  the  breaking  down  of  the  left  bank.  Th& 
improvement  required  here  is  the  removal  of  trees  and  snags  from  the  channel,  protec- 
tion to  the  left  bank,  and  the  building  of  a  heavy  crib  dike  to  train  the  direction  of  tho 
discharge  of  the  creek  into  the  river  and  a  protecting  dike  on  the  bar,  opposite  the 
mouth  of  creek,  on  the  right  bank,  to  eontine  the  channel  to  a  suitable  width. 

Buzzard  Bar  and  Shoal  No.  2,  39i>i  miles. — This  bar  and  shoal  commences  at  a  point 
about  half  a  mile  below  the  mouth  of  Uforbee  Creek,  and  extends  for  about  1  mile ; 
the  river  in  this  distance  is  of  undue  width  with  a  dispersed  channel  through  and 
among  low  sand-bars  and  islands  ;  the  depth  of  water  found  at  several  places  was  as 
low  as  3  feet,  all,  however,  in  soft  and  shifting  sand  bottoms.  The  improvement  pro- 
pose<l  here  is  the  contraction  of  channel  width  by  wing-dams  and  training  dikes,  and 
the  closing  of  island  chutes  by  brush  and  gravel  construction,  up  to  ordinary  low- 
water  heights  ;  this  will  secure  a  channel  depth  of  from  5  to  6  feet  through  the  shoal. 

Green's  Bar  No.  1,  39ci  miles. — From  Buzzard  Bar  and  Shoal  a  fine  open  river  wm 
found  with  ample  water  in  channel  all  the  way  to  Fort  Decatur  Bluffs.  All  the  im- 
l)rovement  re(|uired  is  the  removal  of  snags  and  timber  from  the  channel,  and  over- 
hanging trees  from  the  banks,  except  at  a  point  one  mile  above  Fort  Decatui  Bluffs, 
when  Green's  Bar  No.  1  is  found  on  the  left  side  of  river,  having  a  narrow  chute  along 
left  bank  which  should  be  closed  to  add  its  volume  to  the  main  channel  as  security  for 
it-s  futui-e  preservation. 

Fort  Decatur  Bary  31)7  miles. — In  the  short  bend  of  the  river  at  Fort  Decatur  Bluffs, 
we  find  a  shoal  bar  for  a  short  distance,  Iving  between  the  deep  water  above  and 
below,  having  a  fall  in  the  surface  level  oi  10  inches  in  a  distance  of  500  feet,  and  a 
depth  on  crest  of  bar  of  2^  feet.  This  condition  of  the  river  at  this  point  is  due  to 
the  greatly  increased  width  of  river  bed  caused  by  the  washing  away  of  the  point  of 
soft  bluff  on  the  right,  and  the  shortening  of  its  course  by  the  movement  from  its  old 
channel  on  the  left  of  the  island  bar,  to  the.  right  of  it  some  300  or  400  feet.  The 
improvement  indicated  here  is  to  proteet  the  right  bank  from  further  inroads  from  the 
river  action,  the  contraction  of  the  present  channel  to  a  width  of  200  feet,  and  the 
excavation  of  the  hard  gravel  on  the  crest  of  bar. 

Wallahatchee  Beef,  395^  miles. — From  Fort  Decatur  Bluffs  to  a  point  one-fourth  of  a 
mile  above  the  mouth  of  Wallahatchee  Creek,  on  the  right,  we  find  a  fine  open  reach 
of  river,  having  ample  depth  and  free  from  obstructions  other  than  a  few  snags  and 
overhanging  trees ;  at  this  point  is  found  a  reef  of  soft  rock  extending  partly  across 
the  river  from  the  right  bank,  upon  which  scant  3  feet  of  water  was  found  for  a  dis- 
tance of  about  200  feet.  This  will  require  the  excavation  of  about  a  foot  depth  for  the 
distance  name^l  tx)  give  an  open  channel,  all  the  improvement  required. 

Goodwin^e  Reef^  395  miles  (see  detail  map,  sheet  No.  2). — At  one-fourth  of  a  mite 
below  the  mouth  of  Wallahatchee  Creek  wo  find  a  more  extensive  reef  of  soft  rock 
extending  across  the  river,  or  rather  a  succession  of  detached  ledges  that  extend  some 
300  feet  in  distance,  and  project  in  some  places  above  the  surface,  at  other  pointo 
having  a  depth  of  i  of  a  foot  to  1^  feet  with  deep  holes  of  7  and  8  feet  between,  ^i"^ 
swift  and  broken  water  for  200  or  300  feet,  and  a  total  fall  in  surface  of  26  inches  in 
2,000  feet  between  slackwater  above  and  below.  The  improvement  can  be  effected  by 
the  excavation  of  a  channel  through  these  irregular  ledges  for  a  distance  of  250  feet. 

Snag  Beef,  394  miles. — At  upper  end  of  bend  in  river  to  the  left,  one  mile  below  Good- 
win's Reef,  there  is  found  a  ledge  of  soft  rock  extending  from  the  right  bank  i^^' 
thirds  across  the  river,  over  which  the  water  makes  a  ripple,  and  in  the  passage- VJ 
of  the  open  third  of  channel  there  is  a  large  fixed  snag  obstructing  the  passage  o^ 
boats,  though  5^  feet  of  water  was  found  in  the  gap.  The  improvement  reauired  w^ 
is  the  removal  of  the  snag  and  blasting  off  of  the  point  of  rock  ledge  to  make  tbeg*P 
wider  ;  deep  water  found  above  and  below  the  ledge. 
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Smm/rman'8  Reefy  393f  miles.— Quarter  of  a  mile  below  the  last-named  reef  is  found 
0Beof  »  more  serious  character.  On  the  right-hand  side  of  river  is  found  a  shoal  of 
tohrock,  extending  50u  feet  in  length,  and  about  half  way  across  to  left  bank,  con- 
meting  with  left  bank  by  irregular  ledges,  through  which  the  channel  is  found  of 
about  100  feet  width,  and  a  depth  of  one  foot,  with  broken  and  swift  water,  having  an 
estimated  fall  in  1.000  feet,  from  slackwater  abpve  reef  to  slackwater  ImjIow,  of  18 
ioebfs.  The  river  is  widened  out  on  the  right  and  left  hand  sides  at  the  reef,  the 
channel  being  found,  on  the  left  side,  obstructed  at  the  upper  end  by  the  irregular 
ledges  above  mentioned,  and  a  mass  of  gravel  immexliately  below,  extending  in  all 
about  400  feet,  when  ample  water  is  again  reached  in  the  channel  along  the  left  bank. 
Tbe  improvement  here  indicated  is  t^ne  cutting  out  of  a  sufficient  gap  through  the 
ledges  of  rock,  and  the  removal  of  the  gravel  below  the  ledge. 

S9tikefi  Reef,  .')90f  miles. — Ample  water  found  in  river  from  last-named  reef  to  a  point 
abont  2  miles  below  the  month  of  Calubee  Creek,  where  soft  rock,  in  detached  masses, 
was  foond,  with  only  "Z  feet  of  water  on  them  in  places.  These  lumps  reached  nearly 
across  the  river  at  two  poii>ts,'and  only  perceptible  by  a  slight  ripple  in  water  sur- 
fim.  Deep  water  found  within  25  feet,  above  and  below.  Their  removal  will  eftect 
the  relief  required. 

Jwritm^$  SkoaUj  38^  miles. — From  the  la8t-name<l  obstruction,  good  river  and  ampla 
¥ater  was  found  to  the  lower  end  of  Jordan's  Bend,  where,  from  the  giving  away  of 
bank  on  the  right,  and  a  consequent  widening  of  channel,  a  slight  shoal  is  forming. 
Three  feet  of  water  was  found  on  crest  of  shoal,  on  soft  sand  bottom.  The  building  of 
Ismail  wing-dam  from  the  right  bank  will  remove  the  forming  bar  and  give  uniform 
water  through  the  l>end. 

Cr^im  Bar,  IW^f  miles. — Quarter  of  a  mile  below  Jordan's  Bend  is  found  *' Goose 
lar,"  or  **  Island,*'  the  base  of  which  is  of  beds  of  soft  rock,  causing  a  widening  of  the 
lirer  and  the  forming  of  a  gravel  bar  upon  it,  with  a  channel  on  each  side.  The  best 
thannel  was  found  on  the  east  or  left  bank,  although  not  so  wi<le  as  that  on  the  right ; 
tbedeepe^ct  wat^r  was  found  there,  giving  3  feet  at  the  shoalest  points.  The  improve- 
MQt  proposed  here  is  the  closing  of  the  right  chute  by  a  dam,  and  the  removal  of  some 
if  the  gravel  at  the  crest  of  bar,  and  building  a  dike  down  on  the  bar,  to  concentrate 
tbeicour  of  the  river  through  the  left  chute.  The  left  bank,  being  also  more  solid 
in  character  than  that  of  the  right,  will  better  withstand  the  eroding  action  of  the 
liTer.  A  fall  of  14  inches  was  found  from  slackwater  above  to  slackwater  below  the 
hv.  in  amount  insuificient  to  cause  any  disturbance  of  regimen  in  the  river  above  on 
the  rnnoval  of  crest  of  bar. 

RtlTfi  Bar,  367f  miles. — Passing  over  a  fine  reach  of  open  river  of  ample  depth,  1 
Bile  below  the  last-named  bar,  we  tind  *' Hall's  Bar,"  commencing  just  below  Reese's 
Fmr.  This  bar,  like  the  last,  is  based  upon  a  strata  of  soft  rock,  that  is  capable  of 
withctanding  the  scour  of  the  river,  so  that  the  channel  has  been  detiected  to  the  left 
btak,  and  formed  a  large  gravel  bar,  connected  with  the  right,  throwing  the  entire 
river  to  the  left  of  bar.  At  the  head  of  bar  the  shoal  gives  a  depth  of  alK)ut  3|  feet, 
with  a  hard  gravel  and  rock  bottom.  It  is  believed  that  the  breaking  up  of  the  liaru 
ttd  compact  gravel,  and  some  of  the  soft  rocks  at  the  head  of  the  bar,  with  the  exten- 
lionof  a  dike,  for  2tK)  feet  at  upper  end  of  bar,  will  effect,  by  the  scour  of  the  river,  all 
the  deepening  of  the  channel  needed. 

Clarkwom's  Skoals^  383^  miles. — Found  a  fine  open  river  all  the  way  from  Hall's  Bar,^ 
throngb  the  bend,  above  Caleebahatchee  Creek,  through  ClarkRon's  Bend  to  a  point 
halfway  between  the  latter  place  and  the  mouth  of  Line  or  Oakfuskee  Creek  when  a 
ihoal  was  found,  having  only  scant  4  feet  of  water,  caused  by  a  widening  of  the  river 
ud  a  deposit  of  soft  sand.  A  short  dam  from  ri^ht  bank  oi  75  or  100  feet  will  cause 
tbetaod  to  move  out,  and  give  all  the  relief  required. 

t)ow$9n'9  ShoaUy  382|  miles. — About  1  mile  below  the  mouth  of  Oakfuskee  or  Line 
Creek  there  was  found  a  small  shoal  spot,  opposite  the  mouth  of  a  branch  flowing 
iitothe  river  on  the  right  side,  upon  which  was  found  scant  4  feet  water.  A  short 
^Of-dam  from  near  the. branch  will  eflect  the  removal  of  the  shoal. 

I>nr$9m^8  Bar,  382^  miles. — About  a  quarter  of  a  mile  below  the  last-named  shoal 
tiiere  is  found  a  gravel  bar,  with  a  chute  or  channel  on  the  right  and  left.  A  good 
ohaonel  was  found  on  the  left,  having  4  feet  of  water  on  crest  of  bar,  at  entrance  of 
chute.  To  secure  the  permanence  of  this  channel,  it  is  proposed  to  place  a  short  wing- 
^  from  the  right  bank,  placed  a  little  above  the  bar,  and  connecting  with  it  by  a 
^he,  90  as  to  close  the  right-hand  chute  and  effect  a  scour  in  the  left-hand  chute. 

Hakkeechubfe  Creek Shoal^  378  miles. — From  Dawson's  Baron,  down  the  river,  through 
HoltEclaw's  Bend,  1  mile  below,  ample  water  was  found :  also  through  the  straight  reach 
Now  to  Turner's  Ferry,  and  thence  past  the  month  of  Hatcheechubee  Creek  to  a  point 
1  mile  below  where  the  open  river  is  obstructed  by  a  shoal  of  sand  and  gravel  lodged 
|>poQ  ledges  of  soft  rock,  naving  a  depth  in  channel  of  only  2  feet.  From  the  unyield- 
Hig  nature  of  the  river  bed  here,  the  channel  has  become  greatly  widened,  with  a  con- 
*^aeDt  ahoftling  of  the  depth.  The  improvement  indicated  is  the  placing  of  a  wing- 
^am  of  about  150  feet  in  length  at  the  upper  end  of  shoal  from  the  left  bank,  extending 
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a  dike  from  its  outer  end,  some  600  feet  down  stream^  conceutratiDg  the  river  in  th« 
reduced  channel  along  the  right  bank.  The  two  soft  rock  ledges  to  be  cut  out,  tkoi 
the  heavy  gravel  removed  from  the  proposed  direct  channel. 

Judkin's  Shoaly  377^  miles. — In  the  upper  end  of  Judkin's  Bend  we  find  a  shoal  spot, 
with  only  2|  feet  water ;  this  is  caused  by  the  breaking  down  of  the  right  bank,  and 
consequent  widening  of  river  allowing  the  water  to  escape  across  the  point  into  tlie 
river  below  in  time  of  floods.  The  remedy  here  required  is  the  protection  of  the  right 
bank  and  the  placing  of  a  small  wing-dam  to  narrow  the  channel.  This  it  is  belicTcd 
will  give  the  improvement  desired. 

Buzzard  Bar  No.  1,  377  miles. — Immediately  below  Judkin's  Bend  a  lar^e  gravel  bv 
is  found,  with  channel  on  the  right,  that  on  the  left  being  entirely  closed  in  low  stages 
of  the  river.  The  true  place  for  the  channel  past  the  bar  is,  undoubtedly,  along  tiie 
left  bank,  but  as  the  entire  river  now  passes  to  the  right  in  low-water,  and  ample  water 
is  found  through  it,  we  have  to  accept  it  as  it  is  or  incur  a  large  outlay  in  the  open* 
ing  of  the  one  on  the  left.  AJl  the  improvement  needed  at  this  place  is  the  remov^  of 
the  snags  and  fallen  timber  from  the  channel  on  the  right* 

Andrews*  Bar,  376  miles. — In  the  bend  to  the  left  of  river,  1  mile  below  the  last  bir, 
we  find  a  widening  of  the  river  by  the  giving  way  of  the  banks  on  the  right,  with  the 
formation  of  a  bar  on  the  point,  with  a  shoal  and  obstructed  channel  by  collection  of 
trees,  forming  shoal  spots;  this  shoal  water  continues  some  half  mile  below  the  bend, 
where  the  river  is  of  undue  width.  The  improvement  indicated  is  the  removal  of  snaga 
and  fallen  timber  from  the  channel,  protection  to  the  banks,  and  the  contraction  of 
the  river  where  wide  by  wing-dams. 

Lucat'  Bend  Shoal,  373  miles. — From  the  last-named  bar  we  find  a  fine  open  river  of 
ample  depth,  on  down  past  midway  bar,  in  the  bend  next  below;  then  tine  water  con- 
tinues on  through  the  sharp  bend  at  the  old  Augu.sta  Ferry ;  thence  through  the  fine 
reach  of  good  river  till  we  come  to  the  upper  end  of  Lucas'  Bend,  where  we  encoanter 
a  shoal  place  in  river,  from  its  having  widened  out  through  the  giving  way  of  the 
bank.  Sutficieut  depth  of  water  was  fouud  on  the  shoal  at  the  time  of  examination, 
but  as  the  banks  are  giving  way,  it  is  only  a  question  of  a  season  or  two  before  the 
causes  now  in  operation  will  cause  a  very  serious  shoaling  of  the  river;  it  is,  therefore, 
neeessary  to  provide  for  this  protection. 

Moulton's  Bar,  372  miles. — At  the  lower  end  of  Lucas'  Bend  we  find  a  bar  on  the  rieht 
bank,  with  the  channel  on  the  left.  This  channel  is  obstructed  with  snags  and  tlmoer 
from  the  breaking  down  of  bank  on  the  left ;  4  feet  of  water  is  found  at  head  of  bar, 
and  it  is  believed  that  the  removal  of  the  logs  from  the  channel  will  give  the  necessary 
depth  of  water  past  the  bar  to  deep  water  below. 

Liiile  Bar,  371|  miles. — Haifa  mile  below  the  last-described  bar  is  found  a  small  bar 
in  process  of  forming,  caused  by  the  widening  of  river  by  the  giving  way  of  bank,  on 
right ;  only  2^  feet  of  water  was  found.  The  improvement  can  be  secured  by  the  pro- 
tection of  the  banks  and  the  placing  of  dam  to  contract  the  channel,  with  the  aid  of 
some  gravel  excavation  on  the  crest  of  bar. 

Shackel/ord'e  Bar,  370^  miles. — Just  below  Henderson's  Ferry,  on  the  right  bank,  we 
find  a  sand-bar  with  the  channel  along  the  left  bank.  Three  feet  depth  of  water  was 
found  at  the  head  of  bar,  with  ample  depth  through  the  passage  to.  deep  water  below. 
The  channel  is  much  obstructed  by  snags  and  timber  from  the  caving  bank  along  the 
left.  The  channel  would  be  put  in  a  navigable  state  by  the  removal  of  the  snags  and 
lodged  timber  and  the  contraction  of  channel  at  upper  end  of  bar  by  a  short  wing-dam. 

No  Name  Bur,  369^  miles. — ^About  1  mile  below  the  last-named  bar  is  a  point  bar  on 
the  right  bank,  with  channel  along  the  left.  Ample  depth  of  water  found  at  upper 
end,  but  the  channel  past  the  bar  is  much  obstructed  by  lodged  trees  and  snags,  cann- 
ing shoal  spots.  The  removal  of  the  timber  from  the'  channel,  and  the  placing  of  a 
short  wing-dam  near  the  lower  end  to  aid  the  scour  of  the  current  will,  it  is  behoved, 
give  all  the  relief  required  at  this  point. 

AUigaior  Bar,  369  miles  (see  detail  map,  sheet  No.  2). — One-half  a  mile  below  the 
last  doint  we  enter  upon  an  obstructed  part  of  the  river,  eij^tending  about  a  mile  in 
length,  known  as  "Alligator  Bar,"  at  its  upper  end.  The  chief  point  of  obstruction  ij 
at  head  of  bar,  where,  from  a  widening  of  the  river,  we  have  a  shoal  upon  a  hard 

travel  bottom,  and  the  channel  much  dispersed,  till  it  concentrates  in  one  main  chute 
own  along  the  left  bank,  where  there  is  generally  sufficient  depth  of  water,  but  the 
channel  much  obstructed  with  snags  and  fallen  trees  fi-om  the  adjacent  bank,  which 
is  in  a  broken  and  yielding  condition.  The  improvement  indicated  here  is  a  proper 
contraction  of  the  water  into  one  main  channel  at  the  head  of  bar,  by  closing  the 
chute  behind  the  mud  or  willow  island,  and  the  training  of  the  current  by  wing- 
dams  and  dikes  into  one  channel,  the  breaking  up  of  the  nard  gravel  and  the  thor- 
ough removal  of  the  snags  and  lodged  timber  from  the  river,  with  such  protection  to 
the  eroding  banks  as  the  nature  of  the  case  will  admit.  . 

Alligator  Hole,  367|  miles. — Immediately  below  Alligator  Bar,  in  a  short  bend  of 
river  to  the  left,  is  found  a  point  known  as  '^Alligator  Hole,"  where  the  channel  li 
almost  closed  by  an  accumulation  of  snags  and  drift  timber,  with  the  banks  breaking 
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up  from  the  swift  water  cansed  by  the  obstmcted  channel.  The  removal  of  the  timber 
from  river  will  afford  the  necessary  relief  for  immediate  navigation,  but  the  banks  will 
reooire  protection  before  a  permanent  condition  of  improvement  can  be  maintained. 

Bald  Bar,  364|  miles  (see  detail  map,  sheet  No.  2). — From  the  last-named  place  a  fine 
open  and  deep  river  wasfonndto  apotnt  three-fourths  of  a  mile  below  Jndkin's  Ferry, 
Young's  Bend.  This  bar,  extending  from  the  right  bank,  throws  the  channel  down 
along  the  left,  at  entrance  of  which  is  found  8caut  4  fieet  of  water,-with  hard  gravel 
bottom,  and  swift  water  through  the  chute  past  the  bar ;  channel  much  obstructed  by 
snags  and  lodged  timber,  and  bank  on  left  breaking  down  nnder  the  action  of  flood 
waters.  The  relief  required  here  is  the  contraction  of  channel  at  head  of  bar,  the 
breaking  up  of  the  compact  gravel,  and  the  thorough  removal  of  snags  and  lodged 
timber. 

Ttrtii  Bar9j'S6S\  miles. — Immediately  below  the  bend  to  the  left  of  the  river,  1  mile 
from  the  last-named  bar,  we  encounter  a  succession  of  bars  and  shoal  placen,  much  ob- 
stmcted by  timber,  affording,  however,  sufficient  depth  in  channel-way  at  present,  but 
in  a  verv  broken  and  irregular  shape,  due  to  the  masses  of  lodged  timber,  and  breaking 
down  oi  banks.  The  improvement  required  here  is  the  removal  of  all  logs  and  lodgea 
timber,  the  proper  training  of  the  channel- way  by  dams  and'  dikes,  and  such  protec- 
tions to  the  banKs  as  will  check  their  waste  from  the  river  action. 

Mamd  Bar,  362^  miles. — Passing  over  a  tine  reach  of  good  river  for  1  mile  from  the 
Twin  Bars  we  reach  an  island  bar,  with  a  chute  or  channel  on  each  side;  that  on  the  left 
(the  largeot)  presents  the  true  channel,  as  being  the  best  in  direction  to  enter  from  the 
river  above;  3f  feet  depth  was  found  at  upper  end  of  island,  with  ample  depth  all  the 
way  throngh  chute  on  the  left,  much  obstmcted,  however,  with  snags  and  lodged  tim- 
ber, and  the  bank  on  left -giving  way  at  lower  end.  The  improvement  indicated  here 
is  the  closing  of  the  right-nand  chute,  and  placing  a  wing-dam  at  point  above,  on  the 
riffht,  to  contract  the  river  at  the  upper  end  of  left-hand  chute;  also,  the  breaking  up 
of  the  hard,  compact  gravel  at  head  of  chute,  and  the  removal  of  timber  and  snags 
from  channel,  with  protection  to  banks  on  left. 

HemrjfB  Bar,  361^  miles  (see  detail  map,  sheet  No.  3). — Passing  over  1  mile  of  fine 
open  river  we  reach  an  obstruction  to  navigation  at  a  point  in  upper  end  of  Henry's 
Bend,  1  mile  above  Hatchet's  Ferry.  Here  we  find  the  river  widened  out  by  the  giving 
way  of  the  banks  on  the  left,  and  the  channel  shoal  and  filled  with  lodged  timber  and 
forming  sand-bars.  The  channel  is  divided  into  two,  the  main  one  on  the  left  and  a 
onall  one  on  the  right.  Only  about  2  feet  of  water  was  foimd  in  channel-way,  and  the 
bank  on  left  giving  back  nnder  the  eroding  of  the  water  in  flood  stages  of  river;  also, 
the  right  bank  along  the  lower  end  of  the  Henry  Bend  below  the  shoal  of  the  bar. 
The  improvsment  here  indicated  is  the  closing  of  the  right-hand  chute  of  the  island 
bar  and  the  contraction  and  training  of  the  channel  by  wing-dams  and  dikes  into  a 
width  that  will  give  the  required  depth  for  navigation,  the  removal  of^  all  timber  and 
nags  fit>m  the  channel,  and  such  protection  to  the  banks  as  will  maintain  the  present 
posirion  of  river  as  far  as  possible. 

'  HmtekeV$  Bar,  360-^  miles. — One  mile  below  the  last-described  bar  and  immediately 
below  the  ferry  of  that  name,  is  founp  a  sand-bar  on  the  right  bank  of  the  river  with 
main  channel  on  the  left.  Ample  water  is  found  past  the  bar  till  near  the  lower  end, 
where,  from  the  widening  out  of  the  river,  shoal  water  was  &und.  The  remedy  here 
required  is  a  short  dam  at  lower  end  of  bar,  and  the  removal  of  the  snags  and  logs 
froim  channel. 

Grey'B  Shoal,  360  miles.— One-half  a  mile  below  Hatchet's  Ferry,  extending  above 
and  below  the  site  of  Grey's  Old  Fernr,  we  find  a  number  of  shoal  places  in  river,  from 
the  widening  out  of  the  channel  by  the  giving  way  of  the  banks  on  the  left.  Theim- 
proTement  required  here  is  the  closing  of  the  chute  on  the  right  of  the  island  bar,  and 
the  contraction  of  the  channel  at  several  points  by  wing-dams  and  protection  to  the 
banks. 

The  Cut-off,  35J4  miles. — Passing  over  a^alf  mile  of  river  below  Grey's  Old  Ferry  we 
reach  the  Cnt-off,  where,  from  the  unstable  character  of  the  low  bank  on  the  right,  a 
long-threatened  cut-off  of  the  river  into  a  bend  below  has  taken  place,  and  has  so  far 
established  itself  that  it  may  now  be  regarded  as  the  river  channel  proper,  notwith- 
standing the  disturbance  it  has  created  in  the  old  regime  of  the  river,  havmg  shortened 
the  river  at  this  point  about  If  miles,  causing  a  very  swift  current  in  the  cut-oft"  that 
i«  making  havoc  of  the  adjacent  soft  banks,  which  will  onlv  cease  when  the  new  chan- 
nel has  arrived  at  a  normal  condition,  adapted  to  the  volume  of  water  with  its  new 
Telocity.  The  channel  in  the  cut-off  is  very  much  obstructed  by  snags  and  timber; 
also  the  river  above  the  cut-off  along  the  right  bank,  where  the  trees  of  the  breaking- 
down  bank  are  lodged  along  the  side  and  in  the  channel,  by  which  the  river  i»  very 
mncb  obstmcted.  Recognizing  the  cut-off  as  an  accomplished  fact,  the  old  river  chan- 
nel should  be  closed  up  entirely,  a  small  amount  of  water  yet  passing  that  way  at  low- 
water  stage;  a  dam  should  be  put  across  the  old  river  bed  on  the  left,  and  a  thorough 
temoval  of  the  lodged  timber. 
Fort  Jackson  Cut-off,  358^  miles. — Passing  through  the  new  cnt-off,  we  enter  upon  a 
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"fine  open  reach  of  river,  extending  1^  miles  to  a  point  where  the  bends  of  the  Talla- 
poosa and  Coosa  rivers  approach  within  a  quarter  of  a  mile  of  each  other.  During 
high-water  the  waters  of  each  unite  across  this  space,  and  as  the  rise  of  either  is  in 
advance  of  the  other,  there  is  a  very  strong  current  across  this  space,  which  is  gradu- 
ally making  a  channel  that  will  in  time  cut  through  to  low-water  levels,  and  there- 
by damage  the  present  regime  of  each  river  to  the  destruction  of  one  or  the  other, 
from  this  point  to  their  present  junction  below.  It  is,  therefore,  proj>o8ed  that  a  suit- 
able protoction  against  such  a  result  be  made. 

Fort  Jackson  Bend  ShoaUy  357^  miles. — Immediately  below  the  threatened  cut-off 
referred  to  above,  the  river  banks  of  the  right  hand  are  in  course  of  gradual  erosion 
by  the  river  action ;  being  mostly  formed  of  alluvial  deposits,  present  very  little  resist- 
ance. The  giving  way  of  the  bank  has  widened  the  river  here  for  near  a  mile  in 
length,  which  presents  now  several  shoal  places  of  about  2\  feet  depth ;  at  some  points 
the  forming  bars  on  the  left  bank  have  maintained  sufficient  depth  in  channel  when 
there  are  no  sna^  and  timber  lodged  to  prevent  the  action  of  this  natural  process.  To 
secure  a  channel  of  sufficient  water  through  this  place  will  require  the  aid  of  several 
short  wing- dams  from  the  left  bank,  the  removal  of  timber  from  river,  and  protection 
to  the  banks  on  the  right. 

The  mouth  of  the  Tallapoosa  River,  356  miles. — From  the  point  last  mentioned  to  the 
mouth  of  the  river,  ample  water  was  found,  though  much  obstructed  by  snags  and 
lodged  trees.  Immediately  at  the  mouth  a  bar  has  formed  in  the  channel  of  the 
Coosa,  and  divided  the  channel  of  the  Tallapoosa  into  two  chutes,  the  main  'one 
passing  almost  square  into  the  Coosa;  the  other,  or  left-hand  one,  passing  into  the 
Coosa  between  the  bar  and  left-hand  bank,  having  a  direction  more  in  line  with  that 
of  the  lattor,  and  possessing  the  best  direction  for  the  river  to  enter  the  Coosa.  The 
right-hand  chute  offered  the  deepest  water  at  time  of  examination,  but  its  direction 
into  the  Coosa  being  almost  at  right  angles  to  the  line  of  current  of  latter  creates  a 
deposit  of  sand  and  gravel  in  mid-river  that  in  course  of  years  has  made  a  dam,  caus- 
ing very  swift  and  shoal  water  for  several  miles  below,  to  the  injnry  of  its  navigation. 
To  remedy  this  situation,  it  is  proposed  to  build  a  strong  dike  of  cribs,  with  stone  611- 
ing,  from  the  point  on  the  right  in  a  line  down  stream  of  the  Coosa,  so  as  to  train  the 
current  of  the  Tallapoosa  through  the  left-hand  chute  of  the  bar,  and  thus  gradually 
blend  the  currents  of  the  two  rivers  and  secure  a  united  and  harmonious  channel. 
This  completes  the  list  of  obstructions  to  navigation  in  the  Lower  Tallapoosa  River, 
and  it  is  believed  that  the  treatment  proposed  in  the  plan  of  improvement  for  the 
various  obstructions  will  secure  the  desired  depth  of  water  for  navigation. 

As  before  stated,  two  plans  or  grades  of  improvement  are  proposed,  the  first  to  be  a 
depth  of  3  feet  and  a  width  of  60  feet  in  the  soft  rock  cuts,  with  a  width  of  200  feet  in 
open  river  channel-way,  which  grade  can  be  mainly  attained  by  the  thorough  removal 
of  snags  and  lodged  timber  and  the  training  of  the  channel  at  a  few  points  by  dams 
and  dikes,  with  the  excavation  of  ledges  of  soft  rook  at  t  hree  or  four  places.  This  can 
be  accomplished  by  a  very  moderate  outlay,  and  secure  to  the  section  through  which 
the  river  passes  an  immediate  result  that  will  probably  give  the  desired  relief  to  the 
business  of  the  section  now  heavily  taxed  by  the  high  and  discriminating  rates  of  com- 
bined railroad  monopolies.  This  plan  contemplates  the  opening  of  the  river  for  3 
feet  draught  to  the  head  of  open  river,  at  the  foot  of  Tallassee  Keefs,  2  miles  below 
the  Falls  of  Tallassee. 

The  next  plan  offered  is  to  secure  a  grade  of  improvement  up  to  the  full  capacity  of 
the  river,  which,  at  a  discharge  of  1,4*^  feet  per  second,  as  found  at  Fort  Decatur,  will 
give  a  maximum  channel  at  the  lower-water  stage  of  80  feet  width  and  depth  of  4 
leet,  with  a  velocity  of  3  miles  per  hour.  This  velocity  is  almost  double  that  found 
in  portions  of  the  river  where  the  width  was  about  200'feet  and  the  depth  from  4  to  5 
feet.  This  plan  also  contemplates  an  open  river  navigation  to  the  foot  of  Tallassee 
Reefs,  and  tne  extension,  by  locks  and  dams,  over  the  reefs  to  the  foot  of  the  Falls  of 
Tallassee.  The  large  item  of  increased  cos(.  of  this  second  plan  is  in  the  extension  of 
the  navigation  over  the  reefs  by  slack- water  navigation ;  otherwise  the  increase  is  due 
to  enlarged  channel-wav  through  the  soft  rock  cuts,  and  the  re-enforcement  of  the  work 
of  the  first  plan,  which  is  also  a  legitimate  item  to  be  added  to  the  cost  of  the  first  grade 
of  improvements  for  its  permanent  establishment. 

ESTIMATE   OF  COST. 

First  Plan,— To  give  3  feet  depth,  with  60  feet  width,  in  soft  rock  cuts,  and  200  feet 
in  open  river,  the  following  estimate  is  presented : 

Cost  of  snag-boat,  tackle,  and  outfit $2, 500  00 

Pay-roll,  subsistence,  superintendence,  and   contingencies,  at  |1,100   per 

month,  six  months'  service 6, 600  00 

Summary  of  detailed  estimate  for  wing-dams,  dikes,  bank  protection,  gravel 

and  soft  rock  excavation 31,025  00 

Total  cost,  first  plan  of  improvement 40,125  00 
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Stcomd  Pimm. — ^To  extend  navigation  to  foot  of  Tallaasee  Falls  by  lock  aud  dam,  with 
channel  in  open  river  of  200  feet  width  and  depth  of  4  feet,  with  a  width  in  soft  rock 
cote  of  60  feet,  locks  210  feet  in  length,  and  40  feet  width  in  chambers,  aud  4  feet  water 
on  miter  sill ;  lock  lifts  8  to  10  feet. 

Cost  of  the  first  plan  for  open  navigation $40, 125  00 

To  which  add  the  estimated  cost  of  the  re-enforcement  of  the  same  and  the 

additional  excavation  of  soft  rock >. 25, 000  00 

Foot  locks  of  stone  masonry,  at  $3:>,000  each 140,  (X)0  00 

Three  stone  and  crib  dams 40,000  00 

Ooard-walls  of  canal,  stone  aud  masonry 30,000  00 

Total  cost,  second  plan  of  improvement 275, 1:^5  00 

The  above  approximate  estimates  are  presented  as  ample  for  the  execution  of  the 
work,  should  it  be  prosecuted  without  uuuecessarv'  delay;  as  all  such  works  are  sub- 
jeet  to  deterioration  and  waste  when  left  for  a  season  in  an  incomplete  state,  and  can 
only  be  resumed  again  at  a  cost  for  repair  of  waste. 

It  is  recommended  that,  in  obtuining  an  appropriation  for  the  work,  an  amount  be 
a^ed  for  sufficient  to  finish  to  completion  such  portions  in  the  plan  of  imjirovement 
that  will  afford  immediate  relief  to  the  obstructed  river,  and  open,  to  a  moderat'C  ex- 
tent, navigation  of  the  entire  lower  river  by  one  seasou's  work.  This  could  be  accom- 
plisbed  by  an  appropriation  of  f25,0(X),  covering  the  estimated  cost  of  snag-boat  outfit 
and  pay-roll  for  six  months'  service,  with  an  amount  sufhcient  to  cut  out  the  soft  rock 
ree&  and  the  improvement  of  some  of  the  most  needful  of  the  shoals  aud  bars. 

MAPS  AND   PROFILE. 

Accompanying  this  report  please  find  one  general  index  map,  scale  2  inches  to  1  mile, 
•bowing  connection  of  Tallapoosa  River  improvement  with  the  Alabama  and  Coosa 
rivers,  and  adjacent  centers  of  commerce;  also,  three  sheets  of  detail  surveys  of  ob- 
etmction,  scales  100  and  300  feet  to  inch ;  with  profile  of  Tallassee  Reef. 

DISTANCES. 

The  following  map  distancen  show  the  connections  of  Tallassee  with  adjacent  com- 
mercial centers  of  trade : 

HUes. 

Tallassee  to  mouth  of  Tallapoosa  River 50 

Tallassee  to  Wet umpka,  via  Tallapoosa  and  Coosa  rivers 61 

Tallassee  to  Montgomery',  via  Tallapoosa  and  Alabama  rivers 68 

Tallassee  to  Selma,  via  Tallapoosa  and  Alabama  rivers 150 

Tallaasee  to  Cahata  coal  fields,  via  Alabama  and  Cahata  rivers 266 

Tallassee  to  Mobile,  via  Tallapoosa  and  Alabama  rivers 406 

COMMERCIAL  STATISTICS. 

The  section  of  country  tributary  to  Tallassee,  the  head  of  navigation  of  the  Talla- 
pocwm,  and  country  adjacent  to  the  line  of  river,  is  situated  in  the  collection  district 
of  Mobile,  Alabama. 

The  lands  lying  contiguous  to  the  river,  from  the  mouth  to  Tallassee,  present  a  con- 
tinnoas  succession  of  rich  bottom  lands,  now  largely  cultivated  in  cotton  and  com, 
prfi«Dting  as  fine  a  body  of  cotton  lands  as  can  be  found  in  any  portion  of  the  cotton 
wit  of  Alabama.  The  uplands,  adjacent  to  the  river,  also  present  good  arable  lands, 
largely  cultivated  in  cotton,  com,  and  the  small  grains,  presenting  also  good  stock 
Tange  in  the  more  hilly  portions  that  are  covered  with  forests  of  as  good  pme  timber 
ssany  in  the  State,  the  more  northern  portions  of  which,  in  the  vicinity  of  Tallassee, 
n^  yet  in  a  virgin  state,  for  lack  of  cheap  transportation  to  market. 

At  the  head  of  open  river  navigation,  where  the  river  is  permanently  obstructed 
by  the  rocks  of  the  metamorphic  mrmation,  presenting  the  immense  water-power  re- 
sources heretofore  referred  to,  we  have  also  an  unlimited  supply  of  building  stone  im- 
mediately available  upon  the  opening  of  cheap  transport  by  water.  This  building 
•tone  has  already  been  extensively  used  in  the  buildin||;s  at  Tallassee.  The  large  cotton- 
null  there  is  built  of  it,  presenting  a  substantial  piece  of  work,  the  stone,  in  some 
cases,  being  almost  a  pure  granite,,  of  a  strong  and  durable  character.  The  facilities 
«iCTed  in  cheap  transportation  of  tUJs  material  will  introduce  its  use  for  building  pur- 

Ci  at  all  points  where  snob  material  is  required  along  the  river  lines,  and  doubt- 
develop  a  large  business. 
The  following  tabular  statement  of  commercial  products,  actual  and  estimated,  of 
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the  section  tribatai^  to  the  proposed  river  improvement  is  presented,  gathered  from 
the  best  sources  of  information  at  command : 

9,000  bales  of  cotton  from  Tallassee  and  river  below,  at  $50  per  bale $450, 000 

Manufactured  cotton  in  cloth,  yams,  rope,  &.C.,  from  Tallassee  factory,  pro- 
ceeds of  6,000  bales  of  cotton 535,000 

Estimated  value  of  timber,  lumber,  building-stone,  com,  fruit,  vegetables, 

and  other  farm  products 25, 000 

Return  freights  in  coaL  iron,  merchandise,  &c 500  000 

4,000  bales  cotton  for  Tallassee  factory 200,000 

Total  commercial  value 1, 710, 000 

The  requirements  of  the  present  and  immediate  prospective  necessities  of  the  com- 
merce on  the  Tallapoosa  River  will  be  fully  met  by  the  proposed  plan  of  improvement 
submitted ;  that  is,  the  cleaning  of  the  river  channel  of  obstrnotions  to  secure  a  depth 
of  3  feet  at  low-water  past  the  bars  and  through  the  reefs  to  the  head  of  open  river 
at  the  foot  of  Tallassee  Reef  2  miles  below  the  town  of  Tallassee.  The  further  im- 
provement to  ^ive  a  depth  of  4  feet  will  be  brought  about  by  the  same  works  in  coarse 
of  time,  and  with  a  small  additional  amount  of  cost,  when  the  needs  of  commerce  re- 
quire it.  The  proposed  scale  of  improvement  will  also  fully  satisfy  the  expectations 
of  the  citizens  in  the  relief  it  will  afford.  To  conclude,  I  beg  leave  to  state  that  I 
found  much  interest  manifested  by  the  citizens  in  the  success  of  the  work,  and  wa« 
eiven  all  the  aid  and  co-operation  necessary  when  solicited.  To  Messrs.  Sistrunk  and 
Jordan,  of  Tallassee,  and  the  officers  of  the  Tallassee  Manufacturing  Company,  I  ac- 
knowledge myself  indebted  for  aid  in  making  up  the  statement  of  commercial  statis- 
tics. 

Respectfully  submitted. 

Gavin  B.  Yuille, 

Assistant  Engineer, 
Maj.  A.  N.  Damrell, 

Captain,  Corps  of  EngineerSy  U.  S.  A, 


K  23. 

EXAMINATION  AND  SURVEY  OF  CAHABA  RIVER,  ALABAMA,  FROM  CEN- 

treville  to  northern  boundary  of  bibb  county. 

Office  of  United  States  Engineers, 

MobiUj  Ala.j  February  1, 1881. 

Sir:  I  have  the  honor  of  submittiDg  the  following  report  of  the  results 
of  an  examination  and  partial  survey  of  the  Cahaba  Eiver  provided  for 
by  section  2  of  the  river  and  harbor  act  approved  June  14, 1880,  and 
assigned  to  my  charge  by  letter  of  June  17,  1880. 

A  survey  was  made  in  September,  1874,  of  that  portion  of  the  river 
between  Centreville  and  its  mouth,  a  distance  of  88  miles,  the  report  of 
which  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1875. 

The  present  survey  continued  the  previous  one  from  Centreville  to 
Shade's  Creek,  or  the  north  boundary  of  Bibb  County,  and  included  a 
line  of  levels  on  the  lower  portion,  to  supply  a  deficiency  in  the  survey 
of  1874,  and  an  examination  to  see  if  any  marked  changes  had  taken 
place  since  that  time. 

The  two  together  show  that  the  river  can  be  improved  by  the  removal 
of  snags  and  overhanging  trees,  construction  of  wing-dams,  and  cutting 
through  shoals,  so  as  to  give  a  channel  of  navigable  width  and  3  feet 
depth  at  low-water,  from  its  mouth  up  tO  Centreville,  S^  miles,  at  an 
estimated  cost  of  $195,000;  and  from  Centreville  up  to  the  northern 
boundary  of  Bibb  County,  23.667  miles,  by  locks  and  dams,  at  an  esti- 
mated cost  of  $382,000.    The  total  distance  would  be  111.667  miles,  and 
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the  total  estimated  cost  $577,000.    The  improvement  would  give  steam- 
boat navigation  below  Centreville  and  barge  above. 
?*  There  was  formerly  considerable  commerce  on  the  river,  but  the, ob- 
structions are  such  now  that  no  use  is  made  of  it. 

The  extent  of  trade  that  would  be  built  up  can  only  be  conjectured, 
bat  it  is  reasonable  to  supi>ose  that  it  would  be  considerable,  from  the 
fact  that  the  river  would  aflford  cheap  transportation  for  about  50,000 
boles  of  cotton,  valued  at  $2,500,000,  and  return  supplies  of  $2,000,000; 
would  give  the  shortest  water-route  from  the  Alabama  coal  fields  to  the 
Gulf,  and  would  sav^  to  every  consumer  of  coal  on  the  Gulf  coast  from 
11  to  $6  on  every  ton  of  coal  used  by  them,  and  probably  would  save 
|4  or  $5  a  ton  on  all  coal  that  is  at  present  used  by  the  United  States 
on  the  coast  or  in  the  Gulf,  or  might  be  required  in  time  of  war.  It 
would  also  aftbrd  an  outlet  for  iron,  building  stone  of  excellent  quality, 
and  limestone,  both  ordinary  and  hydraulic,  in  all  of  which  the  country 
bordering  the  Upper  Cahaba  is  extremely  rich. 

The  report  of  Mr.  C.  B.  Percy,  the  assistant,  who  was  intrusted  with 
tiie  survey,  is  transmitted  herewith,  and  to  it  I  would  respectfully  refer 
for  all  details. 

The  maps  and  tracings  will  be  forwarded  as  soon  as  completed. 

The  sum  of  $200,000  can  be  profitably  expended  during  next  fiscal  year. 

This  riTer  is  in  the  collection  district  of  Mobile,  Ala.,  and  Mobile  is  the  port  of  entry. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
Ca2)tainj  Engineei's, 
The  Chief  of  Engineers,  Z7.  S.  A, 


report  of  mr.  c.  b.  percy,  assistant  engineer. 

United  States  Engineer  Office, 

Mobile,  Alu.j  January  1,  1881. 

Major:  I  herewith  respectfully  suhinit  the  following  report,  together  with  accom- 
paoying  papers,  of  the  examination  and  survey  of  that  portion  of  the  Cahaba  River 
from  Centreville,  county  seat  of  Bibb,  to  Shade^s  Creek,  the  northern  boundary  of  said 
oonnty,  undertaken  according  to  your  letter  of  instructions  dated  August  1,  1880. 

The  papers  consist  of — 

1.  An  index  map,  scale  ^rriTny,  showing  the  course  of  the  river,  with  its  tributaries; 
aUo  the  position  and  extent  of  the  more  important  shoals  and  rai>ids. 

2.  Detail  sheet*  Nos.  1-11,  scale  Ti^,Tif,  being  maps  of  the  shoals,  rapids,  islands,  to- 
pography of  adjacent  country,  and  the  hydrography  of  the  river. 

3.  Profile  of  the  Cahaba  River  from  Centreville  to  Shade's  Creek. 

4.  Cross-sections  at  various  points. 

surveys. 

•  The  first  survey  of  the  Cahaba  River  with  a  view  to  improving  the  navigation  wa8 
iiia4le  September,  1874,  from  Centreville  to  its  junction  with  the  Alabama,  a  distance 
of  "S^  miles,  under  the  chai'ge  of  Mr.  M.  J.  Mack,  assistant  engineer.  His  report  is  to 
be  fonnd  in  the  published  reports  of  the  Chief  of  Engineers,  1875,  Part  II,  page  11. 
The  survey  ordered  August,  1880,  was  a  continuation  of  that  of  1874,  extending  to  the 
north  boundary  of  Bibb  County. 

Organizing  the  engineering  party  in  Mobile,  I  proceeded  to  Centreville,  and  com- 
menced the  survev  August  14,  taking  my  initial  point  40  feet  south  of  the  ferry,  2,567 
feet  south  of  the  6  point  of  survey  of  1874,  and  in  section  26.  township  23  north,  range 
9ea«t. 

•  «  «  «  u  «  « 

description  of  the  river. 

Tbe  distance  from  Shade^s  Creek  to  Centreville  by  map  measurement  is 23.667  miles; 
the  toul  fall  is  121.4  feet. 

Ceutreville,  a  town  of  300  inhabitants,  is  situated  at  what  is  considered  the  head 
of  nangation,  88  miles  from  the  junction  with  the  Alabama  River,  with  total  fall  of 
127.4  feet,  making  the  total  fall  from  Shade's  Creek  to  the  mouth  248.8  feet  in  a  dis- 
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tance  of  111.667  miles.  There  are  but  two  settlements  on  the  river,  Cahaba,  formerly 
the  capital  of  the  State  and  once  a  prosperous  town,  now  rapidly  disappearing,  and  has 
dwindled  to  an  insigniiicant  Tillage  of  loO  or  200  inhabitants,  and  Centreville,  the 
cotinty  seat  of  Bibb.  Above  Centreville  for  11  miles  the  country  is  pretty  well  settled 
and  fijenerally  cultivated  ;  beyond  that  point  to  the  Shelby  County  line  there  are  but 
few  farms  immediately  on  the  river  and  very  little  cultivated  land. 

The  river  below  Centreville  has  not  been  navigated  by  steamers  since  1849,  owing  to 
the  construction  of  two  railroad  bridges.  The  produce  is  now  either  carried  by  wagons 
to  the  railroads  or  by  barges  duriug  the  season  of  high-water  down. the  river.  The 
only  recorded  attempt  of  a  steamboat  to  go  above  Centreville  was  in  the  spring  of 
1880;  a  small  stem-wheel  boat  of  no  capacity,  and  with  but  fevz  horse-power,  endeav- 
ored to  surmount  the  Centreville  shoals,  but  resulted  in  total  failure. 

No  agricultural  or  eommerciai  statistics  of  Bibb  County  have  been  ke])t,  only  sur- 
plus crop  raised  for  market  being  cotton,  of  which  about  50,000  bales,  I  think,  would 
be  a  fair  estimate  for  Bibb,  Perry,  and  Dallas  Counties,  through  which  the  Cahaba 
flows;  this  crop  was  formerly  flat-boated  to  the  Gulf,  but  now  seeks  railroa<l  trans- 
portation, at  euormous  co«t  to  the  planters.  The  means  of  getting  produce  or  stock 
to  market  are  so  limited  that  the  people  of  Bibb  County  may  be  considered  as  practi- 
callv  cut  off",  and  the  consequence  is  but  little  surplus  besides  cotton  is  raised. 

The  country  above  Centreville  is  rugged,  but  with  fine  lands,  an  excellent  quality 
of  timber,  and  in  almost  its  primitive  state.  Should  the  river  be  improvetl,  a  large 
lumber  business  would  immediately  spring  up,  and  with  its  splendid  climate,  magnifi- 
cent water-power,  and  inexhaustible  iron  dei)08its  and  coal  measures,  I  know  of  no 
portion  of  Alabama  or  of  the  Southern  States  offering  superior  inducements  to  manu- 
factories of  all  kinds. 

The  river  between  Centreville  and  Sha<le'8  Creek  may  \)e  divided  into  four  sections. 

1.  From  the  foot  of  the  Little  Cahaba  Shoals  to  Centreville,  a  distance  of  10.22  miles, 
with  a  fall  of  22.7  feet.  Of  this  amount  it  slopes  9.2  feet  in  y.42  miles,  a  smooth,  quiet 
stretch,  with  no  obstructions  to  navigatiob  but  two  or  three  fish- trap  dams  and  some 
bowlders  here  and  there,  very  few  snags,  and  no  leaning  trees  of  any  consequence. 
From  the  head  of  Centreville  Shoals  to  Centreville  the  remaining  portion  of  this  sec- 
tion, a  distance  of  l.H  miles,  the  river  falls  13.5  feet,  or  at  the  rate  of  7.5  feet  per  mile, 
is  very  swift  and  dangerous,  full  of  large  rocks,  ledges  of  abrupt  fall,  islands  covered 
with  willows,  and  terminating  400  feet  above  Centreville,  with  a  fall  of  2^  feet. 

The  general  course  is  southwest,  then  f?outh.  flowing  through  a  narrow  strip  of  Silu- 
rian stratum,  which  lies  south  and  southeast  of  the  Cahaba  coal  measures.  In  this 
stratum  occur  the  princii)al  iron  ores,  marbles,  and  other  limestones,  many  of  which  are 
sufficiently  pure  for  lime  making,  some  almost  pure  carbonates ;  others  possess,  to  con- 
siderable degree,  characteristics  of  hydraulic  limestones.  At  two  or  three  localities 
on  the  river  building  stones  of  excellent  quality  may  be  obtained,  especially  at  Burk- 
halter  Creek,  station  334.  At  this  point,  both  above  and  below,  for  some  distance,  ex- 
tend immense  marble  bluffs,  and  on  the  creek  mentioned,  half  a  mile  from  the  river,  a 
quarry  has  been  opened  and  to  some  extent  operated,  the  stone  splitting  smooth  and 
even  into  flags,  of  any  thickness  desired.  The  stone  from  this  quarry  was  used  in  the 
public  buildings  at  Marion,  Perry  County. 

The  bed  of  the  river  is  rock,  covered,  here  and  there,  with  layers  of  gravel  and  sand. 
The  bank  on  the  west  side,  for  the  first  two  miles  above  Centreville,  is  liable  to  over- 
flows during  very  high  freshets,  but  above  this  point  biufts,  of  height  varying  from  50 
feet  to  150  feet,  rise  perpendicular  from  the  water^s  edge,  while  on  the  other  we  find 
the  cultivated  lands,  with  high  banks  varying  between  30  a|id  50  feet,  slope,  1  to  1, 
and  with  receding  hills  well  covered  with  timber. 

The  regime  of  the  river  is  permanent;  no  shifting  shoals  nor  washing  banks,  but 
few  islands,  and  those  of  small  extent.  Its  width  at  Centreville  ferry  is  183  feet ;  at 
Station  42-f  95,  194  feet ;  at  100-f  80,  268  feet ;  at  308-f  91,  is  reduced  to  167  feet.  Its 
narrowest  point  is  just  below  the  foot  of  Little  Cahaba  Shoals,  and  is  156  feet.  Ita 
average  may  be  taken  at  200  feet.  Its  general  course  ia  approximately  straight,  with 
no  sharp  bends.  , 

The  growth  of  timber  is  principally  oak,  hickory,  ash,  juniper,  and  chestnut. 

Second  divinan  extends  from  foot  of  Lily  Shoals  to  the  foot  of  tlie  Little  Cahaba  Shoal 
a  distance  of  4.91  miles,  with  a  total  fall  of  water  surface  of  53.8  feet,  or  an  average  o 
10.9  feet  per  mile,  mainly  confined  to  the  Big  Shoals,  Cafl'ee  Creek  Shoals,  and  Bail 
Reach  Rapids.  The  Silurian  formation  extends  as  f ar  aa  Pratt  Creek,  station  591, 
distance  of  11.2  miles.  Here  a  sharply-defined  fault  occurs,  and  the  limestone  ceases- 
Above  this  point  the  river  flows  through  the  coal  measures.  The  general  course  is  stil^ 
south  and  southwest,  and  its  character  considerably  changed.  The  bed  is  solid  roc 
covered  with  large  bowlders ;  the  shoals  longer  and  falls  more  frequent ;  the  deep  poo 
shorter;  the  stream  more  turbulent,  and  the  banks  very  high  and  steep  on  both  side 
the  adjacent  lands  not  cultivated,  the  topographical  features  becoming  very  rugge 
the  vast  timber  forests  untouched,  and  now  largely  intermingled  with  groves  of  pine 
immense  size  and  superior  quality.    At  station  547  the  Cahaba  receives  from  the  east  i 
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principal  tributary,  the  Little  Cahaba,  a  shallow,  rapid  stream  of  about  100  feet  in 
width,  and  on  it  are  located  the  principal  deposits  of  the  brown  hematite  that  ire  to 
be  found  in  such  immense  quantities  in  the  hills  and  valleys  of  the  Cahaba,  and  esti- 
mated at  200,000,000,000  of  tons,  with  fuel  and  flux  lying  parallel,  and  separated  by 
only  a  few  miles  throughout  its  length.     The  width  of  the  river  still  averages  about 
200  f(fet,  reaching  a  maximum  on  the  Big  Shoals  of  550  feet,  the  depth  here  varying 
from  3  inches  to  six  inches,  and  current  very  rapid,  with  a  fall  28.3  feet  in  a  distance 
of  1.55  miles,  resuming  the  normal  width  of  200  feet  above  Catfee  Creek  uutil  we  reach 
the  l*ine  Island  and  Baily  Reach  Rapids,  where  it  falls  14.5  feet  in  2,300  feet,  and  there 
we  tind  a  width  of  505  feet.     From  here  to  the  Lily  Shoals  the  current  is  rapid,  but  with 
good  depth  of  water;    the  banks  are  exceedingly  high  and  covered  with  fine  pine 
growth  ;  the  bed  of  the  stream  is  divided  into  narrow,  deep  chaunels  by  ridges  of  saud- 
stone  parallel  to  the  current,  the  ridges  at  a  low  stage  being  covered  whh  about  3  inches 
of  water  and  a  growth  of  grass  and  water  lilies.    Above  the  Big  Shoals  three  large 
CTv«*ks  flow  in  from  the  west,  viz,  Caft'ee  Creek,  Little  Ugly,  and  Big  Ugly.     Upon 
Little  L'^gly  the  traditions  of  the  people  locate  a  silver  mine,  and  in  a  cave,  near  where 
the  line  crosses  the  creek,  have  been  found  implements  for  reducing,  and  said  to  have 
been  of  Mexican  origin. 

3.  From  the  foot  of  Long  Island  Shoals  to  the  foot  of  the  Lily  Shoals,  a  distance  of 
4.4  miles  and  a  fall  of  20.3  feet,  the  general  features  remain  the  same,  the  country  very 
thinly  setth-d  and  very  little  cultivation  on  the  river.  The  same  geological  formation 
as  in  Division  2,  but  with  more  frequent  outcroppiugs  of  coal  on  the  river. 

4,  and  last.  From  the  northern  terminus  of  the  survey  to  the  foot  of  Long  Island 
ShoalSf  a  distance  of  3.37  miles  and  fall  of  24.45  feet.  The  length  of  the  shoals  and 
pools,  with  the  slojie  of  surface  per  mile,  and  total  fall  of  each,  is  shown  in  the  follow- 
ing table : 

Table  of  Shoals  and  Pools  of  the  Cahaba  River, 


Names. 


DiBtance 
iu  feet. 


Distance 
in  miles. 


Shide  8  Creek  Pool 

Cafi«^  Fishtrap  Shoals 

Lock  Pool 

H*lf  Mile  Rapids 

Cane  Creek  Pool     

L(m<;  Ulatid  Rapids 

Ke«eh  Shoals 

Beach  Pool    

DaJv  Creek  Shoals 

Ddy  Cre«*k  Pool 

Uly  Shoals 

Hill «  Camp  Branch  Pool    . 
Hill  8  Camp  Branch  Shoals 

Tgly  Creek  VooX 

Buiev  Reach  Rapids 

Caffee  Creek  Pool 

Cafiee  Creek  Shoals 

WjTuan  Pool 

K|;  Sboals 

Littlt-  Cahaba  Shoals 

ftulU Creek  Pool 

CeBtreville  Shoals 

K«»B*>dy  Fish  Trap  Falls . . 
DkTitlaon  Fish  Trap  Falls  . 


1,858 

.18 

4,  100 

.78 

6.800 

1.29 

2,0.50 

.39 

9.50 

.18 

1,  820 

.35 

4,480 

.85 

1,400 

.27 

1,700 

.32 

6,755 

1.28 

3,803 

.72 

2,942 

.56 

1,300 

.25 

1,650 

.314 

2,300 

.43 

2,800 

.53 

425 

.08 

2,475 

.47 

5,050 

.96 

6.350 

'      1.20 

44,350 

8.40 

5,000 

.94 

3,550 

.67 

1,090 

.21 

.267 
3.142 

.4.50 
8, 3.57 

.167 

12. 165 

5.019 

.565 
4.208 
1.598 
8.944 

.142 
5.123 

.910 
14.  519 

.735 
4.843 

.967 
22.265 
4.799 
9.205 
8.414 
2.474 
2.645 


Rate 
per  mile. 


.76 

4.065 

•    .87 

21.49 
.93 

35.00 
5.90 
2.09 

10.15 
1.25 

12.45 
.25 

20.47 
.30 

33.76 
1.39 

54.29 
2.06 

23.19 
4.00 
1.07 
9.00 
3.72 

12.72 


DISCUARQE  OF  CAHABA  RIVER. 

The  rainfall  being  so  great  during  the  whole  time  of  the  survey,  the  river  was 
wnsiderably  above  the  low- water  mark,  and  at  only  two  places,  Centreville  Ferry  and 
Cane  Creek,  could  the  discharge  be  determined  with  any  decree  of  accuracy.  Fortu- 
iMitely  these  points  were  well  situated,  one  being  at  the  initial  point  of  the  survey, 
tile  other  near  the  upper  terminus  at  Station  1091-f-98,  above  all  tributaries  of  any  con- 
sderable  size  or  discharge. 

At  Ceutreville  Ferry,  water  at  lowest  stage;  width  183  feet,  the  mean  velocity 
dwtrmined  from  the  greatest  surface  velocity  by  formula  (1)  page  674  Rankin©  Civil 
Kujaneering,  159  feet  per  second. 

Tbfe  discharge  (mean  of  five  trials),  714.  476  cubic  feet  or  4,455.14  gallons  per  second. 
2-  Station  1091+98,  30  feet  above  the  mouth  of  Cane  Creek  and  20.8  miles  from  Centre- 
ville Ferry,  width  of  river  287,  water  about  6  inches  above  lowest  watermark.  Discharge 
Imean  of  three  trials),  341.7  cubic  feet  or  2,131.67  gallons  per  second: 
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The  cost  of  miniug  will  vary  at  the  different  veiDS  according  to  the  thickness^  amonnt 
of  shale,  nature  of  roof,  location  of  beds,  Ac,  but  $1.50  per  ton  (Professor  Smith, 
State  geologist)  will  cover  all  expenses,  including  interest,  wear  and  t«ar  of  improve- 
ments, &c.  This  is  a^bout  the  cost  per  ton  at  the  Pratt  Mines.  The  cost  in  barge  will 
vary  from  $1.50  to  ^2,  and  with  the  river  made  navigable,  transportation  to  the 
gulf  will  not  exceed  75  cents,  thus  enabling  the  coal  to  be  put  upon  the  Mobile  market 
at  a  cost  not  exceeding  $3. 

The  incalculable  benefit  of  improvement  of  the  Alabama  system  of  rivers,  and  espe- 
cially those  flowing  through  the  coal  fields,  is  clearly  shown  by  the  coal  famine  and 
the  exorbitant  prices  (as  high  as  $13  per  ton)  that  have  prevailed  here  and  else- 
where throughout  this  State  and  the  extreme  South  during  the  present  seasou»1680 
and  18bl. 

impro\t:ment  of  the  upper  cahaba  river. 

From  the  gaugings  and  the  table  of  slopes  of  the  water  surface,  and  topography  of 
the  banks  of  the  C.ihaba  River,  it  is  clearly  evident  that  the  only  method  of  improve- 
ment is  by  8la<;kwater  navigation. 

This  will  require  locks  and  dams  to  be  placed  in  the  river  at  different  points,  back- 
ing the  water  to  the  next  dam  or  to  de^p-water,  thus  dividing  tue  total  distance  into- 
several  pools  of  slackwater.  The  bed  of  the  river  for  the  first  11  miles  is  of  excellent 
quality  of  limestone,  and  in  the  remaining  portion,  wherever  locks  are  located,  it  is  a 
nnn,  hard,  and  compact  sandstone.  The  bank  on  the  lower  portion  on  one  side  is 
bluffs  and  on  the  other  steep,. with  no  danger  of  washing  or  caving.  On  the  upper 
portion  they  become  high  and  very  steep  on  both  sides,  covered  with  fine  yellow  pine 
and  other  valuable  timbers.     The  width  is  generally  uniform. 

We  tberclore  see  that  our  dams  can  be  secuiely  fastened  to  the  bed  and  firmly  rooted 
in  tI:o  banks,  thus  assuring  the  permanency  of  any  improvement. 

Tin  re  is  close  at  hand  an  abundance  of  good  stone  of  which  to  constnict  the  locks 
and  abutments,  also  for  the  cribs  of  dams  and  ripraps  throughout  the  whole  distance 
surveyed. 

The  shoals  and  rapids  averaging  from  300  feet  to  550  feet  in  width,  we  can  locate 
the  locks  and  dams  m  such  position,  generally,  that  the  sectional  area  of  water  pass- 
ing over  tlifir  crest  will  equal  the  average  area  in  the  narrower  portions,  and  the 
locks  are  designed  to  be  of  such  he'ght  that  when  they  become  submerged  the  water 
will  flow  over  the  crest  of  the  dam  without  causing  much  more  than  a  ripple. 

The  locks  are  to  be  composed  throughout  of  the  best  first-class  masonry ;  the  abut- 
ments sustaining  the  thrust  of  the  gates  to  be  of  good  rubble  masonry,  and  all  to  be 
laid  in  the  best  hydraulic  cement.  Tbe  gates  to  be  of  timber  and  worked  by  macliin- 
ery.^  The  wing-walls  and  tie-walls  to  be  made  of  cut  masonry  facing  and  rubble  back- 
ing. The  dams  to  be  of  composite  of  wood  and  stone,  with  uniform  width  of  10  feet  on 
top  and  slope  of  1  to  5  toward  the  back.  The  channel  excavation  to  be  60  feet  broad 
with  clear  depth  of  3  feet,  and  when  the  excavation  is  just  below  lock,  forming  ap- 
proach to  same,  the  width  is  to  l)e  reduced  to  30  feet. 

The  dimensions  of  the  locks  arc  designed  to  be  the  same  as  those  on  the  Warrior,  so 
that  the  barges  and  tugs  may  be  used  on  either,  viz,  90  feet  in  length  between  the 
miter  sills  and  22  feet  clear  at  the  bottom,  with  a  depth  of  prism  of  draught  of  3  feet. 
In  the  lower  portion  of  the  river  the  locks  are  designed  to  have  such  lift  that  the 
whole  breadth  of  the  river  will  have  a  clear  depth  of  3  feet.  On  the  upper  portion 
where  the  locks  are  closj  together  and  the  reaches  shorter,  the  locks  are  to  be  uniform 
in  lift  and  the  channel  is  to  be  excavated  where  necessary. 

LOCK  AND  DAM  NO.  1. 

The  first  lock  is  located  at  Station  7,  a  distance  of  0.14  mile  from  the  initial  point  of 
the  survey,  upon  the  Davidson  liih-trap  dam,  or  the  first  obstruction  to  navigation 
above  the  town  of  Centreville  (see  sheet  No.  1).  The  island'can  be  utilized  in  con- 
structing dam  and  the  lock  located  in  the  chute  on  west  side  of  the  river.  The  great 
width  of  rivrr  at  this  point  gives  a  good  discharge  over  crest  of  dam,  and  the  lock  will 
have  to  be  calculate  1  as  submerged,  as  the  oscillation  of  the  river  at  this  point  exceeds 
37  feet.  The  following  is  the  estimated  cost.  Height  of  wall  26  feet;  lift  of  lock  13 
feet;  length  of  dam  2A'Z  feet;  height  of  dam  13  feet. 

Rock  excavation  for  foundation  of  lock,  162  cubic  yards,  at  $2 $324  00 

Earth  backing  for  lock,  1,0C0  cubic  yards,  at  50  cents 500  00 

Hammered  masonry  in  lock,  1,5H0  cubic  yards,  at  $16 25, 2^  00 

Rubble  masonry  in  lock,  277  cubic  yards,  at  $^ ^ 2,216  00 

Two  pair  timber  gates  and  machinery  at  $1,300 2,600  00 

Timber  framing  in  place,  0,910  linear  feet,  at  20  cents 1, 982  00 

Crib  sheeting  in  plnce,  25,000feet  H.  M.,  at  $40 l,OiK)  00 

Crib  stoae  in  place,  1,104  cubic  yards,  at  $3 3,312  00 

Riprap  stone  in  place,  542  cubic  yards,  at  $2 1, 082  00 

38,296  00 
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LOCK  AND  DAM  NO.  2. 

The  location  of  this  lock  ia  at  the  head  of  Centreville  Shoals,  Station  88-|-50;  level 
reach  of  1.54  miles  (sheet  No.  2).  Foundation  of  lock  and  dam  is  on  rock  bed  with 
lock  on  eaat  bank  1.68  miles  from  Centreville  Ferry.  This  lock  reaches  the  long,  smooth, 
deep  stret^-'bof  water  of  7.07  miles.  The  following  is  the  estimated  cost.  Height  of 
wall  16  feet ;  lift  of  lock  7  feet ;  length  of  dam  345  feet,  and  height  of  dam  9  feet. 

Rock  excavation  for  lock,  100  cubic  yards,  at  |2 : |!>00  00 

Earth  backing  for  lock,  1,(XX)  cubic  yards,  at  50  cents 500  00 

H&mmered  masonry  for  lock,  1,008  cubic  yards,  at  $16 16, 12S  00 

Bubble  masonry  for  lock,  191  cubic  yards,  at  §8 1, 528  00 

Tif  o  pair  ^ates'and  fixtures  at  $"?00 1, 600  00 

Crib  framing  i  n  place,  9,020  linear  feet,  at  20  ceuts 1, 804  00 

Crib  sheeting  in  place,  27,000  feet  B.  M.,  at  ^0 1,080  00 

Crib  stone  in  place,  1,01:5  cubic  yards,  at  ^{ 3,039  00 

Riprap  st*>ne  iii  place,  410  cubic  yards,  at  ^2 8k!0  00 

26, 699  00 

LOCK  AND  DAM  XO.  3. 

This  should  be  located  at  or  near  Station  462,  giving  a  level  reach  of  7.07  miles 
ab«tve  lock  No.  2,  and  is  8|  miles  above  Centreville  Ferry  and  3,000  feet  above  Pratt 
Ferrj-.  Foundation  of  rock  ;  heightof  wall  20  feet;  lift  11  feet;  length  of  dam  190  feet, 
wiih  a  height  of  12  feet. 

Estimated  cost. 

Rock  excavation  for  foinulation  of  loctk,  100  cubic  yards,  at  $2 $200  00 

Earth  backing  tor  lock,  1,000  cubic  y  ards,  at  50  cents 500  00 

Hammered  masonry  in  lock,  1,418  cubic  yards,  at  116 22,  (kiS  00 

Rabble  masonry  in  lock,  213  cubic  yards,  at  §8 1,704  00 

Two  pair  gates  and  fixtures  at  ^y.'O 1, 900  00 

Crib  framing  in  place,  6,500  linear  feet,  at  '20  cent* 1, 300  00 

Crib  sheeting  in  place,  15,300  feet  B.  M.,  at  $40 612  00 

Crib  iit^ue  in  place,  697  cubic  yards,  at  .$3 2, 091  00 

Riprap  stone  in  place,  352  cubic  yards,  at  :^2 704  00 

31,699  00 

LOCK  AND  DAM  NO.  4. 

This  is  located  at  Station  605-f-25,  near  the  foot  of  the  »<Bin:  Shoals,'^  at  the  h.'ad  of 
a  level  reach  of  2.71  miles,  an<l  11.46  miles  from  Centreville  terry.  Its  foundation  is 
sandstone.  Height  of  wall  18  feet;  lift  7  feet;  length  of  dam  210  feet,  and  height  9 
feet.    (See  sheet  7.) 

Estimated  cost. 

Earth  backing  for  lock,  1,000  cubic  yards,  at  50  cent |500  00 

Hantmered  masonry'  in  lock,  814  cubic  yards,  at  $16 13, 184  00 

Babble  masonrv  in  lock,  197  cubic  yards,  at  $8 1, 576  00 

Two  pair  gates  and  fixtures  at  8900 ^ 1,800  00 

Crib  liraming  in  place,  5,3:^5  linear  feet,  at  20  cents 1, 067  00 

Crib  sheeting  in  place,  16,400  feet  B.  M.,  at  HO 656  00 

Crib  stone,  in  place,  548  cubic  yards,  at  $3 1,644  00 

Riprap  stone  in  place,  250  cubic  yards,  at  $2 500  00 

20,927  00 

LOCK  AND  DAM   NO  5. 

This  is  located  at  or  near  Station  638  (see  sheet  7),  level  reach  of  0.63  mile  and  12.0^ 
miles  from  Centreville ;  about  middle  of  Big  Shoals.  Foundation,  sandstone ;  height  o* 
lock  wall  16  feet;  lift  13  feet;  length  of  dam  300^  feet,  and  10  feet  high. 

Estimated  cost. 

Bock  excavation,  6<54  cubic  yards,  at^l $t»r)4  00 

Earth  backing  for  lock,  1,000  cubic  yards,  at  50  cents 500  00' 

Hammered  masonry  in  lock,  908  cubic  yards,  at  $il6 14, 5i8  00 

Bubble  masonry  in  lock,  142  c«bic  yards,  at  $8 1, 136  00 

Two  pair  gates* and  fixtures  at  ^850 1,700  00 

Ciib  framing  in  place,  9,275  li near  feet,  at  20  cents 1, 8r>5  00 

Crib  sheeting  in  place,  25,200  iVct  B.  M.,  at  ^^40 ^ 1,008  00 

Crib  stone  in  place,  890  cubic  yards,  at  .^2 - 1, 780  00 

Biprap  stone  in  x>lace,  356  cubic  yards,  at  $1 ■. 356  00 

:^3,  5:^7  00 
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LOCK  AND  DAM  NO.   6. 

Located  at  Station  682,  Cafl'ee  Creek  Shoals  (see  sheet  7),  at  the  head  of  an  0.83 
mile  level  reach,  and  just  above  where  the  coal  vein  crosses  tlie  bed  of  river  and  forms 
a  portion  of  bed  on  eastern  side.  A  channel  is  cut  to  the  lock  entrance,  and  the  water 
is  lowered  in  lower  reach  by  about  1  foot,  thus  exposing,  at  extreme  low-water,  the 
coal  seam.    The  foundation  of  lock  and  dam  is  sandstone;  height  of  wall  15  feet;  lift 

10  feet;  length  of  dam  400  feet,  and  height  6  feet.     This  lock  is  12.92  miles  above  Cen- 
treville  Ferry. 

Estimated  cost. 

Rock  excavation,  582  cubic  yards,  at  81 $582, 00 

Earth  backing  for  lock,  1,000  cubic  yards,  at  50  cents 500  00 

Hammered  masonry  in  lock,  796  cubic  yards,  at  S16 12, 608  00 

Rubble  masonry  in  lock,  1 15  cubic  yards,  at  $8 £>20  00 

Two  pair  gates  and  fixtures  at  8750 1, 500  00 

Crib  frauiiug  in  place,  6,340  linear  feet,  at  20  cents 1, 268  00 

Crib  sheeting  in  place,  24,000  feet  H.  M.,  at  §;40 960  00 

Crib  stone  in  place,  618  cubic  yards,  at  $2 .' 1,236  00 

Riprap  stone  in  place,  120  cubic  yards,  at  |1 120  00 

19,694  00 

LOCK   AND  DAM  NO.   7. 

Located  at  Station  7.23,  Daily  Reach  Rapi<ls  (sheet  No.  7).  with  a  level  below  of 
0.78  mile.  This  lock  briugs  the  Gholseu  seams  on  Pine  Island  Branch  and  big  seams 
upon  Little  Ugly  Creek  within  reach.  The  foundation  here  is  sandstone,  with  high 
bluffs  on  east  bank  and  gravel  bar  on  west,  furnishing  excellent  material  for  crib  fill- 
ings.   The  height  of  wall  19  feet,  and  lift  13  feet ;  length  of  dam  354  feet,  and  height 

11  feet. 

Rock  excavation,  approach  to  lock,  248  cubic  yards,  at  §1  ..., f:248  00 

Robk  excavation,  foundation  to  lock,  442  cubic  yards,  at  $1 442  00 

Earth  backing  to  lock,  1,000  cubic  yards,  at  50  cents 500  00 

Hammered  masonry,  1,269  cubic  yards,  at  $16 20, 304  00 

Rubble  masonry,  141  cubic  yards,  at  §8 1, 128  (K) 

Two  pair  gates'^and  fixtures,  at  $900 1,800  00 

Crib  framing  in  place,  11,540  linear  feet,  at  20  cents 2, 308  00 

Crib  sheeting  in  place,  32,000  feet  B.  M.,  at  $40 1,280  00 

Crib  stone  in  place,  1,152  cubic  yards,  at  $2 2,304  00 

Riprap  in  place,  528  cubic  yards,  at  75  cents 396  00 

30,710  00 

LOCK  AND  DAM  NO.   8. 

Located  at  Station  851  on  Adams'  fish-trap  dam  (sheet  No.  8).  Bed  of  river  sand- 
stone, banks  high  and  steep  on  both  sides,  level  below  2.42  miles;  height  of  walls  12 
feet,  with  lift  7  feet;  length  of  dam  310  feet,  and  height  5  feet. 

Rock  excavation  for  lock,  163  cubic  yards,  at  $1 $163  00 

Earth  backings  for  lock.  1,000  cubic  yards,  at  50  cents 500  00 

Hammered  masonry,  613  cubic  yards,*  at  f  16 9,808  00 

Rubble  masonry,  139  cubic  yards,  at  $8 1, 112  00 

Two  pair  ^ates  and  fixtures*  at  $600 1,200  00 

Crib  framing  in  place,  3,760  linear  feet,  at  20  cents 752  00 

Crib  sheeting  in  place,  16,680  feet  B.  M.,  at  S40 667  00 

Crib  stone  in  place,  384  cubic  yards,  at  $3 1, 152  00 

Riprap,  104  cubio  yards,  at  75  cents t 78  00 

15,432  00 

LOCK  AND  DAM   NO.   9. 

Located  at  Station  893,  foot  of  Lily  Shoals  (sheet  No.  9),  and  at  the  upper  end  of  a 
level  of  0.80  mile  iu  length.  Lock  No.  9  will  carry  the  levels  to  coal  veins  on  Lily 
Shoals,  Bear  Creek,  Lick  Branch,  and  the  coke  seams  upon  Daly  Creek,  thus  reaching 
the  principal  seams  of  the  "Lower  Cahaba  Group."  Height  of  wall  18  feet,  lift  or 
lock  10  feet;  length  of  dam  305  feet,  and  height  10  feet. 

Estimated  cost. 

Rock  excavation  for  lock,  100  cubic  yards,  atfl $100  00 

Earth  backing  for  locks,  1,0(K)  cubic  yards,  at  50  cents 500  00 

Hammond  nuisonry,  1 ,096  cubic  yards,  at  $16 17, 5Ii6  00 
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Rnbble  masonry',  192  cubic  yards,  at  |8 $1,536  00 

Two  pair  gates  and  tixtures,  at  $900 1,800  00 

Crib  framing  in  place,  8,980  linear  feet,  at  20  cents 1, 796  00 

Crib  sheeting  in  place,  25,650  feet  B.  M.,  at  $40 1,026  00 

Crib  stone  in  place,  1,000  cubic  yards,  at  ^^ 3,000  00 

Kiprap  in  place,  400  cubic  yards,  at  $2 800  00 

28,094  00 

LOCK  AND   DAM   NO.    10. 

Located  at  Station  1003,  on  Daly  Creek  Shoals  (sheet  No.  9),  at  the  head  of  a  level 
2,06  miles  in  length.  Height  of  wall  18  feet,  lift  10  feet;  length  of  dam  320  feet,  and 
height  10  feet. 

Estimated  cost. 

Rock  excavation  for  lock,  244  cubic  yards,  at  $1 $244  00 

Earth  backing  for  I6ck,  1,000  cubic  yards,  at  50  cents 500  00 

Hammered  masonry  for  lock,  1,096  cubic  yards,  at  $16 17, 536  00 

Rabble  masonry,  192  cubic  yards,  at  $8 l,5o6  00 

Two  pair  gates  and  fixtures  at  $900 1,H00  00 

Crib  framing  in  place,  9,470  linear  feet,  at  20  cents 1,894  00 

Crib  sheetuig  in  place,  26,a')0  feet  B.  M.,  at  ;i;40 : 1,174  80 

Crib  stone  in  place,  1,008  cubic  pards,  at  $,i • 3,024  00 

Riprap  in  place,  412  cubic  yanls,  at  75  cents 309  00 

28,017  00 

LOCK   AND   DAM   NO.    11. 

Located  at  Station  1074,  foot  of  "Long  Island  Rapids"  (sheet  No.  10),  and  at  the 
head  of  level  l.'M  mile«  in  length.  Lock  No.  11,  with  the  channel  excavation  at  the 
head  of  these  rapids,  will  carry  slackwater  navigation  to  the  mouth  of  Cane  Creek, 
as  far  as  it  would  be  necessary,  unleas  the  improvement  is  designed  to  be  extended 
beyond  the  barren  measures  to  the  Helena  mines  and  other  veins  of  the  Upper  Cababa 
Group.     Height  of  wall  18  feet,  lift  10  feet ;  length  of  dam  320  feet,  and  height  10  feet. 

Estimated  cost,' 

Rock  excavation  for  lock,  244  cnbic  yards,  at  $1 $244  00 

Earth  backing  for  lock,  1,000  yards,  at  50  cents 500  00 

Hammered  masonry,  1,(>96  cubic  yards,  at  $16 17, 536  00 

Rnbble  masonry,  192  cubic  yards,  at  $8 1,.536  00 

Twro  nair  gates  and  fixtures  at  $900 1,800  00 

Crib  framing  in'  pLace,  12,575  linear  feet,  at  20  cents 2, 515  00 

Crib  sheeting  in  place,  36,100  feet  B.  M.,  at  $40 1,444  00 

Crib  stone  in  place,  1,354  cubic  yards,  at  $2 2,708  00 

Riprap  in  place,  512  cubic  yards,  at  75  cents  . 384  00 

28,667  00 

LOCK  AND  DAM  NO.    12. 

Located  at  Station  1102,  at  foot  of  *»  Half-mile  Rapids,"  with  height  of  wall  18  fee f 
ind  lift  of  10  feet,  and  is  at  the  head  of  level  of  0.5  mile.  This  lock  will  extend  navi- 
gation to  Shade's  Creek,  or  northern  limit  of  survey.  Length  of  dam  300  feet,  and 
height  10  feet. 

Estimated  cost. 

Lock  No.  12,  same  as  Lock  No.  11 $21,616  00 

Crib  framing  in  place,  8,890  linear  feet,- at  20  cents 1,778  00 

Crib  sheeting  in  place,  25,200  feet  B.M.,  at  $40 1,008  00 

Crib  stone  in  place,  941  cubic  yards,  at  $2 1, 882  00 

Riprap  in  place,  355  cubic  yards,  at  $1 ^^^  ^ 

26,639  00 
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Chanfiel  excavations. 


7 
7 
7 
7 
( 

7 
7 
9 
10 
11 
11 
11 
11 


Station. 


Locality. 


632-637 

6:)1  

6:)2 

653 

657 

678-680  h  50. 
717-719  .... 
798-1002... 
1088-1093... 
1120-1122... 
1190-1194... 
1200-1206. . . 
1225-1231... 


Big  ShoalB 

......do 

do 

do 

do 

Caffeo  Creek  Shoals 

Baily  Reach  Rapids 

Daly  Creek  Shoals 

Lon<]^  Island  Rapids 

Half-mile  Rapids 

Cafiee  Fish-trap  Shoals 

do 

do 


Cubic 
yards. 


1,000 

56 

112 

266 

536 

1,112 

444 

89 

2,223 
222 
444 
469 

1,554 


Price.       Co«L 


$1  00 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


$1,OOOM 

56« 

112  M 

2G6a( 

538M 

1,112« 

444  00 

89  00 

2,223M 

222  «i 

444  00 

409  00 

1,554  00 

8,527  00 


Station  1201,  Caffee  Fisb-trap  Shoals,  wiii^-dara,  100  feet,  at  $10 $1,000  00 

There  are  also  some  snags  and  overhanging  trees  to  bo  removed. 
Estimated  cost :         ^ 

103  snags,  at  $10. each I,9:]0a0 

29*2  overhanging  trees,  at  $5  each 1, 460  00 

3,:i9O00 


R1i:SUM6  of   COftT  OF  I.MPROVEMEXT  OF  UPPFR  CAIIABA   RIVER,  FROM  CENTREVILLE  TO 

NORTHERN   BOUNDARY   OF   BIBB   COUNTY. 

Lock  and  dam  No.  1 §:W,2iM)00 

Lock  and  dam  No.  2 2(>,(>H9  00 

Lock  and  dam  No.  3 31,61)9  00 

Lock  and  dam  No.  4 : 20,927  00 

Lock  and  dam  No.  5 23,527  00 

Lock  and  dam  No.  6 19,694  00 

Lock  and  dam  No.  7 30,710  00 

Lock  and  dam  No.  8 : 15,4:12  00 

Lock  and  dam  No.  9 &^,  094  00 

Lock  and  dam  No.  10 28,017  00 

Lock  and  dam  No.  11 28,667  00 

Lock  and  dam  No.  12 2t*),639  0O 

318, 401  00 

Rock  excavation,  8,527  cubic  yards 8, 527  00 

Kemoval  of  snags  and  fallen  trees 3, 39000 

Wing-walls 1,000  00 

3;U,318  00 
Engineering  and  contingencies,  15  per  cent 49, 697  00 

381,015  00 

Estimate  of  snrvey  of  1874  : 
From  Centreville  to  the  mouth 194, 598  00 

575,613  ^ 

This  estimate  is  on  the  ba«is  of  steamboat  navigation  to  Centreville,  a  distance  of  ^^ 
miles,  and  barge  navigation  to  Shade's  Creek,  23.67  miles  farther,  making  a  total  •^***' 
tance  of  111.67  miles.  . 

I  would  respectfully  recommend  that  the  improvenjent  be  extended  for  the  pre^*^'} 
no  farther  than  the  mouth  of  Cane  Creek,  Station,  1098.     Lock  No.  11  bringswit*^*^, 
reach  the  seam  upon  the  Long  Island  Rapids  and  up  Cane  Creek,  and  at  the  ^**^*^!« 
of  the  '•Half-mile''  Shoals  just  above  101)8  ronnnences  the  barren  measures  of  ^^ 
Cahaba  tield,  and  extend  some  distance  through  Shelby  County.      Nothing  wo«*'^ J 
therefore,  be  guined  unless  the  improvement  is  intended  to  be  carried  farther  rtl*    * 
the  present  time.  |. 

By  stopping  at  lock  No.  11,  or  rather  at  Station  1098,  mouth  of  Cane  Creek,  thet"^    ^ 
mated  cost  wojild   be  reduced  ^i3,7;57,   making   total  amount  for  the  improveu*^*  * 
recommended  §54 1 ,  f'^^ii. 
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UXR  OF  LEVEUB,  CENTREVILLE  TO  CAHABA. 


The  examination  and  survey  of  the  upper  portion  of  the  river  was  completed  September 
17,  and  I  commenced  in  accordance  with  your  letter  of  instructions,  on  September  *25, 
a  line  of  levels  from  the  initial  point  at  Centreville  Ferry  to  the  junction  of  the  Ca- 
haba  River  witb  the  Alabama  at  Cahaba,  a  distance  of  88  miles,  in  order  to  determine 
the  total  fall,  slope  of  surface  at  the  shoals,  and  to  note  the  changes,  if  any,  that  had 
taken  place  since  the  survej'  of  1H74.* 

Owing  to  the  complete  obliteration  of  all  marks  of  that  survey,  the  very  considerable 
changes  that  had  taken  place  in  some  portions  of  the  river,  and  the  neglect  to  give 
names  of  localities,  shoals,  and  estates,  islands  and  bars,  in  the  notes,  I  found  it  im- 
pos8ible  to  accurately  connect  at  all  points  with  tlie  transit  base-line,  depending 
jL\u}n  the  topographical  features  and  general  course  of  the  river  in  the  field  notes. 

The  river  for  about  7  miles  below  Centreville  has  undfr«'one  no  change  of  any  uot-e; 
its  tt^gime  seems  to  bo  comparatively  ]>ernianent.  But  biHow  this  point,  about  station 
350,  we  ent«r  ujion  that  portion  tilled  with  large  sand  and  gravel  bars  and  islands, 
with  caving  banks,  and  channel  oscillating  from  side  to  side,  changing  with  nearly 
every  freshet,  the  bars  and  islands  diminishing  and  increasing  continually.  In  the 
bend*  between  Staticms  3ii4  and  370,  on  the  Hill  estate,  a  large  bar  has  formed,  extend- 
ing one-third  of  the  width  of  the  river,  and  with  a  large  dam  of  drift. 

At  477  -f  1*2,  at  the  head  of  the  '*Hill  Cut-off,"  the.bar  has  increased  down  the  river 
at  leant  400  feet,  and  extends  out  into  the  channel,  with  small  islands  in  east  chut«. 

At  1053  -|-  r>77,  the  bar  has  increased  until  the  width  at  low-water  does  not  exceed 
So  feet.  Between  1419  -|-  34  and  1435  -|-  07,  the  channel  has  shifted  to  opposite  side,  the 
bars  are  cut  through,  and  islands  formed  with  channe  s  30  feet  and  15  feet,  and  filled 
with  drift. 

Between  1426  and  1513 -|- 41  (Potato  Creek),  large  bars  have  formed  in  bends  and  at 
the  mouth  of  the  creek,  the  chut«  shown  on  map  having  been  closed.  At  2281 -|- 41, 
the  ■ 
cnt  a 
just 

tance  that  the  sand  and  gravel  bars  and  islands  extend  is  about  39  miles.  The  remain- 
injj  jK)rtion.  from  2410  to  Cahaba,  is  again  comparatively  permanent,  with  no  ajter- 
atioQs  of  any  note. 

The  fall  from  Centroville  to  the  mouth  is  127.4  feet,  and  from  Shades  Creek,  the 
north  boundary  of  Bibb,  to  Ceutreville  is  121.4  feet,  making  the  total  fall  in  a  distance 
of  lll.b7  mile«  248.8  feet. 

The  following  is  a  table  of  the  slope  of  surface  at  and  between  the  more  important 
shoals.  - 

Table  of  surface  slope  of  the  Cahaba  i^trer,  Cenireville  to  Cahaba. 


Locality. 


FalL 


C«ntrcTiIlo  Ferry 

Xorth  end  of  Mayberry  Island 

Muren'R  Gin    

Head  of  .Shoals  No.  2 

LeeFonl 

Head  of  Hill's  Cut-off 

Foot  of  Hill  8  Cut-off.,  i 

Head  of  Shoals  No.  5 

Foot  of  Shoals  No.  5 

Head  of  N e w  Cut-off 

Tbnmgh  New  Cut-off 

Pootof  Sboala  No.9 

Headof  Shoals  No.  10. 

Foot  of  Shoahs  No.  10  

Head  of  cluster  of  islands 

Tavlor's  Creek 

Sta'tion  l290-r87 

Sution  1321+20 . 

Lower  end  of  island  above  Jericho. 

Lower  end  of  sand-bar 

PoUto  Creek  Shoals  No.  15 , 

Foot  of  Shoals  No.  15 , 

Head  of  Shoals  No.  16 

HwMi  of  Shoals  No.  18 

Sution  IG96  

H^d  of  Block's  Cut-off 

Foor  of  Block's  Cut-off 

HeadofShiwls  No.  19 

Foor  of  Shoals  No.  20 

Head  of  Shoals  No.  94 

l^pperend  of  island 


Distance 
in  miles. 


.005 
.747 
.839 
1.005 
2.401 
3.527 
.602 
.584 
.984 
.344 
6.895 
.189 
.803 
.846 
1.099 
2.364 
1.294 
.  553 
1.153 
1.226 
3.501 
1.642 
1.431 
.678 
1. 152 
.854 
2.  620 
2.  943 
2. 02H 
9. 193 


Rat«^  per 
mile. 


Remarks. 


.57 
.379 
3.08 
1.07 
3.315 
1.77 
1.027 

.0065 

.647 

.048 
5.58 
1.  455 

.112 
1.900 

.348 
2.18 

.57 

.945 
1.51 
1.008 

.43 

.65 
1.23 
1.06 

.47 

.19 
1.30 

.80 
2.91 

.52 


.009 
1.97 

.272 

.94 

.74 
2.00 

.58 
0.61 
1.52 

.72 
1.28 

.13 
7.17 

.44 
3.26 
1.09 
2.27 

.585 

.76 
1.21 
8.14 
2.53 
1.16 

.64 
45 
39 
92 
37 
70 
42 


2. 
4. 
1. 


Oof  1880 .=  26  of  1874. 


Distance  through  cut-off  is 

only  200  feet 
Bibb  and  Terry  line  neai 

872-1-16. 


Above  Burras  Ferry. 
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Table  of  surface  slope  of  the  Cahaba  RiveVy  Centreville  to  Cahaba, — Continued. 


Locality. 


Foot  of  Shoals  No.  29. 
Head  of  Shoals  No.  34 
Head  of  Shoals  No.  35 

"Waters  Creek 

Pike  8  Ferry 

Oak  Mnlffre  Creek  . . . 
Head  of  Log  Shuals . . 
Foot  of  Log  Shoals . . . 
Upper  end  of  island . . 
Lower  end  of  island . . 
Alabama  River 


Fall. 

Distance 
in  miles. 

Rate  per 
mile. 

7.296 

2.75 

2.65 

4.769 

2.44 

L95 

L367 

.37 

3.70 

3.339 

L93 

2.73 

L677 

.23 

7.28 

24.453 

16.63 

L42 

6.170 

6.17 

L19 

6.392 

4.02 

L59 

1.792 

2.595 

.68 

1.254 

.134 

9.40 

22.413 

13.25 

1.69 

127.404 

86.67 

Remarks. 


Perry  and  Dallas  line,  near 
3281. 

•'TaUy's  Defeat." 


The  party  reached  Cahaba  October  8,  and  was  there  disbanded. 
Respectfully, 

C.  B.  Percy, 

Assistant  Engineer, 
Maj.  A.  N.  Damrell, 

Captain  Corps  of  Engineers,  U.  S.  A, 


APPENDIX  L. 


INSPECTION  OF  THE  IMPROVEMENT  AT  THE  SOUTH  PASS  OF  THE  MIS 

SISSIPPI  RIVER. 


report  of  captain  william  h.  heuer,  corps  of  engineers,  in- 
specting  officer,  for  the  fiscal  year  ending  june  30,  1881. 

Office  United  States  Engineer, 

New  Orleans,  La.^  July  18, 1881. 

General  :  I  have  the  honor  to  transmit  the  annual  report  of  the 
progress  of  the  work  on  the  improvement  of  the  South  Pass  of  the 
Missippi  River. 

The  body  of  the  report  is  made  by  Mr.  C.  Donovan,  the  assistant 
engineer  in  local  charge  of  the  work  of  examinations  and  surveys  at 
the  pass. 

An  examination  of  the  report  and  chart  shows  tliat  there  was,  during 
the  entire  year,  through  the  jetties  a  channel  30  feet  deep,  having  a  least 
width  of  20  feet,  and  that  the  26  feet  deep  channel  had  a  least  width  of 
200  feet.    The  least  present  width  of  this  channel  is  230  feet. 

Outside  of  and  beyond  the  jetties  the  least  width  of  the  30  feet  deep 
channel  was  60  feet,  while  the  26  feet  deep  channel  had  a  least  width  of 
210  feet,  except  for  a  very  few  days  during  the  year,  when  this  channel 
was  somewhat  narrower. 

Above  the  jetties,  and  through  the  pavss  itself,  the  least  channel  depth 
is  now  27  feet,  and  its  least  width  is  160  feet.  A  channel  26  feet  deep 
was  maintained  through  the  pass  during  the  year,  except,  for  a  few 
days,  a  short  distance  below  its  head,  when  the  depth,  for  a  short  dis- 
tance, was  slightly  less. 

At  present  there  is  a  chaiuiel  from  the  main  river  into  the  Gulf  whose 
lea.st  depth  is  27  feet  and  least  width  is  160  feet. 

The  steamer  Teutonia,  drawing  25  feet  of  water,  passed  through  the 
South  Pass,  February  4,  1881,  without  grounding. 

The  bed  of  the  pass  ha«  in  some  places  scoured  and  in  others  filled. 
During  the  year  the  fill  has  exceeded  the  scour  by  about  one-tenth  of  a 
foot  only,  measured  vertically.  From  June,  1875,  to  October,  1880,  in  a 
little  more  than  live  years,  tlie  average  depth  of  fill  in  the  pass  was  2.5 
feet.  As  a  rule  the  filling  has  occurred  most  where  the  pass  was  widest, 
and  rarely  has  any  filling  occurred  in  the  channel  where  the  depth  was 
less  than  27  feet.  The  profile  chart  shows  much  of  the  fill  to  have  lodged 
in  the  deeper  pockets  of  the  pass. 

The  most  interesting  and  important  facts  developed  in  the  examina- 
tions and  surveys  made  during  the  year  relate  to  the  changes  that  have 
occurred  in  the  fan-shaped  area  in  the  Gulf  of  Mexico  beyond  the  outer 
ends  of  the  jetties  and  extending  out  to  100  feet  depth  of  water. 
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From  June  30, 1879,  to  June  30, 1880,  the  separate  surveys  of  tMs 
compaml  with  each  other,  showed  an  average  scour  during  the  year 
twelve  one- hundredths  of  one  foot,  an  amount  so  small  as  to  be  pra^c— 
tically  nothing;  but  this  year,  June,  1880,  to  June,  1881,  instead  of  s^ 
scour  there  has  been  an  average  deposit  or  fill  over  this  large  area  (l:^: 
square  miles)  of  2.38  feet. 

The  localities  within  this  area  within  which  changes  have  occurre<i, 
whether  scour  or  fill,  as  well  as  the  amount  of  the  changes,  are  shown  on 
the  shaded  plans  on  page  40  of  Mr.  Donovan's  report.    Attention  is- 
especially  invited  to  that  part  of  the  report  headed  ''Surveys  beyonci 
the  ends  of  the  jetties." 

The  report  contains  details  of  cribs,  repairs,  and  other  work  done  on 
the  jetties,  and  of  the  wing-dams  built  below  the  head  of  the  pass,  by^ 
Captain  Eads,  to  contract  the  water-way  and  produce  a  scour.     M^ 
acknowledgments  are  due  Messrs.  Donovan  and  Kaymond,  assistant 
engineers  at  the  jetties,  for  valuable  services  well  rendered. 

Respecttiilly  submitted. 

W.  H.  Heuer, 
Captain  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  c.  donovaj^",  assistant  enginekr, 

United  States  Engineer  Office, 

Port  Eads,M'f  Jnly  15,  It's!. 

Sir:  I  have  the  honor  to  present  herein  a  repo.rt  of  the  condition  of  the  works  con 
structed  by  Mr.  James  B.  Eads,  for  the  improvement  of  South  Pass  of  the  Misaissipp 
River,  on  June  30,  1881;  and  also  giving  the  amount  and  chara<;ter  of  the  work  doTi« 
during  the  fiscal  year  ending  with  the  same  date.  The  report  also  contains  the  resttlt* 
of  examinations  and  surveys  made  during  the  year  to  ascertain  the  effects  of  the  worfe* 
upon  the  channel  throughout  South  Pass,  and  also  over  a  certain  area  at  the  Head  oi 
the  Passes  and  in  the  Gulf  of  Mexico. 

The  following  charts  and  plates  of  diagrams  accompany  the  report: 

No.  1.  Chart  of  jetty  channel  to  station  50. 

No.  2.  Chart,  continuation  of  No.  1 ;  showing  jetty  channel  from  station  50  to  end  ^>* 
jetties.  '^ 

No.  3.  Chart  of  a  part  of  the  Gulf  of  Mexico. 

No.  4.  Chart  of  South  Pass,  from  South  Pass  light-house  to  Bayou  Grande. 

No.  5.  Chart  of  South  Pass,  from  Bayou  Grande  to  the  Head  of  Passes. 

No.  6.  Chart  of  the  Head  of  Passes. 

No.  7.  Chart  plan,  comparative  profiles  and  cross-sections  of  South  Pass,  from  Hea^^ 
of  Passes  to  the  end  of  the  jetties. 

No.  8.  Chart  showing  the  relative  position  of  curves  of  depth  in  the  Gulf  of  Mexicc^-s^ 
comparing  those  of  1870  with  those  of  1881. 

No.  9.  Chart  of  various  sections,  plans,  water-level  curves,  &c. 

Plate  I.  Diagrams  showing  changes  in  the  Gulf. 

Plate  II.  Diagrams  showing  changes  in  the  Gulf  from  1876  to  1881. 

head  of  passes. 


^ 


No  work  has  been  done  at  this  point  since  July,  1879,  and  with  slight  exceptions, 
herein  noted,  the  works  remain  in  substantially  the  same  condition  as  when  last  re- 
ported upon  (June  30,  1880). 

The  breaks  in  Upper  Dam  have  not  increased  in  width,  but  remain  as  last  reported, 
viz,  130  and  620  feet.  The  depth  of  wat-er  through  the  one  nearest  the  junction  of  Up- 
per Dam  and  ea«t  T-head  extension  averages  17  feet,  while  that  through  the  longer 
break  has  increased  5  feet  during  the  year,  and  now  averages  2;Mfeet.  The  western  430 
feet  of  this  dam  is  still  in  good  condition  and  above  average  flood- tide;  the  other  por- 
tions not  carried  away  are  al)Out  15  feet  below  this  plane.  On  Chart  No.  6,  the  por- 
tions of  this  dam  which  are  not  in  place  are  indicated  by  a  broken  line. 

There  is  a  break  about  50  feet  wide  in  the  east  T-head  extension,  at  its  junction  with 
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Dam  No.  2,  through  which  there  is  a  depth  of  from  7  to  10  feet  of  water;  this  does  not 
§eem  to  be  of  much  consequence  as  yet,  since  the  water  between  Dam  No.  2  and  Upper 
Dam  is  but  from  2  to  5  feet  in  depth;  and  over  a  large  portion  of  the  area  between 
th»»se  dams  marsh  grass  is  growing,  and  prevents  any  considerable  current  through 
this  break.  There  is  another  brei&  in  the  east  T-head  extension,  n()0  feet  below  its 
junction  with  Upper  Dam,  which  is  60  feet  wide,  and  through  which  there  is  a  depth 
of  27  feet.  Through  this  break  there  is  a  strong  current,  which  is  scouring  a  channel 
from  the  T-head  into  the  main  channel. 

Mattrets  silU  across  Southwest  and  Sortheast  Passes. — The  %\V  across  Southwest  Pass 
indicates  an  average  settlement  of  about  2|  feet  during  the  year,  being  greatest  r)00 
f«5ct  from  the  west  shore.  The  upper  surface  seems  to  be  very  irregular,  indicating 
tiiat  either  some  of  the  mattresses  have  been  washed  out  or  have  settled  more  in  some 
places  than  in  others;  it  is  impossible,  however,  to  tell  which  is  the  case,  for  there 
are  some  mattresses  in  place  throughout  the  entire  length  of  the  sill. 

The  sill  across  Northeast  Pass  has  settled  from  1  to  :^  feet,  being  greatest  on  the 
west  end  and  least  on  the  east  end,  and  a  comparison  of  the  soundings  this  year,  with 
those  taken  in  October,  1877,  shows  this  settlement  to  have  taken  place  during  the 
past  year. 

IX  SOUTH  PASS  ITSELF. 

During  the  month  of  March,  a  shoaling  occurred  in  the  pass,  at  a  locality  about  If 
miles  below  the  Head  of  Passes  light-house,  which  was  occasioned  to  some  extent  by  a 
wonring  which  was  foimd  to  be  going  on  at  the  head  of  the  pass ;  this  shoaling  ren- 
dered! the  channel  at  this  point  less  than  26  feet  in  depth  (see  your  certificate  of  May 
9,  1881,  herewith  appended),  and  accordingly  the  dredge-boat  G.  W.  R.  Bayley  com- 
menced work  here,  and  after  working  about  nine  days  with  but  little  effect,  the  work  of 
dredging  was  discontinued  after  April  6,  and  the  work  of  building  wing-dams  to  con- 
tract the  water-way  and  deepen  the  channel  at  this  point  was  commenced  April  28, 
'and  concluded  May  7. 

These  dams  project  from  the  east  shore  of  the  pass,  at  right  angles  to  the  same,  and 
are.  built  by  driving  piles  from  5  to  10  feet  apart,  against  which  is  placed  a  lattice- 
work, constructed  of  2  by  6  inch  scantlings  placed  at  right  angles  to  each  other,  and 
2  feet  apart  from  center  to  center,  thus  leaving  openings  18  inches  square ;  at  every 
alternate  point  of  contact  these  scantlings  are  bolted  together  with  three-eighths-inch 
earriage-bolts,  4^  inches  long.  The  lattice- work  is  bunt  in  sections  of  from  20  to.  40 
feet  In  length,  and  varying  in  height  according  to  the  depth  of  water  at  the  locality 
where  they  are  to  be  placed ;  it  projects  from  2  to  5  feet  above  the  surface  of  the  water 
when  first  placed  in  position.  The  lattice  is  held  in  position  against  the  piles  by  the 
foree  of  the  current  against  it,  not  being  fastened  to  the  piles,  in  order  that  it  may 
tank  into  the  bottom  in  case  a  scouring  takes  place  underneath  it.  A  timber,  gener- 
ally 6  by  8  inches,  connects  the  piles  a  few  feet  above  the  surface  of  the  water,  and 
is  bolted  to  them  to  strengthen  and  stiffen  the  dam.  For  the  uppermost  dam  (No.  1, 
see  Chart  No.  5)  seven  piles  were  driven  16  feet  below  and  parallel  to  it,  and  15  feet 
apart,  against  which,  and  on  the  bottom,  rests  a  pile  horizontally,  to  which  is  fastened 
one  end  of  a  pile,  the  other  end  of  which  is  fastened  to  a  pile  in  the  dam,  and  serves 
as  a  brace ;  there  are  seven  of  these  braces  in  Dam  No.  1,  but  this  is  the  only  dam 
braced  in  this  way.  The  outer  one  of  these  seven  piles  has  a  brace  extending  from 
near  the  top  of  it  to  near  the  top  of  the  main  brace. 

The  locations  of  these  dams  are  shown  on  Chart  No.  5.  They  are  numbered  1,  2,  and 
3,  and  are,  respectively,  200,  180,  and  180  feet  long  and  650  feet  apart.  On  the  same 
chart  is  also  shown,  in  elevation,  the  shore  section  of  Dam  No.  1  and  a  cross-section 
near  the  river  end. 

In  the  construction  of  these  dams,  67  piles,  10,277  feet  B.  M.  scantling,  and  1,155  bolts 
were  used. 

Besides  the  above-mentioned  dams,  another  was  constructed  and  designed  to  be 
placed  420  feet  above  No.  1.  This  consisted  of  a  model  barge  165  feet  long,  upon  which 
was  built  a  lattice-work  (according  to  the  plan  above  described),  which  was  18  feet 
high  at  one  end  and  12  feet  at  the  other.  This  was  built  along  the  center  line  of  the 
bar^e  and  braced  to  the  deck  by  timbers  15  feet  apart.  The  structure  was  towed  to 
position  and  placed  against  piles  which  had  been  driven  to  guide  it  in  sinking  and 
afterwards  to  hold  it  in  place.  Openings  were  macle  in  it  to  admit  the  water,  and  82 
cubic  yards  of  dirt  ballast  was  added  to  aid  in  sinking. 

The  anchorage,  which  held  the  barge  so  that  the  whole  force  would  not  be  against 
the  piles,  proved  too  weak  in  so  strong  a  current  and  gave  way.  The  river  end  of  the 
barge  swun^  shoreward,  breaking  the  guide-piles  off,  and  the 'structure  landed  in  a 
broken  condition  in  a  position  as  shown  on  the  chart  above  referred  to.  In  this  posi- 
tion and  condition  the  structure  had  but  little  effect.  The  material  used  for  this  dam, 
besides  the  barge,  was  7  piles,  2,460  feet  B.  M.  scantling,  and  290  bolts. 

The  old  dam  near  the  head  of  Bayou  Grande,  which  projects  from  the  west  shore  in 
a  direction  across  the  pass,  has  been  extended  by  the  addition  of  95  feet  in  length  of 
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lattice-dam  the  same  as  above  described.  With  this  addition  the  dam  is  285  feet  in 
length.  The  old  portion,  though  much  deteriorated,  is  to  some  ext-ent  effectual,  since 
the  water  along  it  is  shoal  and  the  drift-wood  lodged  against  it  obstructs  to  some  ex- 
tent the  passage  of  water  over  the  dam.  The  addition  to  this  dam  was  for  the  pnr- 
pose  of  diminishing  the  cross-section  at  this  point,  in  order  to  decrease  the  shoaling 
which  is  going  on  here. 

For  the  addition  to  this  dam  10  piles,  2,688  feet  B.  M.  scantling,  and  350  bolts  were 
used. 

Its  location  is  shown  ou  Chart  No.  5. 

DAM   ACROSS  BAYOU   GRANDE. 

No  work  has  been  done  on  this  dam,  which  is  located  nearly  three-fourths  of  a  mile 
below  the  head  of  the  bayou,  since  April,  1878.  The  piles  and  other  wood-work  above 
the  surface  of  the  water  are  becoming  badly  decaye<l ;  otherwise  the  dam  remains  in 
fair  condition.  The  upper  surface  of  the  top  mattress  is  about  3  feet  below  avera^ 
flood-tide.  The  depth  of  water  through  the  bayou  above  the  dam  is  4^  feet,  which  is 
the  same  as  it  was  one  year  ago. 

AT  THE   MOUTH   OF  SOUTH  PASS. 

The  wind  and  rain  storm  in  February ^  and  its  effect  upon  the  jetties. — I  give  in  this  con- 
nection an  account  of  the  storm  which  occurred  here  early  in  February,  since  the 
necessity  for  some  of  the  work  hereafter  described  was  caused  by  the  effect  of  this 
storm,  and  the  subsidence  of  the  concrete  blocks,  determined  after  the  storm  was  over, 
was  found  to  be  greatest  at  localities  where  the  parapet-wall  was  most  disturbed. 

At  8  p.  m.  on  the  night  of  February  4,  the  wind  was  blowing  from  south-southeast, 
with  a  velocity  of  13  miles  per  hour.  It  increased  gradually  in  velocity,  varying  bnt 
slightly  in  direction,  and  at  8  am.  on  the  5th  instant  it  had  attained  a  velocity  of  ^ 
miles  per  hour,  which  it  maintained,  with  but  slight  variations,  until  5  a.  m.  on  the 
6th,  at  which  time  it  had  increased  to  29  miles  per  hour;  it  continued  increasing  until 
noon,  when  the  maximum  velocity  of  35  miles  per  hour  was  attained.  This  velocity 
was  maintained  until  about  4  p.  m.,  when  the  wind  changed  to  a  northerly  direction 
and  decreased  to  4  miles  per  hour  at  6  p.  m. ;  it  continued  in  this  direction  but  a  few 
hours,  when  it  again  changed  to  southeast.  From  this  time  until  about  noon  on  the 
9th  instant  the  velocity  was  variable,  at  times  reaching  25  miles  per  hour,  bnt  only 
for  short  intervals.  The  rain,  which  commenced  about  noon  on  the  5th,  continued 
almost  unceasingly  until  about  noon  on  the  8th,  when  the  weather  cleared,  bnt  the 
wind  continued  with  a  velocity  of  more  than  10  miles  per  hour  up  to  noon  on  the  9th 
instant.  This  storm  was  the  most  violent  of  any  which  has  occurred  here  since  the 
works  were  commenced.  • 

The  rubble  parapet  wall  on  the  east  jetty  was  slightly  damaged  in  places,  and 
occasional  foundation  blocks  in  both  jetties  were  fouud  to  have  settled  considerably. 
The  damage  to  the  parapet  wall  is  confined  to  that  portion  between  Stations  81  and 
97,  but  over  this  reach  there  is  a  space  of  335  feet  where  no  parapet  had  ever  been 
built,  leaving,  therefore,  1,215  feet 'of  wall  which  was  damaged.  Over  this  distance 
there  are  sixteen  localities  where  the  wall  has  been  destroyetl,  the  lengths  of  the  por- 
tions destroyed  var>'ing  from  1  to  20  feet;  the  total  length  of  wall  destroyed  being  97 
feet.  Aside  from  the  localities  where  the  wall  Wiis  destroyed,  there  were  fifteen  other 
places  where  it  was  simply  cracked.  These  cracks  occur  over  the  ends  of  the  foon- 
dation  blocks  in  every  case,  and  are  caused  by  the  unequal  settlement  of  the  same. 
There  seems  to  be  no  unusual  settlement  where  the  wall  is  intact.  The  only  damage 
sustained  by  the  west  jetty  was  the  settlement  of  one  block  (73)  at  station  113,  the 
subbidence  amounting  to  1.75  feet. 

EAST  JETTY. 

The  work  at  the  mouth  of  the  pass  during  the  year  has  been  almost  exclusively 
conlined  to  this  jetty.    The  following  is  a  classification  of  the  work  on  this  structure: 

1.  Building  and  sinking  of  crib-work. 

2.  Building  rubble  wall  on  concrete  blocks  and  on  spur-cribs. 

3.  Plastering  concrete  parapet. 

4.  Distributing  material  along  the  concrete  blocks. 

1.  Building  and  sinking  of  crib-tcork. — This  work,  as  stated  in  a  previous  report,  is 
for  the  purpose  of  strengthening  and  protecting  the  sea  end  of  the  jetties,  and  they 
will  also  serve  as. a  foundation  in  the  event  of  extending  the  jetties;  the  spur-cribs 
built  during  the  year  have  been  placed  along  the  sea  side  of  this  jetty  to  serve  in  pro- 
tecting the  concrete  wall  by  breaking  the  swells  which  race  along  it  with  undermining 
effect;  most  of  these  were  built  and  placed  in  position  after  the  February  storm. 
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be  eonstmction  of  these  cribs  is  fully  described  and  explained  by  drawings  in  my 
at  of  Ust  year.  (See  Appendix  L,  Report  of  the  Chief  of  Engineers  United  States 
ij,  pages  1124  and  1125.)  Forty  cribs  have  been  built  and  placed  in  position 
Ag  the  year.  Of  this  number,  two  have  been  placed  upon  the  old  wing-dam  at 
end  of  the  jetty,  to  build  up  that  structure  so  as  to  divert  the  current  from  the 
of  this  jetty  and  confine  it  more  directly  between  the  jetties ;  three  have  been  placed 
r  to  and  directly  in  advance  of  the  jetty;  two  east  of  a  line  which  is  the  prolonga- 
i  of  this  jetty ;  two  on  base-line  reef  at  its  junction  with  the  east  jetty,  to  prevent 
I  reef  from  moving  farther  landward;  the  remaining  thirty-one  have  been  placed 
ig  the  sea  side  of  the  jetty.  The  spur-cribs  are  built  to  conform  with  the  bottom 
he  locality  where  they  are  to  be  placed,  so  that  when  in  place  their  upper  surface 
I  be  horizontal. 

)n  Chart  No.  9  is  given  a  plan  showing  the  total  number  and  position  of  cribs  in 
De,  and  a  cross-section  which  will  exputin  the  construction  of  the  spur-cribs. 
be  fbUowing  table  gives  the  dimensions,  character,  location,  &c.,  of  each  crib  placed 
ing  the  year,  and  the  total  amount  of  material  in  all  that  have  been  built  since  this 
k  was  commenced.  The  number  of  each  crib  corresponding  to  that  given  in  the 
ie  will  be  found  on  the  plan  above  referred  to. 
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In  sinking  these  forty  cribs,  1,692  cubic  yards  of  stone,  21  cubic  yards  of  macadam,, 
and  39  cubic  yards  of  gravel  were  used. 

The  stone  used  during  the  year  was  discharged  as  ballast  from  vessels,  and  some 
was  taken  off  the  jetty  below  East  Point,  where  it  is  no  longer  needed. 

2.  Building  rubble  wall  on  conci'tte  blobks  and  on  «/Mtr-crt6«.— During  the  year  the  rub- 
ble parapet  has  been  built  from  Station  94  -|-50  to  Station  90  -f^^^  a  distance  of  40O 
feet;  this  wall  is  3  feet  wide  and  varies  in  height  from  2.2  to  2.6  feet.  t>om  Station 
90  -|-  50  to  Station  89  -|-  40,  a  distance  of  110  feet,  this  wall  has  been  partially  built,  and 
requires  one  or  two  courses  of  stone  throughout  this  length  to  complete  it.  Two  hun> 
dred  and  twenty  feet  (from  87+20  to  H9-f  40)  remain  to  be  built  and  110  feet  to  be 
completed  in  order  to  finish  the  parapet  over  the  foundation  blocks  in  place.  Por- 
tions of  this  wall  which  were  broken  during  the  February  storm,  amounting  in  total 
to  97  feet  in  length,  have  been  repaired  or  rebuilt. 

The  masonry  which  terminated  at  Station  65  -|-  15,  a  year  ago,  has  been  extended 
up  stream  to  Station  63-|- 20,  a  distance  of  195  feet;  this  portion  is  built  entirely  of 
rubble-stone  laid  in  cement  mortar.  The  foundation  rests  upon  the  top  of  the  mat- 
tresses, which  were  previously  covered  with  41  cubic  yards  of  stone  ;  it  is  4  feet  wide 
and  2  feet  high,  except  the  upper  47  feet,  which  is  2^  feet  wide  and  2.2  feet  high  ;  the 
parapet  surmounting  this  is  from  2  to  2i  feet  wide  and  from  2  to  2.2  feet  high.  Thi» 
portion  was  built  in  consequence  of  the  movement  landward  of  base  line  reef,  which 
has  its  junction  with  the  jetty  300  feet  further  up  stream  than  it  was  a  year  ago;  the 
reef  has  receded  about  200  feet  and  increased  in  area. 

The  rubble  parapet  for  100  feet  in  length  below  Station  654-15  has  been  repaired  ; 
it  had  become  canted  in  consequence  of  the  settlement  of  the  foundation  concrete  blocks 
which  rested  upon  a  sand  foundation  that  had  become  partially  washed  out. 

The  thirty-one  spur-cribs  have  been  capi)ed  by  blocks  of  masonry  composed  of  rub- 
ble-stone laid  in  cement  mortar ;  these  blocks  average  13.2  feet  long,  4  feet  wide,  and 
3.8  fBet  high,  their  upper  surface  being  level  with  the  upper  surface  of  the  parapet  on 
the  jetty  ;  they  are  built  in  contact  with  the  foundation  blocks  on  -the  jetty,  but  are 
separated  from  the  parapet  about  6  inches  (see  section  on  Chart  No.  9).  One  block 
measuring  14.3  by  4.6  by  4  feet  has  been  built  on  the  sea  side  of  the  jetty  at  Station  63 
-|-  20 ;  it  rests  upon  the  top  mattress  of  the  jetty  and  partly  on  the  sand  reef;  this  is 
intended  to  break  the  force  of  the  sea  against  the  reet  and  prevent  its  further  reces- 
sion. 

Number  of  linear  feet  of  masonry  built 1, 251 

Number  of  cubic  yards  of  masonry 468 

The  amount  and  character  of  masonry  in  place  June  30, 1881,  is  represented  on  Chart 
No.  4,  and  explained  in  a  note  thereon.  Y-fl  ];'|)^^ 

The  following  table  gives  the  elevation  of  the  top  of  the  parapet  wall  above  average 
flood-tide  according  to  levels  taken  at  various  dates  at  points  100  feet  apart;  it  also 
gives  the  subsidence  during  the  year  and  since  the  wall  was  built.  Levels  are  taken 
every  month,  but  the  variation  is  so  slight  that  the  results  for  every  three  months  as 
given  will  suffice  to  show  the  changes. 

• 

Table  giving  elevation  referred  to  average  flood-tidef  and  total  subsidence  of  parapet  ivall  on 

east  jetty,  *  ^ 


63  +  20 
04-1-25 

65  +  15 
66+15 
67  +  15 
68-1-15 

69  +  15 

70  +  15 
71+15 


Date   -when 
baUt. 


188L 
June — 
May   ... 

1880. 
April... 
—  do  ... 
....do  ... 

do  ... 

— do  ... 
...do... 
...do  ... 


Elevation  in  feet. 


1880. 


9 

a 


M 

B 

9 


^ 


4.47 
4.28 
4  53 
4.61 
4.56 
4.53 
4.66 


4.33 
4.49 
4.39 
4.37 
4.46 
4.40 
4.41 


n 

CM 

S 

9 
9 
9 

Q 


4.31 
4.45 
4.34 
4.34 
4.43 
4.40 
4.40 


1881. 


t ' 


CB 


4.26 
4.39 
4.29 
4.29 
4.36 
4.31 
4.33 


9 

a 

0 


4.35 
4.21 

4.26 
4.40 
4.30 
4.27 
4.36 
4.34 
4.30 


Total  sub- 
sidence. 


o 

p 
a 


0.21 
0.09 
0.23 
0.44 
0.20 
0.19 
0.36 


P 

c 

OS 

8 

a 


0.35 
0.27 
0.28 
0.50 
0.24 
0.26 
0.42 


Remarks. 


Parapet  from  Station  63  +  SO  to> 
Station  87  +  15  and  ftt>m  90  + 
50  to  101  +  79  is  built  of  mbble- 
stone. 
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Table  giving  elevation  referred  to  average  flood-tide,  fc, — Continued. 


Date   when 
built. 


Elevation  in  feet. 


1880. 


T2  +  15 
7»+  15 
74  +  15 
75+  15 
76  +  15 
77+15 
78+15 
7»-H15 
»+  15 
*1  +  15 
«2+15 
83-1-15 
84+15 
85+15 
86+15 
87+15 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 

101 -h  79 
103 
104 
105 
106 
107 
108 
109 

no 

111 

112 

113 

114 

115 

115  +  90 

116-»-«0 

117  +  08 

117  -f-  52 


1880. 

April 

May 

— ao 

....do  ..... 

...<lo 

do 

do 

...  do 

. . . . do  . . . . . 

April 

do  ..... 

do 

. .  do 

. . .  .do  . . . . . 
....do  ..... 
Jane , 

July 

do . 

...do 

.  ...do 

...do 

Jane 

March .... 
...do 

February. 
.     .do 

Janoary . . 
do 

Jane , 

do 

. . . . do  . . . . . 

March.... 

— do 

do 

—  do 

April 

— do 

— do  ..... 
— do  ..... 
do 

—  do 

Jane 

.  — do  . .... 
. . .  do  . . . . . 
— do 


4.55 
4.50 
4.63 
4.50 
4.65 
4.69 
4.65 
4.70 
4.47 
4.  .38 
4.55 
4.49 
4.55 
4.38 
4.42 
4.59 
(*) 
(•) 
(*) 
(*) 
(*) 
4.60 
4.53 
4.44 
4.20 
4.51 
4.67 
4.50 
5.24 
5.19 
5.38 
5.40 
5.43 
5.49 
5.36 
5.56 
5.76 
5.91 
6.15 
6.22 
6.63 
6.81 

u.  do 

3.58 
3.10 


»4 


4.40 
4.40 
4.65 
4.40 
4.45 
4.57 
4.38 
4.43 
4.21 
3.06 
4.^ 
4.33 
4.28 
4.25 
4.34 
4.37 
4.37 
4.46 
4.64 
4.51 
4.49 
4.28 
4.18 
4.09 
3.77 
4.13 
4.18 
4.17 
5.16 
4.87 
5.08 
5.13 
5.19 
5.03 
4.91 
5.05 
5.27 
5.46 
5.70 
5.77 
6.45 
6.62 
3.17 
3.19 
2.90 


4.42 
4.39 
4.68 
4.40 
4.42 
4.57 
4.38 
4.45 
4.21 
3.09 
4.30 
4.37 
4.27 
4.28 
4.26 
4.36 
4.37 
4.40 
4.45 
4.50 
4.47 
4.29 
4.19 
4  10 
3.74 
4.11 
4.15 
4.18 
5.13 
4.84 
5.04 
5.10 
5.11 
5.02 
4.02 
5.00 
5.21 
5.42 
5.66 
6.00 
6.39 
6.52 
3.07 
3.06 
2.62 


Average  subsidence 

Greatest  subsidence  (at  Station  117  +  52 


188L 


a 
d 


4.35 
4.34 
4.58 
4.33 
4.32 
4.51 
4.82 
4.38 
4.00 
3.87 
4.21 
4.25 
4.03 
4.13 
3.89 
4.03 
4.03 
3.93 
4.19 
4.38 
4.15 
4.14 
4.11 
3.95 
a65 
4.04 
4.07 
4.12 
5.04 
4.81 
4.97 
5.04 
4.08 
4.94 
4.85 
4.90 
5. 12 
5.33 
5.68 
5.88 
a  31 
6.47 
2.99 
2.96 
2.33 


4.34 
4.33 
4.55 
4.33 
4.31 
4.47 
4.30 
4.35 
4.07 
3.87 
4.20 
4.20 
4.00 
4.12 
3.86 
o.  99 
3.97 
3.87 
4.05 
4.34 
4.12 
3.08 
4.04 
3.93 
3.58 
a97 
4.01 
4.03 
4.96 
4.75 
4.90 
4.96 
4.92 
4.85 
4.74 
4.81 
5.U3 
5.23 
5.40 
5.79 
6.18 
6.31 
2.82 
2.74 
2.09 


Total  snb- 
.  sidence. 


a 
« 

V 

p 

00 


0.21 
0.26 
0.08 
0.26 
0.34 
0.22 
0.35 
0.35 
0.40 
0.51 
0.35 
0.29 
0.55 
0.26 
0.56 
0.60 


0.62 
0.49 
0.51 
0.62 
0.54 
0.56 
0.47 
0.28 
0.44 
0.48 
0.44 
0.51 
0.64 
0.62 
0.75 
0.73 
0.68 
0.75 
0.73 
0.45 
0.50 
0.76 
0.84 
1.01 


S3 
0 

i 

it 
I 

CO 


0.27 
0.81 
0.08 
0.28 
0.36 
0.23 
0.85 
0.86 
0.42 
0.53 
0.86 
0.83 
0.50 
0.51 
0.74 
0.60 
0.52 
0.83 
0.72 
0.32 
0.50 
0.62 
0.49 
0.58 
0.77 
0.57 
0.63 
0.48 
0.29 
0.44 
0.48 
0.44 
0.51 
0.64 
0.62 
0.75 
0.73 
0.68 
0.75 
0.73 
0.45 
0.50 
0.76 
0.84 
1.01 


Remarks. 


Parapet  from  Station  102  +  15  to 
Station  116  +  33  is  built  of  con- 
crete. 


Parapet  at  Station  114  was  raised 
0.3  Dv  plastering  in  September, 
1880. 

Prom  Station  116  -f  33  to  117  +  73, 
distance  140  feet,  there  is  no  par* 
apet.  Levels  were  taken  on 
foundation  blocks. 


*  First  levels  taken  in  Angust-,  1880. 

XOTK.— Between  Stations  87  -(-15  and  90  +  50,  a  distance  of  385  feet,  there  was  no  parapet  wall  bu  1^ 
Jane  15,  when  the  laat  levels  were  taken.  The  sixteen  concrete  blocks  occupying  this  space,  i. «.,  the 
foundation  blocks,  show  an  average  subsidence  since  they  were  built,  in  December,  1879,  of  1.1  feet ;  tbo 
gretatest  subsidence  of  any  one  block  being  1.43  feet. 

3.  Plastering  concrete  parapet. — The  concrete  parapet  from  Station  102  4-  8  to  Station 
107  -f  75,  and  from  Station  113  -|-  75  to  116 -f  33,  a  total  distance  of  825  feet,  has  been 
plastered  or  pointed,  so  that  it  presents  a  smooth  and  even  appearance,  leaving  this 
portion  in  a  perfectly  finished  condition. 

4.  Biatributing  material  along  the  concrete  6?ocA-«.— During  the  year,  33  cuhic  yards  of 

gravel  were  placed  on  the  jetty  extending  over  a  distance  of  66  feet  below  Station  63, 

and  22  cnbic  yards  between  Stations  60  and  63.     Between  Stations  63  and  65, 62  cubic 

yards  of  mbble-stone,  65  of  marl,  and  10  of  gravel  were  used  to  raise  the  surface  of  the 

jetty  at  this  locality.     Sixty-five  cubic  yards  of  gravel  were  placed  on  the  river  side  of 
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the  concrete  work  between  Stations  70  and  79,  and  96  cubic  yards  of  nibble-stone, 
of  macadam,  and  32  of  marl  were  placed  on  the  sea  side  at  the  same  locality.  Fr* 
Station  95  to  101,  121  cnbic  yards  of  gravel  and  101  of  marl  were  placed-  on  the  ri^ 
side ;  on  the  same  side  from  Stations  102  to  110,  143  cubic  yards  of  macadam  and 
cubic  yards  of  gravel  were  placed.  At  Station  105,  59  cnbic  yards  of  rock  were  pla4 
on  the  river  side,  19  cubic  yards  of  macadam  at  Station  110,  5  cubic  yards  of  gravel 
Station  112,  95  cubic  yards  of  marl  between  Stations  90  and  95,  and  76  cnbic  yard^ 
marl  between  Stations  101  and  105,  all  on  the  river  side  of  the  concrete  blocks. 

The  material  placed  along  the  concrete  blocks  is  for  the  purpose  of  preventing 
checking  the  leakage  of  water  under  the  blocks. 

Between  cribs  Nos.  38  and  39  at  the  end  of  the  jetty,  22  cubic  yards  of  macadam  w 
placed  ;  26  cords  of  willows  weighted  with  11  cubic  yards  of  stone  were  placed  bet  w< 
crib  40  and  the  concrete  work  on  the  jetty  to  fill  a  void  at  this  place. 

^  WB8T  JETTY. 


No  work  has  been  done  upon  this  jetty  during  the  year;  it  remains  in  good  c* 
dition,  only  a  slight  settlement  of  the  concrete  blocks  having  occurred. 

During  the  month  of  August  24  cords  of  willows  and  30  cubic  yards  of  stone  w< 
placed  on  "  Pelican  Reef."  near  its  junction  with  the  jetty,  to  obstruct  a  channel  wh 
was  scouring  on  the  sea  side  of  the  jetty  by  the  water  which  escaped  over  it  at  hi, 
tide.  This  work,  together  with  that  (of  the  same  character)  which  was  done  last  yc 
has  been  effectual,  and  the  reef  has  formed  seaward  of  where  this  material  was  plac 
The  reef  has  changed  in  form  and  greatly  increased  in  area  during  the  year,  but  ms 
tains  about  the  same  position  as  it  did  a  year  ago.  Its  present  location  is  shown 
Chart  No.  2. 

The  following  table  gives  in  detail  information  regarding  the  settlement  of  the  c 
Crete  blocks  on  the  west  jetty. 

Tabies  eh&wing  elevation  of  concrete  hlockSy  at  various  dates,  above  the  plnne  of  average  JU 
tide,  and  the  total  subsidence  of  each  block  from  the  date  of  the  first  observation  and  t 
during  the  year. 

WEST  JETTY,  BELOW  STATION  101+25. 


Elevation  in  feet  and  tenths. 

Total  aabs 

ence. 

1880. 

1881. 

i     '    I 

• 

M 

• 

Location  of  block. 

S           tr 

• 

• 

%t 

a 

U 

©             c?' 

o 

9 

• 

0^K 

^ 

^ 

0 

^j 

M 

^ 

^ 

1 

B 

A 

r-« 

>^ 

2 

a 

5 
5 

9 

1 

5 

B* 
^ 

O 

•^ 

.3 

CO 

02 

1879. 

• 

1 

Jan.  31 
Jan.  30 

Station  101+25 

2.33 
2.28 

2.18 
2.12 

2.08 
2.03 

2.04 
1.98 

1.99 
1.91 

0.34  i        ( 

2 

0.37  •        i 

3 

Jan.  30 

2.27 

2.10 

2.00 

1.94 

1.87 

0.40 

( 

4 

Jan.  29 

2.44 

2.27 

2.16 

2.10 

2.04 

0.40 

.«> 

Jan.  29 
Jan.  28 

Station  102 

2.66 

2.51 

2.38 

2.32 

■  •         •  •  • 

2.26 

0.40 

6 

^^F  ^^^PV  VFW  ^f  SiS        ^b  ^F  HV    vVVVVVVw^VV^VWv9VVV 

7 

Jan.  21 

*"T72 

'"'i.57 

1.47 

1.45 

**L4i' 

0.31 

8 

Jan.  22 

1.54 

1.44 

1.29 

1.28 

1.28 

0.26 

9 

Jan.  23 

1.44 

1.85 

1.24 

1.23 

1.22 

0.22 

10 

Jan.  23 

1.47 

1.38 

1.29 

1.27 

1.22 

0.25 

11 

Jan.  24 

1.67 

1.48 

1.39 

1.17 

1.01 

0.56 

12 

Jan.  25 
Jan.  27 

Station  103 

L78 
2.10 

1.68 
2.02 

1.60 
1.92 

1.19 
L88 

1.16 

i.a5 

0.62 
0.25 

13 

^%^  ^t^KKM  ^V  ^  ^^  ^.^       ^fc  ^^  ^^   V^^^^^^    W  ^   ^>  ^P    ^^     vvvvvv 

14 

Jan.  27 

2.11 

2.03 

1.94 

1.91 

1.88 

0.23 

15 

,  Jan.  31 

2.30 

2.22 

2.13 

2.11 

2.07 

0.23 

16 

iFeb.    1 

2.  23 

2.14 

2.05 

1.79 

1.74 

0.49 

17 

Mar.  21 

2.65 

2.54 

2.45 

2.26 

2.22 

0.43 

18 

Mar.  21 

2.62 

2.54 

2.44 

2.42 

2.37 

0.25 

19 

Mar.  21 
Mar.  21 

Station  104 

2.55 
2.53 

2  46 
2.44 

2.37 
2.36 

2.35 
2.33 

2.31 
2.28 

0.24 
0.25 

20 

^*^  ^^^^^^^  ^r  ^b^       ^  ^*    ^••^w     •     vvvVWV     WW     w^w^^^ 

21 

Mar.  21 

2.59 

2.51 

2.43 

2.40 

2.33 

0.26 

22 

Mar.  24 

2  50 

2.41 

2.32 

2.31 

2.25 

0.25 

23 

1  Mar.  24 

2.42 

2.32 

2.22 

2.19 

2.14 

0.28 

24 

Mar.  24 
Mar.  24 

Station  105 

2.  35 
2.28 

2.26 
2.19 

2. 15 
2.09 

2.14 
2.07 

2.08 
2.02 

0.27 
0.26 

25 

K<  ^  V^  W  %    «  ^^r  m~M        ^  ^r  ^W    vVVS     WVV^^^^^^     V   ^   ^    9    ^    V 

26 

i  Mar.  24 

2.16 

2.07 

1.97 

1.94 

1.89 

0.27 

27 

1  Mar.  25 

2.22 

2.13 

2.03 

2.01 

1.96 

0,26 

28 

;  Mar.  2"» 

2.  35 

2.26 

2.15 

2.12 

2.09 

0.26 

29 

Mar.  2.'i 

2.48 

2.  .39 

2.  28 

2.  25 

2.21 

0.  27 

30 

Mar.  25 

2.  .58 

2.49 

2.38 

2.  35 

2.32 

0.26 

r 


APPENDIX   L. 


1255 


Table  9kowing  elevation  of  concrete  blocks,  at  various  dateSy  ^o, — Continued. 

WEST  JETTY.  BELOW  STATION  101+25. 


I 
2 


s 


31 
33 
33 
34 

33 
36 
37 

38 

39 

40 

41 

42 

43 

44 

45 

16 

47 

4« 

\9 

54 

51 

52 

J3 

:4 


18TO. 
Mar.  26 
Mat.  28 
Mar.  26 
Mar.  26 
Mar.  26 
Mar.  27 
Mar.  27 
Mar.  27 
Mar.  27 
Mar.  27 
Mar.  28 
Mar.  28 
Mar.  28 
Mar.  29 
Mar.  29 
Mar.  29 
Mar.  29 
Mar.  31 
Mar.  31 
Mar.  31 
Mar.  31 
Mar.  31 


(2 

a 

65 
66 
67 
U 

75 
71 
72 
73 
74 
75 
71 
77 
78 


n 

n 

83 

84 

m 

87 


»1 
92 

H 
95 


2 
3 
3 
3 
5 
5 
7 
8 
8 
8 
8 
8 
8 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr.  10 
Apr.  11 
Apr.  11 
Apr.  11 
Apr.  17 
Apr.  18 
'^  JuDeSO 
^  Jane! 4 
Jane 14 
June  16 
Jane 16 
JaDel6 
Jane 17 
Jane 17 
Jane 17 
June 18 
^  June 18 
'*»iJanel8 
A  Jane 19 
June 19 
Jane 19 
June 30 
Jane  30 
July  1 


Location  of  block. 


SUtion  106. 


Station  107, 


Station  108. 


SUtionl09. 


SUtion  110 


SUtion  111 


SUtion  112 


Station  113 


SUtion  114 


SUtion  115 


SUtion  116 


Elevation  in  feet  and  tenths. 


9 

a 

a 


2.65 
2.62 
2.61 
2.72 
2.73 


2. 
2. 
2. 


67 
HI 
79 


2.  HO 
2.70 
2.  ''4 
2.  r)3 
2.  ;9 
2.60 
2.  52 


2. 
2. 


^:i 
17 


2.27 
1.99 
2.05 
2.44 
2.44 
2.G6 
2.62 
2.51 


38 
50 
46 
42 
36 
2.39 
2.48 
2.60 
2.75 
2.84 
3.02 
2.03 
2.56 
2.74 
2.88 
3.07 
3.09 
2.89 
2.81 
2.92 
3. 00 
3.05 
3.12 
2.57 
2.28 
2.81 
2.37 
2.39 
2.31 
2.36 
2.23 
2.26 
2.27 
2.32 
2.31 
2.20 
2.21 
2.09 
2.  52 
2.67 
2.35 


1880. 


to 

a 


2.55 

2.52 

2:50 

2.60 

2.58 

2.54 

2.09 

2.67 

2.69 

2.59 

2.50 

2.38 

2.37 

2.49 

2.41 

2.33 

2.05 

2.17 

1.88 

1.87 

2.32 

2.33 

2.56 

2.50 

2.36 

2.22 

2.33 

2.29 

2.26 

2.18 

2.26 

2.41 

2.50 

2.64 

2.74 

2.90 

2.83 

2.47 

2.60 

2.78 

2.06 

2.97 

2.77 

2.67 

2.80 

2.88 

2.93 

2.97 

2.40 

2.08 

2.11 

2.17 

2.19 

2.10 

2.16 

2.08 

2.06 

2.04 

2.09 

2.10 

2.00 

2.01 

1.87 

2.32 

2.50 

2.14 


CO 

r-t 

U 
J 

a 


2.44 

2.40 

2.30 

2.52 

2.48 

2.44 

2.58 

2.59 

2.57 

2.47 

2.37 

2.25 

2.25 

2.38 

2.26 

2.19 

1.90 

2.03 

1.71 

L76 

2.15 

2.20 

2.43 

2.34 

2.22 

2.04 

2.15 

2.12 

2.09 

2.03 

2.09 

2.22 

2.33 

2.50 

2.59 

2.76 

2.68 

2.30 

2.47 

2.62 

2.82 

2.81 

2.55 

2.45 

2.61 

2.72 

2.78 

2.82 

2.24 

L89 

1.91 

1.77 

1.98 

1.89 

1.97 

1.88 

1.84 

1.82 

1.87 

1.87 

1.78 

L78 

1.68 

2.04 

2.24 

1.89 


188L 


I 


2.42 

2.37 

2.36 

2.48 

2.45 

2.40 

2.54 

2.55 

2.54 

2.44 

2.35 

2.10 

2.20 

2.34 

2.20 

2.03 

1.84 

2.00 

L64 

L68 

2.00 

2.15 

2.38 

2.29 

2.15 

L97 

2.09 

2.07 

2.04 

1.97 

2.05 

2.18 

2.30 

2.46 

2.55 

2.73 

2.57 

2  21 

2.42 

2.44 

2.27 

L93 

1.20 

2.17 

2.48 

2.63 

2.71 

2.73 

2.15 

1.78 

1.80 

1.86 

1.86 

L77 

1.88 

1.80 

1.74 

1.78 

1.80 

1.81 

1.72 

1.72 

1.60 

1.95 

2.18 

1.36 


9 


2.38 
2.34 
2.32 
2.43 
2.42 
2.36 
2.49 
2.48 
2.49 
2.37 
2.30 
2.13 
2.13 
2,27 
2.15 
L95 
L76 
L95 
L58 
L61 
2.04 
2.09 
2.34 
2.26 
2.10 
LOl 
2.03 
2.01 
L98 
1.01 
1.99 
2.14 
2.24 
2.39 
2.49 
2.67 
2.51 
S.14 
2.36 
2.39 
2.23 
L87 
L14 
2.12 
2.43 


2. 
2. 
2. 
2. 
1. 
1. 


60 
66 
70 
11 
72 
73 


t.81 


1.81 
1.72 
1.83 
1.74 
L68 
1.67 
1.73 
1.75 
1.66 
1.66 
1.55 
1.89 
2.09 
1.24 


ToUl  sabsid- 
ence. 


3 


Ha 
I 


0.27 

0.28 

0.29 

0.29 

0.31 

0.31 

0.32 

0.31 

0.31 

0.33 

0.34 

0.40 

0.36 

0.33 

0.37 

0.48 

0.41 

0.32 

0.41 

0.44 

0.40 

0.35 

0.32 

0.36 

0.41 

0.47 

0.47 

0.45 

0.44 

0.45 

0.40 

0.34 

0.36 

0.36 

0.35 

0.35 

0.42 

0.42 

0.38 

0.49 

0.84 

L22 

1.75 

0.69 

0.49 

0.40 

0.39 

0.42 

0.46 

0.56 

0.58 

0.  56 

0.58 

0.59 

0.53 

0.49 

0.58 

0.60 

0.59 

0.56 

0.54 

0.55 

0.54 

0.63 

0.58 

1.11 


a> 

c 
'^— • 

o 

.a 

CO 


0.74 

0.78 

0.82 

0.81 

0.80 

0.87 

0.82 

0.82 

0.72 

0.74 

0.74 

0.94 

0.99 

0.91 

1.08 

1.31 

L45 

L2d 

1.73 

L49 

1.16 

1.16 

1.03 

L06 

1.16 

1.24 

1.22 

1.22 

L21 

1.14 

L13 

L02 

1.07 

1.01 

0.97 

0.94 

0.93 

L37 

L15 

L03 

1.19 

1.51 

2.13 

L25 

1.01 

0.86 

0.88 

0.91 

1.39 

L24 

LOS 

1.16 


24 
28 
02 
18 
10 
17 
1.25 
L24 
L26 
L29 
1.38 
L64 
L41 
2.23 


*Wiigbtof  concrete  mixed  partially  re8t«  upon  thia  block  and  therefore  its  subsidence  is  not  considered. 
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WEST  JETTY,  ABOVE  STATION  101+25. 


Elevmtion  in  fe^ 


1 
2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26  I 
27 
28  ' 
29 
30 
81  1 
32 
33  I 
34 
35 
36  ' 

37 ; 

38  ; 

39, 

40 

41 

42  I 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 


1870. 
May 
May 

May 
May 
Ma> 

May 
May 
May  10 
Mav  10 
May  12 
May  12 
May  12 
May  12 
May  13 
May  13 
Hay  13 
May  13 
May  13 
May  13 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
Mhv  14 
MaYl5 
May  15 
May  15 
May  15 
May  15 
May  15 
May  16 
May  16 
Mav  16 
MaV  16 
May  17 
MaV  17 
MaV  17 
MaV  17 
MaV  19 
MaV  19 
MaV  19 
May  20 
May  20 
May*20 
May  20 
May  20 
Mav  20 
MaV  21 
MaV  21 
MaV  21 
MaV  21 
MaV  21 
MaV  21 
MaV  22 
MaV  22 
May  22 


Total  sol 
met. 


M 

s 

• 

•3 

^ 

J9 

«». 

a 

O 

Z 

u» 

ji 

^ 

SP 

a 

5 

s 

O           1 

^ 

Q       ' 

Location  of  block. 


^ 

o 


SUtion  101 


Station  100 


Station  99 


Station  98 


1 

SUtion  97 i 

Station  96    

Station  95 

Station  94 

Station  93 

Station  92 

Stati<ln  91 

Station  90 

$;tAt{nTi  »«  -i.  07      

2.54 

2.  70 
2.66 
2.89 
2.89 
2.54 
2.17 
2.15 
2.20 
2.24 
2.24 
2.26 
2.24 
2.17 
2.11 
2.15 
2.27 
1.99 
2.05 
L95 
1.73 
1.57 
1.59 
1.68 
L68 
1.51 
1.49 
1.51 
1.45 
1.73 
1.79 


1. 
1. 
1. 
1. 
1. 


85 
88 
81 
88 
86 
1.73 
1.93 
2.14 
2.38 
2.44 
2-42 
2.  43 
2.56 
2.54 
2.69 
2.58 
2.49 
2.28 
2.21 
2.30 
2.47 
2.54 
2.  55 
2.  25 
1.79 
1.71 
1.90 
2.07 


1880. 


a 


2.40 
2.56 
2.52 
2.71 
2.59 
2.39 
2.02 
L93 
2.03 
2.08 
2  06 
2,07 
2.05 
1.98 
1.94 
1.96 
2.07 
1.79 
1.86 
1.76 


52 

35 

36 

47 

27 
1.27 
1.26 
1.30 
1.27 
1.54 
1.59 
1.65 
1.69 
1.62 
1.70 
1.68 
1..57 
1.78 
1.99 
2.24 
2.28 
2.29 
2.31 
2.42 
2.39 
2.54 
2.42 
2.34 
2.13 
2.01 
2.17  \ 
2.33 
2.39 
2.41 
2.12 
].(>4 
1.59 
1.75 
1.93 


04 


2.31 
2.46 
2.43 
2.63 
2.47 
2.33 
L94 
1.85 
1.95 
2.01 
1.98 
2.02 
2.00 
1.90 
1.84 
1.88 
2.00 
1.72 
1.80 
1.71 
L46 
1.28 
1.31 
L43 
1.45 
1.22 
1.21 
1.23 
1.19 
1.46 
1.53 
L60 
1.64 
1.54 
1.63 
1.61 
1.50 
1.70 
1.95 
2.15 
2.19 
2.21 
2.23 
2.36 
2.35 


2. 
2. 
2. 
2. 
1. 


1881. 


49 
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L61 
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fFing-dama, — During  the  menth  of  Jnly,  1860,  a  condemned  model  barge  was  sank 
near  the  west  shore,  opposite  a  point  1,2()0  feet  below  East  Point,  to  serve  as  a  wing- 
dam  ;  the  inner  or  diore  end  was  at  average  flood-tide,  and  1&5  feet  from  this  end  the 
<lepth  of  water  over  the  barge  was  15  feet ;  26  cubic  yards  of  marl  were  used  to  aid  in 
sinking  it. 

In  September  a  wing-dam  was  constructed  and  sunk  near  the  west  shore,  opposite 
»  point  350  feet  below  East  Point.  This  consisted  of  a  coal  barge  170  feet  long,  26 
feet  ^de,  and  9.4  feet  high,  one  side  of  which  was  built  up  to  a  neight  of  22  feet  on 
one  end  and  sloping  to  9.  foet  on  the  other,  in  accordance  with  the  slope  of  the  bottom 
wkt  the  locality  where  it  was  placed,  so  that  when  in  position  the  upper  edge  would  be 
hcnrizontal ;  this  addition  was  braced  by  timbers  leading  firom  it  to  the  bottom  beams 
of  tlie  barge ;  twenty  piles  were  driven  to  hold  it  in  position,  and  it  was  sunk  by  scut- 
tlingy  and  afterwards  ?(1  cubic  yards  of  stone,  53  cubic  yards  of  gravel,  and  25  cable 
yarns  of  sand  were  thrown  into  it. 

Tliefle  two  structures  had  but  little  effect  in  deepening  or  widening  the  channel  at 
^bis  point. 

During  the  months  of  May  ahd  June  the  old  wing-dam  (p),  opposite  a  point  1,820 
£eet  below  East  Point,  was  extended  30  feet,  and  two  new  lattice-dams  built  on  the 
«anie  side,  opposite  points  110  and  1,020  feet  below  East  Point.  The  lengths  of  the 
latter  are,  respectively,  103  and  194  feet,  and  the  outer  ends  of  each  of  the  three  are 
in  t24  feet  depth  of  water.  For  the  first  dam,  10  piles  were  driven,  against  which  and 
the  old  remaining  piles  205  linear  feet  of  lattice  work  was  placed.  Lattice-dam  No.  1 
contains  ten  piles  and  103  linear  feet  of  lattice  work,  in  five  sections;  No.  2  contains 
eighteen  piles  and  194  linear  feet  of  lattice  work,  in  nine  sections.  In  these  three  struct- 
urea  thirty-eight  piles,  8,642  feet  B.  M.  scantling,  and  1,193  bolts  were  used. 

Tbe^  lattice  work  for  these  dams  is  the  same  in  construction  as  that  described  for 
those  built  in  the  pass  itself,  except  that  the  openings  are  12  instead  of  18  inches 
aqnare. 

The  locations  of  the  above-described  dams  are  shown  on  Chart  No.  1. 
I^redging.^'DnTing  the  year  the  dredging  done  at  different  localities  has  amounted 
in  time  to  seventy-one  days  of  ten  hours  each,  as  follows : 

Sixteen  days  in  the  pass  itself.  If  miles  below  Head  of  Passes. 
Kour  days  in  the  pass  itself,  near  Bayou  Grande. 
Thirty-two  days  in  the  *' channel  through  the  jetties." 
Nineteen  days  on  the  lump  700  feet  beyond  the  end  of  the  jetties. 
On  the  6th  of  July  last  year  the  depth  of  wat«r  on  a  lump,  which  has  long  existed 
700  feet  beyond  the  present  end  of  the  east  jetty  and  200  feet  west  of  a  line  which  Is 
the  prolongation  of  that  jetty,  was  from  15.2  t>o  19.2  feet ;  after  ten  and  a  half  days' 
dredging  the  depth  over  the  same  area  was  increased  to  from  23  to  29  feet. 

The  depth  of  water  over  this  shoal  decreased  slightly  from  month  to  month,  main- 
taining more  than  22  feet  up  to  March  1 ;  after  this  time  it  shoaled  somewhat  faster, 
antil  on  June  13  a  depth  of^  17.2  feet  was  foand  on  it  (see  Chart  No.  3),  but  its  area  is 
small  compared  with  what  it  was  before  any  dredging  was  done.  During  last  month 
this  lump  was  again  dredged  and  Its  area  decreased,  though  the  least  depth  remained 
about  the  same.    (See  Chart  No.  2. ) 

AddiHonal  plant, — During  the  year  twelve  piles  have  been  <lriven  along  the  east 
shore  above  East  Point  for  moorings ;  two  flat-boats  have  been  rebottomed;  an  addi- 
tion built  t-o  one  dwelling,  and  a  building  formerly  used  as  a  boarding-house,  at  the 
head  of  the  pass,  has  been  moved  to  this  place,  and  by  additions  converted  into  two 
small  tenement  houses. 

•  At  times  when,  on  account  of  a  heavy  sea  rolling  over  the  east  jetty,  work  could 
not  be  prosecuted  there,  the  force  was  employed  in  discharg^ing  ballast  from  vessels 
and  distribating  the  same  to  raise  the  surface  adjacent  to  dwellings  and  other  build- 
ing, above  the  tide-water. 

t'arce  employed, — ^The  average  force  employed  during  the  year,  including  officers, 
mechanics,  foremen,  laborers,  «&.c.,  has  been  about  seventy  in  number. 

KXAMINATIOX8  AND  SURX'^TS. 

The  examinations  and  surveys  ma<le  during  the  year  have  been  reported  to  you 
monthly,  and  were  as  follows : 

Periodical  surveys  to  determine  whether  a  channel  of  require<l  dimensions  had  been 
maintained  **  through  the  jetties  " :  a  complete  sur>'ey  of  the  pass,  together  with  par- 
tial surveys  at  times  to  determine  the  depth  at  localities  where  shoaling  was  liable  to 
decrease  the  depth  to  less  than  26  feet ;  observations  td  determine  the  slope  of  South 
Pass  and  the  dis(;harge  of  the  three  passes;  sediment,  tidal,  and  velocity  observations ; 
levels  on  concrete  work,  &c.,  together  with  more  extended  surveys,  charts  of  which 
accompany  this  report.  All  work  during  the  year  has  been  reduced,  plotted,  and  the 
results  tabulated  herein  or  shown  graphically  on  charts,  so  that  but  little  is  required 
descriptively  to  make  them  clearly  understoo<l. 
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The  survey  at  this  point  was  extended  over  the  same  area  as  that  of  last  year,  and 
is  given  on  Chart  No.  6.  From  an  inspection  of  this  chart  and  a  comparison  with 
tluit  of  last  year,  a  considerable  change  is  readily  noted  in  the  depth  of  Northeast 
Pass  during  the  year.  Last  year  there  was  a  very  small  area  above  the  mattress-sill 
which  had  a  greater  depth  than  30  feet.  This  area  has  greatly  increased  during  the 
year,  the  deepening  extending  up  into  the  main  river.  The  increase  in  depth  over 
this  area  varies  from  I  to  5^  feet. 

On  Chart  No.  9  are  given  comparative  cross-sections,  IJ,and  OH, taken,  respect- 
ively, 2r)0  and  2,120  feet  above  Upper  Dam.  Their  locations  are  shown  on  Chart  No. 
6.  Profiles  of  lines,  A  B,  C  D,  and  E  F  (Chart  No.  6),  are  also  given  on  Chart  No.  9. 
From  an  inspection  of  these  profiles  and  cross-sections  it  will  be  seeu  that  but  little 
change  has  taken  place  in  Southwest  Pass,  except  below  the  mattress-sill,  where  it  has 
deepened.  The  upper  portion  of  the  line  designating  26  feat  depth  on  the  west  shore 
of  the  pass  has  moved  shoreward  from  where  it  was  a  year  ago,  and  assumed  a  direc- 
tion almost  parallel  to  a  tangent  to  east  T-head  extension  at  its  junction  with  Upper 
Dam.  From  profile  A  B,  we  find  that  shoaling  has  taken  place  above  a  point  which 
is  1,450  feet  above  Upper  Dam,  and  below  this  point  there  is  a  deepening,  which  is 
greatest  from  500  feet  above  this  dam  to  1,000  feet  below  it.  Below  station  cluster 
the  channel  has  shoaled  in  some  places  and  deepened  in  others,  there  being,  however, 
no  remarkable  change.  The  upper  1,200  feet  in  length  of  the  line  A  B,  passed 
through  the  center  of  the  only  area  above  Upper  Dam  which  had  a  greater  depth  than 
30  feet  last  year.  The  greater  portion  of  this  area  has  shoaled  to  a  less  depth  than  30 
feet,  and  what  remains  of  it,  having  a.greater  depth  than  30  feet,  has  joined  with  the 
30-foot  channel  into  Northeast  Pass.  Tliat  portion  of  the  26-foot  curve  abov©^  Upper 
Dam  which  designateis  the  east  side  of  the  channel  into  South  Pass  has  moved  east- 
ward a  little,  and,  Hike  the  same  curs'e  near  the  west  shore  of  Southwest  Pass,  has 
taken  a  direction  parallel  to  a  tangent  to  east  T-head  extension.  East  of  this  tangent 
the  change  has  been  a  deepening,  increasing  in  amount  across  Northeast  Pass.  Eleven 
hundred  feet  from  the  east  shore  of  this  pass  there  seems  to  be  an  area  which  has 
undergone  little  or  no  change,  while  between  this  point  and  the  east  shore  there  has 
been  a  shoaling. 

Tlie  upper  extremity  of  the  line  A  B,  divides  the  width  of  ^'ater-way  almost 
equally,  and  from  an  inspection  of  Chart  No.  6,  it  will  be  seen  that  Northeast  Pass  re- 
ceives its  volume  of  water  from  about  the  same  width  of  section  that  the  other  two 
passes  do. 

Profile  E  F  does  not  show  the  greatest  change  in  Northeast  Pass,  but  taken  in  con- 
nection with  sections  I  J  and  G  H,  the  change  is  readily  noted. 

The  volume  of  water  passing  through  the  easterly  break  in  the  Upper  Dam,  goe^ 
directly  into  Northeast  Pass,  and  the  scour  which  it  has  created,  as  shown  by  section 
I  J,  has  evidently  increased  the  fall  inta  this  pass  and  thus  drawn  into  it  a  portion  of 
the  volume  which  was  previously  entering  the  other  passi^s.  During  the  year  there 
has  been  an  nnusual  period  of  time  during  which  the  wind  blew  from  a  direction  vary- 
ing between  north  and  west,  the  prevailing  direction  during  these  times  being  nearly 
northwesterly.  The  general  direction  of  the  deep  channel  in  that  portion  of  North- 
east Pass,  shown  on  Chart  No.  6,  is  northwest,  and  this,  too,  is  the  direction  of  the 
main  river  above  the  passes,  consequently  the  velocity  and  volume  into  this  pass  which 
is  unobstructed,  would  be  increased,  while  into  the  other  passes  it  would  be  directed 
against  the  Upper  Dam  and  the  east  T-head  extension,  a;id  to  some  extent  create  a 
head  of  water  and  thereby  still  further  increase  the  flow  into  Northeast  Pass.  The 
west  shore  of  South  Pass,  from  Dam  No.  3  to  opposite  the  foot  of  Crane  Island,  has  cut 
away  from  20  to  110  feet  since  1875,  being  greatest  opposite  the  island,  and  the  chan- 
nel shore  of  the  lower  half  of  the  island  has  cut  away  from  20  to  50  feet.  During  the 
year  the  cutting  on  the  west  shore  has  been  from  10  to  50  feet,  and  was  confined  to 
that  portion  opposite  the  island. 

Discharge  and  slope  obaervations. — It  has  been  impracticable  to  make  frequent  obser- 
vations to  determine  the  discharge  of  the  three  passes  ;  these  are  only  of  value  when 
made  at  ,times  when  there  is  no  tide,  that  is,  at  moon's  zero  declination,  but  at  such 
times  it  frequently  occurs  that  the  weather  is  unfavorable  or  that  more  iipportant 
work  is  required. 

Three  sets  of  observations  were  made  during  the  year,  but  in  two  cases  they  were 
internipted  by  storm.  , 

On  June  4,  I  made  a  set  of  observations  under  most  favorable  conditions;  at  this 
time  the  river's  surface  indicated  12.2  feet  on  the  gauge  at  Carrollton,  La.,  which 
stage  it  had  maintained  with  but  slight  fluctuations  for  three  months  previous.  These 
results  show  that  South  Pass  was  discharging  9.8  i)er  cent. ;  Southwest  Pass,  42.8  per 
cent. ;  and  Northeast  Pass,  47.4  per  cent,  of  the  total  discharged  by  the  three  (iasses, 
and  a  comparison  of  them  with  previous  results  taken  at  the  same  stage  of  river  shows 
the  discharge  of  Northeast  Pass  to  have  been  increasing  since  Upper  Dam  broke  away 
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I>ec«iiibeT,  1879),  while  the  other  passes  have  slightly  decreased ;  as  compared  with 
he  meaD  of  all  previous  results,  these  show  a  decrease  of  seven-tenths  of  one  per 
xnt.  in  South  Pass,  one  per  cent,  in  Southwest  Pass,  and  an  increase  of  1.7  per  cent. 
in  ^ortlieast  Pass. 

Tlie  results  of  observations  made  during  the  year  to  determine  the  slope  of  South 
Pass  are  given  graphically  on  the  following  diagram : 


L — *H»»?^^«>-i^?T'^T?rtr7'V7rrrrftTfryy**> 
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SURVEY  OF  SOUTH  PASS  FROM  ITS  HEAD  TO  SOUTH  PASS  UGHT-HOUSE. 

During  the  month  of  October,  while  the  river  was  at  its  low  stage,  a  survey  ot 
South  ^ass  was  made  and  the  results  compared  with  those  obtained  in  1875  and  1879, 
from  surveys  made  at  the  same  stage  of  river.  The  Charts  of  this  survey  are  Nos.  4 
and  5 ;  the  results  of  the  comparisons  made  are  given  in  the  following  tables,  and 
represented  graphically  on  Chart  No  7. 

Comparative  mean  depth  of  South  PaeSy  for  each  1,000 /eei  in  lengthy  from  ^  Baifou  Grandt 

to  South  Pass  light-house, 

[From  surveys  made  In  1875, 1878, 1879,  and  1880.] 


From  Bayon  Grande 
down,  in  divisions 
1,000  feet  long. 
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1,000  to 
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3, 000  to 

4, 000  to 
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5.54 
5.35 
5.18 
4.98 
4.79 
4.60 
4.41 
4.22 
4.04 
3.85 
3.66 
3.47 
a28 
3.09 
2.90 
2.71 
2.52 
2.33 
2.14 
1.95 
L76 
1.57 
L3S 
1.19 
LOO 
0.81 
0.62 
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8q.  yds, 
101,  111 
91,666 
82,777 
78,666 
73,888 
66.666 
61,  111 
63.333 
65,555 
67,777 
70, 555 
75,000 
75,000 
68.888 
61,111 
56, 666 
56,  666 
58,333 
61,666 
65,000 
72,777 
74.444 
72,777 
72,222 
72,222 
71,  111 
68,888 
67,777 
58,333 


Moan  depth  of  division. 
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Feet 
25.2 
84.1 
25.6 
26.8 
25.9 
28.4 
31.2 
3L5 
80.7 
30.6 
30.1 
29.3 
27.4 
30.2 
29.4 
30.3 
29.4 
30.5 
27.9 
27.5 
25.7 
23.9 
25.0 
24.1 
23.7 
24.4 
25.6 
26.0 
26.5 
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Feet. 
20.7 
22.6 
25.6 
25.7 
27.1 
29.5 
31.9 
29.0 
29.8 
29.0 
26. 8 
25.4 
26.5 
27.8 
29.1 
29.3 
30.6 
29.3 
29.1 
26.3 
25.0 
22.4 
26.8 
24.7 
26.5 
28.0 
26.3 
26.8 
26.5 
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Feet 
21.2 
23.8 
25.3 
26.1 
25.6 
30.0 
32.0 
29.3 
30.6 
29.6 
2a2 
28.7 
26.7 
27.5 
30.6 
31.4 
31.8 
30.0 
29.0 
2&3 
26.5 
26.4 
27.3 
26.5 
26.1 
26.9 
25.8 
26.9 
28.2 
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FeeL 
20.7 
23.1 
24.6 
24.5 
26.6 
30.2 
3L1 
2&9 
2&3 
27.7 
26.4 
24.9 
24.9 
27.0 
30.0 
30.8 
29.3 
29.4 
28.8 
27.9 
S6.0 
25.3 
26.6 
26.0 
27.1 
26.4 
26.7 
26.3 
26.4 
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FeeL 

F.  0. 411 
F.  a647 
F.  0. 702 
F.  1.546 
8.  0.990 
S.  0.266 
F.  0. 931 
F.  0. 462 
F.  2.274 
F.  1.996 
F.  L  748 
F.  0. 765 
F.  L839 
F.  0. 445 
F.  0.606 
F.  0.  503 
F.  2.449 
F.  0. 614 
F.  0.134 
F.  0.344 
F.  0. 549 
F.  1. 031 
F.  0.646 
F.  0. 547 
S.  0.962 
F.  0.508 
S.  0.904 
F.  0.566 
F.  L  742 


Total  amount  of 
sooarorflUflrom 
Jane,  1879,  to 
October,  1880. 


Sconr. 

Fill 

Cu.yd§. 

Cu.  pdf. 

13,^-.2 

19,  lO 

...... 

18,370 

39, 5M 

24,383 

5,911 

18,965 

9,753 

49,fl01 

45,094 

•  •  ••  • 

41,110 

19,125 

45,975 

10.218 

12,344 

11,301 

46,258 

11,939 

2,754 

7.453 

13,318 

25.584 

•••••• 

15.«ii 

13,1® 

23,159 

"12.041 

20,758 

"  i2,*7'2 

83,b72 

74,211 


550.821 


Total  area  from  Bayou  Grande  down 

Total  fill  from  June,  1879,  to  October,  1880 

Average  depth  of  fill 

Total  fill  from  June,  1875,  to  October,  1880  . 
Average  depth  of  fill 


.square  yards. .  1, 9S»^  ^J 
..cubic yards..      ♦^J*  JjS 


.cubic  yards. 
feet. 


a.«27 
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Ccmparatire  mean  dqpth  of  South  Pass^for  each  1, 000  feet  in  lengthy  from  A  Bayou  Grande 

to  head  of  Pass. 

[From  rarreya  made  in  1875, 1878, 1879,  and  1880.] 


From  Bayou  Grande 
np.  in  diyisions 
1,000  f<eet  long. 


0 
1,000 
2,000 
3.000 

4,  OOO 

5,  OUO 

6,  OUO 

7,  OOO 

8,  000 

9,  OOO 
10,000 
11.000 
12.  OOO 

ia,ooo 

14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,090 


to 
to 
to 
to 
to 
to 
to 
to 
to 


1. 

2, 
3. 
4, 
6. 
6. 
7, 
8. 
9. 


to  10, 
toll, 
to  12, 
to  13, 
to  14, 
to  15, 
to  16, 
to  17, 
to  18, 
to  19. 
to  20, 
to  21, 
to  22, 
to  23, 


000 

000. 

000. 

000. 

000. 

000 

000. 

000. 

000. 

000. 

000. 

000, 

000. 

000. 

000. 

000. 

000. 

000. 

000. 

000. 

000. 

000. 

000. 


Total. 


a 

5 


a 

ee| 

Si 
'O  ce 


5.02 
6.11 
6.30 
6.40 
6.68 
6.87 
7.06 
7.25 
7.44 
7.63 
7.82 
a  01 
a20 
8.30 
a58 

a  77 
ao6 

0.14 
0.33 
0.52 
0.71 
0.00 
10.00 


o 

•mm 

JO 

"> 

e 


<1 


Sg.  ydi. 
104.444 
02,222 
82.222 
72,222 
64,444 
63,666 
68,333 
67,222 
62,222 
63.333 
67,777 
68.888 
67,777 
70,000 
04,444 
122.777 
113,333 
105,555 
05,000 
84,444 
77, 777 
72,222 
80,888 


1,  861, 212 


Mean  depth  of  division. 


1^ 


Feet 
24.8 
26.4 
2a  6 
33.0 
33.5 
36.0 
34.2 
33.8 
33.6 
37.0 
35.5 
35w8 
86.1 
36.3 
33.8 
2&4 
23.1 
27.2 
27.6 
20.2 
33.4 
36.2 
36.3 


So 


Feet. 
20.5 
25.8 
25.1 
20.7 
33.4 
33.2 
30.0 
29.8 
31.7 
82.2 
33.4 
31.5 
3L0 
31.3 
25.6 
20.7 

las 

22.2 
23  5 
24.0 
25.2 
2a4 
31.2 


00 


a 
a 

^3 


Feet 
21.4 
22.8 
2.5.0 
20.0 
30.1 
32.8 
32.1 
30.8 
30.7 
31.0 
30.0 
20.8 

2ai 

20.6 
21.6 
16.7 

ia8 

20.4 
23.2 
25.5 
28.1 
32.1 
32.8 


Feet. 
21.5 
22.5 
24.5 
28.8 
30.0 
32.4 
30.8 
.20.7 
82.1 
81.6 
2a  4 
27.4 

2ai 

20.5 
23.0 

las 

20.0 
211.2 
23.6 
2a  0 
30.4 

sao 

34.2 


Fe4t. 
S.  0.  Ill 
F.  0. 313 
F.  0. 430 
F.  0.213 
F.  0. 110 
F.  0. 354 
F.  1.  333 
F.  1. 132 
S.  1. 368 
S.  0. 635 
F.  1.  607 
F.  2  430 
S.  0. 045 
F.  0. 174 
S.  L846 
S.  1. 626 
S.  1. 193 
S.  0.800 
S.  0.388 
S.  0.560 
S.  2. 300 
S.  6.832 
S.  1. 433 


Total  amount  of 
scour  or  fill 
from  June, 
1879.  to  Octo- 
ber, 1880. 


Scour. 


Cu.  yds. 
3,864 


Fill. 


28, 373 
13, 405 


1,016 


42,373 
66,545 
45,069 
28,148 
12,286 
16,  016 
50,620 
164, 476 
38,637 


|5L0, 837 


Cu.yds. 

0,622 

11,785 

6,127 

2,556 

7.512 

30,862 

25,365 


36,306 
56,006 


4,060 


188,701 


Total  area  from  Bayon  Grande  np square  yards . .  1,861,212 

Total  scour  from  June,  1870,  to  October,  1880 cubic  yards..      331,136 

AT-erage  depth  of  scour feet..         0.531 

Total  fill  from  June,  1875,  to  October,  1880 cubic  yards..  2,833,710 

Average  depth  of  fill feet..         4.567 

Total  arcAof  Pass square  yards..  8,821,108 

Total  fill  from  June,  1870,  to  October,  1880 cubic  yards..      145,474 

A veraee  depth  of  fill feet . .         0. 114 

Total  fill  from  June,  1875,  to  October,  1880 : cubio  yards..  3,243,138 

Average  depth  of  fill  for  the  whole  Pass feet . .         2. 544 

Tbe  above  resnlts  show  an  average  fill  thronghout  the  Pass  of  one-tenth  of  a  foot 
during  the  year,  and  of  2^  feet  since  1875.  The  portion  below  Bayou  Grande  shows 
an  average  shoaling  of  seven-tenths  of  a  foot  during  the  year,  and  of  six-tenths  of.  a 
foot  since  1875,  while  the  j)ortion  above  Bayon  Grande  shows  a  scour  of  five-tenths  of 
a  foot  during  the  year,  and  a  shoaling  of  4^  feet  since  1875. 

From  an  inspection  of  the  profiles  and  cross-sectioi^s  on  Chart  No.  7,  the  locations  of 
the  greatest  and  least  shoaling  will  be  readily  noted,  and  it  will  be  seen  that  the 
greatest  shoaling  has  taken  place  along  the  line  of  deepest  water  and  at  localities 
where  the  Pass  is  widest.  In  June,  1879,  the  total  length  of  Pass  which  showed  a  less 
depth  than  30  feet  was  five-tenths  of  a  mile;  and  in  October,  1880,  this  length  had 
been  increased  to  1.4  miles,  the  greatest  shoaling  being  near  to  and  above  Bayon 
Grande.  The  profiles  above  referred  to  are  continued  to  the  ends  of  the  jetties,  and  an 
inspection  of  them  gives  one  a  good  idea  of  the  amount  of  material  which  has  been 
removed  from  the  bar  which  obstructed  the  entrance  to  South  Pass  before  the  jetties 
were  built.  -  ,     t^ 

.  On  May  10, 1881, 1  made  a  survey  at  the  locality^lf  miles  below  the  head  of  the  Pas^ 
and  found  that  the  channel  here,  which  had  previously  shoaled  to  a  less  depth  than  26 
feet  (see  Appendix  A,  certificate  of  May  9),  had  increased  in  depth,  owing  to  the  eflfect 
of  the  lattice-dams,  which  were  completed  at  this  locality  three  days  previous.  At 
this  time  I  found  the  least  depth  to  be  28  feet  and  the  least  width  of  the  26-foot  chan- 
nel 130  feet.  On  June  20  I  made  another  survey  at  this  locality,  and  found  that  the 
width  of  the  26-foot  channel  had  increased  to  190  feet,  but  the  least  depth  remained 
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about  the  same  as  before.  This  latter  snrvey  is  shown  on  Chart  No.  5.  The  width  of 
the  26-foot  channel  near  Bayou  Grande  has  increased  since  October,  and  is  now  160 
feet,  with  a  least  central  depth  of  27  feet.  These  are  the  minimum  channel  dimen- 
sions at  present  from  the  main  river  to  the  Gulf  of  Mexico. 

The  channel  through  the  Jetties. — The  channel  through  the  jetties  is  shown  on  Charts 
Nos.  1  and  2.  In  Appendix  A  I  have  given  copies  of  the  certificates  which  you  have 
issued  during  the  year,  as  they  give  information  regarding  the  maintenance  of  chan- 
nel, not  only  throughout  the  jetties,  but  throughout  the  Pass. 

This  channel  has  undergone  slight  fluctuations  during  the  year,  and  with  but  little 
dredging  has  maintained  the  required  dimensions,  as  is  shown  by  the  following  table : 

Tabulated  statement  giving  the  minimum  depths  and  widths  of  channel  through  the  jetties^  in 
separate  reaches  of  2,000  feet  eachy  according  to  surveys  made  monthly  during  the  fiscal 
year  ending  June  30,  1881. 

[Diatances  from  East  Point,  in  feet.] 


Date  on  which  soondings 
were  made. 


1880. 

June 

July 

Aneust 

September 

October 

November 

December 

1881. 

January  

February 

March 

April 

May 

June 


0-2000. 


2,000-4,000. 


4,000-6,000. 


Least  width 

• 

for— 

5 

p.  - 

4) 

*» 

•*a 

-c 

2^' 

2^ 

-*» 

o  •*» 

C  «A 

3 

«M    P. 

«M    ft 

.     9 

.     4, 

w« 

o-o 

M 

CO 

200 
210 
200 
200 
200 
200 
230 

230 
240 
240 
240 
220 
250 


Least  width 

• 

for— 

JQ 

•«.» 
^ 

■*» 

■*» 

-O 

2-a 

2^ 

•♦a 

0-*a 

O-tit 

«e 

«M  ft 

«M    ft 

^ 

50 
40 
30 
30 
50 
30 
20 

30 
40 
40 
60 
30 
20 


32.5 

31 

30.4 

31 

3L5 

31.0 

80.6 

30.4 
30.2 
31.2 
30.0 
80.5 
30.5 


270 
290 
230 
240 
270 
260 
270 

250 
275 
280 
290 
280 
*Z80 


50 
50 
80 
30 
50 
50 
40 

30 
50 
60 
50 
30 
40 


Least  width 
for — 


2-« 

o  <«^ 

«M    ft 

CO 


290 
280 
250 
250 
260 
255 
270 

240 
230 
260 
280 
260 
290 


6,000-8,000. 


8,000-10,000. 


10,000-12,000. 


Dat«  on  which  soundings 
were  made. 


1880. 

June 

July 

August 

September 

October 

November 

December 

1881. 

January 

February 

March 

April 

May 

June 


CD 


3L4 

30.8 

32 

30.6 

30.3 

30.8 

30.8 

33.8 

32.0 

32 

33 

32.6 

32 


Least  width  I 
for-  '• 


%4 
«M  ft 

tons 


250 
240 
270 
200 
210 
200 
235 

230 
200 
250 
230 
270 
230 


2^ 


120 
50 
90 
60 
40 
50 
75 

80 
70 
70 
90 

90  I 
100  I 


Least 

width 

• 

JQ 

for— 

2 

2-^ 

30-foot 
depth. 

35.1 

260 

120 

31.5 

240 

70 

32.0 

230 

70 

32.0 

220 

70 

31.0 

210 

60 

30.9 

215 

60 

31.0 

210 

45 

30.7 

220 

50 

31.0 

200 

40 

32.0 

220 

80 

33.0 

240 

60 

30.5 

230 

50 

31.7 

240 

120 

ft 

'V 
ae 

1-9 


32.0 
30.3 
80.3 
31.0 
30.5 
30.5 
30.3 

30.3 
30.0 
30.5 
30.5 
31.2 
31.7 


Least  width 
for — 


2-« 

«M    ft 
*      & 


300 
210 
220 
230 
220 
215 
220 

210 
200 
250 
250 
240 
230 


I 


**^  ft 


130 
30 
50 
30 
30 
25 
25 

30 
20 
70 
70 
60 
60 


The  least  depth  through  the  jetties  at  present  is  30  feet,  and  tfhe  least  width  of  the 
30-foot  channel  is  20  feet ;  this  is  at  a  locality  1,200  feet  below  East  Point ;  the  least 
width  of  the  26-foot  channel  is  230  feet.  OnJune  24,  the  width  of  the  26-foot  channel 
between  the  lumps  seaward  of  the  end  of  east  jetty  was  found  to  be  but  110  feet;  this 
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The  results  seaward  from  the  ends  of  the  jetties  of  course  depend  largely  npon  theii 
condition  ;  during  previous  years  they  have  been  in  process  of  construction,  and  con- 
siderable water  was  escaping  over  them,  but  during  the  past  year  they  have  remainetl 
in  good  condition,  contiuing  the  water  in  a  channel  between  them  until  it  was  dis- 
charged between  their  ends.  This  condition  alone  makes  the  results  of  this  year  more 
valuable  and  interesting  than  those  for  any  previous  year.  The  changes  in  the  Gall 
are  of  course  dependent  upon  other  conditions,  such  as  the  stage  of  tl^e  river  during 
the  year,  the  character  and  amount  of  sediment  transported,  &c. 

To  one  who  wishes  t^  gain  an  idea  of  the  change  which  is  taking  place  beyond  the 
ends  of  the  jetties  without  going  into  details,  the  most  simple  comparison  is  by  placing 
a  irju'iug  of  one  chart  npon  that  of  another  and  following  the  curves  designating  dif- 
ferent depths  and  noting  the  changes  in  the  position  of  each  curve  between  the  two 
dates.  This  comparison  is  very  confusing,  however,  on  account  of  the  soundings  ou 
the  charts,  and  also^on  account  of  curves  designating  different  depths  becoming  iiit^r- 
minglt'd  at  localities  where  there  is  considerable  change ;  but  we  may  trace  these  curves 
from  the  two  superposed  charts  on  to  one  chart  and  then  by  distending  it,  so  to  speak, 
separate  curves  of  ditierent  depths,  while  those  of  the  same  depth  maintain  the  same 
relative  position  with  relation  to  each  other.  This  comparison  is  shown  on  Chart  No. 
7.  The  survey  of  1876  did  not  extend  as  far  to  the  westward  as  succeeding  surveys 
have,  and,  in  onler  to  compare  these  surveys  with  that  of  1876,  I  have  omitted  that 
porti<m  of  each  curve  on  the  later  charts  which  has  no  corresponding  portion  on  the 
chart  of  1876.  From  an  inspection  of  Chart  No.  7  a  decided  advance  of  all  the  curves 
with  the  exception  of  the  central  6nd  eastern  portions  of  the  20  and  30  foot  and  the 
central  portion  of  the  50- foot  curves  will  be  noted,  and  these,  as  will  be  shown  further 
on,  have  receded  slightly.  I  will  now  proceed  with  a  comparison  of  the  results 
obtained  for  each  year  from  1876  to  1881,  inclusive,  by  mean  ordinates ;  and  in 
these  comparisons  I  will  endeavor  to  satisfy  the  objections  which  some  investigators 
have  offered  to  our  results  previously  obtained  on  the  ground  that  a  portion  of  the 
area  considered  was  to  the  eastward  and  westward  of  the  track  of  the  river's  discharge. 
Each  curve  has  been  considered  in  three  part«,  one  of  which  extends  over  an  area 
which  is  indisputably  in  the  track  of  the  rivei*'s  discharge,  the  other  portions  being 
to  the  eastward  and  westward  of  this;  and  the  results  will,  I  think,  show  that  whether 
the  area  in  the  track  of  the  river's  discharge  or  an  area  to  the  eastward  and  westward 
of  it  be  considered,  each  separately  or  the  whole  taken  together,  the  same  general 
conclusion  will  be  arrived  at,  and  that  is  that  there  is  a  shoaling  going  on  beyond  the 
ends  of  the  jetties,  except  over  a  limited  area  directly  in  front  of  them,  where  a  deep- 
ening has  taken  place.  The  lines  <ib  and  cd  on  Charts  Nos.  3  and  8  divide  the  areas 
considered;  the  mean  ordinate  of  that  portion  of  each  curve  which  is  east  of  the  line 
ab  and  west  of  the  line  od,  and  also  the  portions  between  these  lines,  are  each  detcr- 
min«'d  separately  and  then  combined,  giving  the  mean  ordinate  of  the  whole  carve. 
These  results  are  shown  on  Plate  I. 

A  detailed  account  of  the  changes  from  year  to  year  of  each  separate  portion  of  each 
curve  would  be  superfluous,  since  these  diagrams  sufficiently  explain  them,  and  a  gen- 
eral statement  of  the  results  when  each  cui^'e  is  considered  as  a  whole  will,  I  think,  be 
sufficient.  It  will  be  seen  that  from  1876  to  1878  there  was  a  recessicm  of  all  the  carves 
up  to  and  including  that  designating  70  feet  depth  ;  from  1878  to  1881  all  but  the  20- 
foot  curve  advanced,  and  this  continued  receding  until  1879,  and  then  advanced. 
From  1878  to  1879  there  was  a  decided  advance  of  all  the  curves,  except  the  ^-foot, 
and  this  advance  increased  with  the  depth  of  water,  being  greatest  for  the  curve  des- 
ignating 100  feet  depth.  The  next  decided  advance  of  the  curvas  is  shown  from  1880 
to  1881,  but  unlike  the  change  from  1878  to  1879  this  shows  the  advance  to  decrease  as 
the  depth  of  water  increases,  until  finally  the  100-foot  curve  for  this  period  shows  a 
recession,  the  30-foot  curve  showing  the  greatest  advance;  all,  however,  show  an  ad- 
vance since  1876,  which  increases  with  the  depth  of  water,  being  least  tor  the  20-foot 
curve  and  greatest  for  the  90. 

The  results  of  comparison  ma<le  between  1876  and  1881  are  given  in  detail  on  Plate 
II.  In  these  compansons  each  curve  is  considered  in  three  parts  and  then  as  a  whole, 
as  previously  explained ;  the  ordinates  of  each  curve  for  1876  are  assumed  to  be  zero, 
then  the  length  of  each  ordinate  in  1881  will  denote  the  distance  that  each  curve,  oi 
portion  of  the  curve,  has  moved,  negative  ordinates  denoting  recession,  and  positive  one€ 
advance,  the  distance  in  feet  being  given  on  the  right  of  the  diagrams. 

From  an  inspection  of  Part  No.  1,  Plate  II,  we  se^  the  results  which  were  apparent 
from  an  inspection  of  Chart  No.  8,  that  is,  that  with  the  exception  of  the  central  and 
eastern  portions  of  the  20  and  30  foot  curves,  and  the  central  portion  of  the  r-O-foot 
curve,  all  have  advanced,  the  eastern  portion  showing  the  greatest  advance,  which 
increases  with  the  depth  of  water,  while  the  western  portion  shows  the  adviiuce  to 
deci-ease  with  an  increased  depth.  The  central  portions  show  the  greatest  fluctuations, 
denoting  a  recession  of  89  feet  for  the  curve  designating  20  feet  depth,  101  feet  for 
that  of  30  feet  depth,  and  160  feet  for  that  designating  50  feet  depth,  while  the  other 
carves  show  an  advance,  which  is  greatest  for  the  90-foot  curve  and  least  for  for  the  70. 
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irt  No.  2  of  this  plate  gives  the  results  of  the  comparisons  when  the  mean  of  all  the 
imates  measured  for  each  curve  is  considered,  and  shows  that  each  curve  has  ad- 
Be«<l  fit)m  its  position  in  1876.  The  results  given  on  these  plates  fiimiah  good  evidence 
It  the  area  most  directly  in  front  of  the  jetties  is  undergoing  the  same  changes 
Nigh  in  a  leiss  degree  than  the  areas  to  either  sideof  it  are. 

Ihe  fan-ihaped  area  and  its  twenty-one  subdivisions  is  shown  on  Chart  No.  3,  and 
I  following  table  gives  the  results  of  comparisons  at  different  dates  in  detail,  which 
ire  been  made  to  ascertain  the  amount  of  shoaling  or  scour  over  this  area,  which 
itains  li  square  miles  seaward  of  the  ends  of  the  jetties. 

80£ 
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Six  seamen $4,740  00 

Rent  of  office 300  00 

Rent  of  assistant  engineers'  quarters 240  00 

Mileage  and  traveling  expenses 100  00 

Fuel  for  launches 780  00 

Repairs  to  launches  and  boats 1,500  00 

Materials  and  supplies  for  launches 500  00 

Stationery  and  supplies  for  office 100  00 

Contingencies  ..^ 2,500  00 

Total ^7"  16,540  00 

W.  H.  Hbuer, 
Captain  of  Engineers. 
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APPENDIX  M. 


DIPROVEMENT  OF  HARBOR  OF  NEW  ORLEANS;  OF  PEARL  RIVER, 
MISSISSIPPI ;  OF  BAYOUS  TECHE  AND  BLACK,  AND-  OTHER  WATER- 
COFRSES  IN  LOUISIANA;  CONNECTION  OF  BAYOU  TECHE  WITH 
GRAND  LAKE  AT  CHARENTON. 


report  of  major  c.  w.  howell,  corps  of  engineers^  officer  ik 
charge,  for  the  fiscal  year  ending  june  30,  idsl,  with  other 
documents  relating  to  the  works. 

United  States  Engineer  Office, 

JSew  0rle<in8y  La.,  August  17,  1881. 

General:  I  have  the  honor  to  forward  herewith  the  annual  report 
for  the  fiscal  year  ending  June  30,  1881,  of  the  various  works  of  river 
and  harbor  improvements  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Howell, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  V.  8.  A. 


Major  of  Engineers. 


M  I. 

improvement  of  harbor  at  new  Orleans,  Louisiana. 

history. 

This  work  originated  from  a  survey  made  in  the  winter  of  1877  and 
1878,  under  the  direction  of  a  Board  of  Engineers  convened  at  the  request 
of  the  city  authorities  of  New  Orleans,  to  consider  plans  for  the  protec- 
tion of  the  harbor  front  of  New  Orleans  froin  the  effects  of  caving  banks 
of  the  Mississippi  along  that  front  (see  Keport  of  Chief  of  Engineers, 
1878,  volume  1,  Appendix  J  10). 

The  United  States  assumed  charge  of  the  work  in  1878,  and  an  ap- 
propriation of  $50,000  was  made  for  its  commencement. 

Under  this  appropriation  work  was  begun  and  continued  by  hire  of 
labor  and  purchase  in  open  market  until  the  appropriation  was  exliausted 
(8ee  Reports  of  Chief  of  Engineers  for  1879,  Appendix  K  1,  and  for  1880, 
Appendix  M  1). 

By  act  of  Congress  approved  March  3, 1879,  further  appropriation  was 
made  to  the  amount  of  $60,000,  and  under  this  the  work  was  put  out  at 
<5ontract,  John  Eoy  being  the  contractor.    The  contract  was  entered  ^to 
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December  26, 1879,  and  annulled  February  10, 1881  (see  Eeport  of  Chief 
of  Engineers  for  1880,  and  this  report). 

By  act  of  Odngress  approved  June  14,  1880,  an  appropriati6n  of 
$75,000  was  made  for  continuance  of  improvement.  The  contract  under 
this  appropriation  was  awarded  to  James  E.  Slaughter,  and  articles  of 
agreement  were  entered  into  October  16, 1880  (see  this  report). 

A  further  appropriation  of  $'V5,000  was  made  by  act  of  Congress  ap- 
proved March  3,  1881. 

WORK  UNDER  APPROPRIATION  OF  1879. 

The  contract  for  this  was  entered  into  with  John  Eoy,  December  2^, 
1879  (see  Eeiwrt  of  Chief  of  Engineers  for  1880,  Appencfix  M  1,  and  this 
report). 

The  river  having  reached  the  stage  designated  in  the  contract  as  the 
proper  one  when  laying  of  mats  should  be  commenced,  7-foot  stage  od 
Carrollton  gauge,  the  contractor  was  notified  of  this  fact  lyider  date  of 
August  9,  1880. 

Tlie  articles  of  agreement  relating  to  this  point  read  as  follows : 

It  is  further  ap^ed  between  the  said  contracting  parties  that  the  said  party  of  the 
second  part  shall  have  all  his  plant  and  material^  and  have  made  his  arrangements 
to  commence,  and  shall  commence  the  laying  of  mats  on  or  before  the  dat«  at.  which 
the  Mississippi  River,  after  the  flood  of  1879  and  1880,  shall  have  fallen  to  a  stage  rep- 
resented on  the  Carrollton  gauge  as  a  7-foot  stage. 

Owing  to  long  delays  in  the  actual  work  of  commencing  and  conduct- 
ing the  laying  of  the  mats,  the  season  became  so  far  advanced  that  the 
demands  of  commerce  for  wharves  rendered  it  necessary  to  change  the 
initial  point  from  the  foot  of  Mandeville  street  to  a  point  242  feet  below 
the  lower  line  of  Montegut  street.  This  change  was  made  with  the  full 
concurrence  of  the  contractor. 

On  the  21st  September  the  driving  of  anchorage  piles  was  commenced, 
and  during  the  month  11  were  driven.  An  attempt  was  made  Octo-  - 
ber  5  to  sink  a  mat  140  feet  by  200  feet,  but  failed.  I'he  first  mat  was 
launched  October  9  (two  months  after  the  river  had  reached  the  proper 
stage  for  work).  This  mat  was  70  feet  by  200  feet.  All  the  mats  sunk 
after  this  date  were  of  this  size.  Five  of  these  mats  wei-e  sunk  during' 
October,  two  during  November,  and  three  during  December. 

According  to  the  report  of  the  inspector,  12,059.04  square  yards  of 
the  sloping  river  bank  were  covered  in  accordance  with  the  terms  o€ 
the  contract,  making  the  amount  due  contractor,  after  deducting  10  i)er 
cent,  withheld  until  fulfillment  of  contract,  $7,054.89.  This  differed 
materially  from  what  was  claimed  by  Mr.  Eoy,  but  as  the  inspectors^ 
estimate  was  based  on  the  space  covered  by  the  mats  in  place  on  the 
sloping  bank  of  the  river  bed,  the  total  amount  paid  Mr.- Eoy  wa^ 
87,054.89.  The  last  payment  (that  for  work  done  during  December) 
was  made  Jiinuary  7,  1881. 

The  device  used  in  laying  the  mats  consisted — 

1.  Of  a  large  float  made  by  fastening  8  coal  barges  together,  and  sn|>- 
porting  launching  ways  calculated  to  accommodate  a  mat  140  feet  by 
200  feet. 

The  dimensions  of  the  float  over  all  were  170  feet  by  200.8  feet. 

The  ways  had  a  slope  of  7^  feet  in  170  feet.  After  the  failure  to  lay 
the  large  mat  (October  5)  the  ways  were  changed  so  as  to  have  dimen- 
sions suitable  for  a  mat  70  feet  or  84  feet  by  200  feet,  and  their  slop<5 
increased  to  I  -^  8. 

2.  The  anchoraj^e  trian<rle  made  of  fiat  boats'  iruinnls.     This  was  riirli  t- 
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angled,  the  longest  side  being  281.5  feet,  and  the  shortest  178  feet  10 
inches. 

In  laying  mats  the  triangle  ^as  moored  so  that  one  side  was  against 
the  anchorage  piles  and  the  right  angle  down  stream,  the  hypothenuse 
acting  to  deflect  driftwood,  &c. 

Below  the  triangle  at  a  proper  distance  was  the  ways'  barge,  having 
on  it  the  mat  ballasted  for  sinking.  Eopes  were  attached  to  the  up- 
stream edge  of  the  mat,  which  were  fastened  to  the  down-stream  side 
of  the  triangle ;  other  ropes  were  attached  to  the  down-stream  edge  of 
the  mat,  then  the  ways'  barge  was  moved  down  stream  so  as  to  clear  it 
of  the  mat,  which  was  supposed  to  sink  in  its  proper  placed  guided  by 
the  ropcB  attached  to  its  up  stream  and  down  stream  edges. 

On  the  19th  of  December,  1880,  the  triangle  and  ways'  barge  broke 
loose  firom  their  moorings  and  floated  down  the  rjver  in  a  broken- up 
coDdition,  some  of  the  material  grounding  at  the  passes.  A  large 
amount  of  driftwood  had  been  collected  by  the  triangle,  and  the  press- 
ure due  to  it  is  supposed  to  have  parted  the  lines  by  which  it  was 
moored  to' the  shore,  when  it  moved  down  stream  carrying  with  it  the 
ways'  barge.  • 

The  contractor  having  taken  no  steps  towards  renewing  his  plant  or 
making  any  preparations  looking  to  a  resumption  of  work,  and  having 
^Titten  to  this  oflSce  a  letter  giving  the  impression  that  he  had  no  hope 
of  being  able  to  continue,  under  date  of  January  25,  1881,  it  was  recom- 
mended to  the  Chief  of  Engineers  that  his  contract  be  annulled.  This 
recommendation  was  approved  under  date  of  February  5,  and  under 
(late  of  February  10  the  contractor  was  notified  that  his  contract  stood 
annulled  from  that  date. 

When  the  contract  with  Mr.  Eoy  was  cancelled  his  sureties  were  noti- 
fied that  they  could  assume  the  work  under  the  same  articles  of  aeree- 
ment  Two  of  them,  Mr.  F.  A.  Behan,  and  Mr.  William  H.  Beanhain^ 
gave  notice  in  writing  to  this  office  of  their  intention  to  proceed  with  the 
contract,  but  the  third  one,  Mr.  F.  E.  Foucher,  failed  to  give  such  notice, 
although  addressed  several  times  on  the  subject. 

Since  the  two  sureties  assumed  the  contract  the  river  has  been  at  too 
Ugh  a  stage  for  work,  but  this  office  has  received  notification  of  con- 
struction of  plant  and  that  laying  of  mats  will  be  commenced  as  soon 
as  the  river  has  fallen  so  as  to  read  7  feet  on  the  CarroUton  guage. .  The 
point  at  which  work  will  be  commenced  is  at  the  foot  of  Mandeville 
street,  in  continuation  of  that  done  by  hire  of  labor  and  purchase  in 
open  market  in  previous  years. 

WOEK  UNDER  APPROPKIATION   OF  1880. 

The  following  project  was  submitted  under  date  of  July  8,  1880,  for 
expenditure  of  appropriation  of  $75,000,  authorized  by  act  of  Congress 
approved  June  14,  1880. 

^^  is  proposed  to  apply  this  amount  to  the  protec^tion  of  that  portion  of  the  harbor 
front  known  a^  tlie  '*Carrolltou  Beiul,^'  and  specified  in  report  of  Board  of  Enj^ineers 
J^sectiou  No.  1  of  the  harbor.     This  proposition  is  based  on  the  following  considera- 

•  ^e  work  provided  for  in  the  3d  District  Bend,  specified  in  report  of  Board  as 
foll^  No.  2,  to  which  preceding  appropriations  have  been  devoted,  now  stands  as 

1879^  appropriation  of  187B  has  been  exhausted  and  contract  under  ai>propriation  of 

of  th^^  ^^^y  now  about  commencement,  and  owing  to  the  very  obHtriK'ted  condition 

tbf.  j^  '^   portion  of  the  front  (due  to  shipping  in  X)ort  and  wrecked  wliarvcs),  and  to 

'  ^*'ssil)ilify  of  dflays  ou  the  ]»nrt  of  tin'  rf)ntrartor,  and  possible  failure,  the  work 
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may  not  be  completed  before  the  close  of  the  favorable  season.  With  the  nucer- 
tainty  existing  it  is  considered- undesirable  to  provide  at  present  for  further  work  on 
this  section. 

2.  The  Carrollton  Bend  (section  1),  which  was  considered  second  in  order  of  protec- 
tion, and  has  been  considered  in  danger  for  the  past  few  years,  now  appears  to  require 
attention. 

3.  A  fair  test  of  the  work,  in  its  bearings  on  the  general  preservation  of  caving  banb 
of  the  river,  may  be  had  in  this  section  and  cannot  be  had  in  the  second  section. 

It  is  proposed  to  continue  the  details  of  the  work  as  heretofore,  viz,  providing  onk 
for  covering  the  steeper  sloping  portion  of  the  river  bed  below  the  low- water  line,  and 
leaving  the  longitudinal  bulk-head  for  future  action,  as  it  is  now  considered  fairiy 
probable  that  the  latter  would  prove  an  unnecessary  expense  and  may  be  added  at 
any  time  if  deemed  desirable. 

Specifications  forwarded  herewith  will  further  explain  the  project. 

It  is  proposed  to  let  the  work  at  contract,  and  if  possible  get  it  under  way  during 
the  present  low- water  season. 

This  project  and  4:he  specificatious  above  referred  to  having  been  ajh 
proved  by  the  Chief  of  Engineers,  advertisements  inviting  proposals 
were  duly  published  in  the  proper  newspapers,  and  the  bids  received 
oi>ened  August  30,  1880. 

The  following  is  an  abstract  of  the  bids  received: 

Abstract  of  proposals  received  for  improving  harbor  at  Xew  OrU^nSy  Louisiana. 


No. 


Names  of  bidders. 
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1  Kobert  McXamara^ !    $0  97  '  S('pteinl>er  15,  IRSO. 

2  J.  E.  Slaughter 55  i  Dt-cemberl,  18«0. 

'^     John  Kaiser,  William  Moylan \         W  |  Octob<^  1,  18*0. 

4»  W.H.Bell 71     20  days  after  dat«  of 

coutraou 


James  E.  Slaughter  being  the  lowest  responsible  bidder,  the  contract 
was  awarded  him,  and  articles  of  agreement  duly  entered  into  under 
date  of  October  16,  1880.    The  following  is  the  body  of  the  agreement : 

This  agreement  witnesseth  that,  in  conformity  with  the  advertisement  and  specifi* 
<;ation8  hereunto  att^i>ched,  and  which  form  a  part  of  this  contract,  the  said  Charles  W- 
Howell,  for  andinhehalfof  the  United  States  of  America,  and  the  said  James  E.  SLaagh* 
ter,  for  himself,  his  heirs,  executors,  and  administrators,  have  mutually  agpreed,  andbr 
these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other  as  follows,  viz: 

To  manufacture,  furnish,  and  place  in  proper  position  an  artificial  covering  of  caoe 
mats  over  such  sloping  portion  of  the  Mississippi  River  hed,  near  Carrollton,  La., 
as  may  he  designated  hy  the  said  party  of  the  first  part  in  manner  to  conform  to  specifi- 
x^ations  and  instrnctions  from  said  party  of  the  first  part,  hut  with  such  appliances  as 
said  party  of  the  se<;ond  part  may  select  for  his  purpose. 

It' is  further  agreed  that  said  party  of  the  second  part  may  drive  his  guide  piles  6 
feet  apart  from  center  to  center  instead  of  7  feet  apart  as  provided  in  specification 
It  is  further  agreed  that  said  party  of  the  second  part  shall  commence  his  preparations  J 
for  the  work  herein  specified  at  once,  and  push  the  whole  work  to  completion  as  rap-' 
idly  as  possible,  the  extreme  limit  of  time  allowed  being  as  stated  hereinafter. 

F(»r  and  in  consideration  of  the  said  party  of  the  second  part  faithfully  complying 
with  his  agreement,  the  said  party  of  the  first  part  agrees  to  pay  to  the  said  party  oi 
the  second  part,  his  heirs,  executors  or  administrators  the  sum  of  55  cents  per  square 
yard  for  all  said  sloping  portion  of  river  l)ed  as  the  said  mats  may  be  made  to  actually 
■cover  to  the  satisfaction  of  the  said  party  of  the  first  part,  less  on  each  partial  pay- 
men  f  the  percentage  specified  hereinafter,  which  percentage  is  to  be  held  until  the 
whole  work  be  completed  and  accepted. 
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It  is  further  provided  that  the  nnmber  of  8«|aare  yards  covered  by  this  contract  shall 
not  exceed  130,900  sqnare  yards,  but  must  be  fully  that  to  within  a  margin  of  100 
square  yards  before  final  settlement  can  be  made. 

The  contractor  has  giyen  notice,  through  his  agent,  that  he  expects 
to  commence  work  of  laying  mats  in  the  fore  part  of  August. 

By  act  of  Congress  approved  March  3, 1881,  $75,000  was  appropriated 
for  continuation  of  the  work.  Project  and  specifications  for  application 
of  this  amount  will  be  submitted  in  a  sfiort  time. 

The  present  contract  with  J.  E.  Slaughter  is  calculated  to  cover  5,890.5 
linear  feet  along  the  river  bank,  commencing  at  a  i>oint  8,300  feet  above 
the  Carrollton  gauge. 

According  to  the  Rejwrt  of  the  Board  of  Engineers  for  this  work  (see 
Report  of  Chief  of  Engineers  for  1878,  Appendix  J.  10),  the  length  of  the 
caving  section  in  Carrollton  Bend  is  9,200  feet;  so  that,  after  the  present 
contract  has  been  carried  out,  there  will  still  remain  3,309.5  feet  of  this 
section  to  be  protected. 

Examinations  made  recently  show  that  slight  caving  is  going  on  below 
what  was  considered  the  lower  limit,  when  the  original  survey  was  made. 

The  intention  at  present  is  to  use  so  much  of  the  appropriation  of  1881 
as  may  be  needed  to  continue  the  matting  to  the  lower  end  of  the  caving 
section,  and  make  use  of  the  balance  to  strengthen  and  repair  such  por- 
tions of  the  entire  work  in  the  bend  as  may  require  it. 

EFFECT   OF  MATS., 

The  work  so  far  has  not  been  continuous  to  an  extent  sufficient  to  war- 
rant any  statement  for  or  against  the  success  of  the  mats,  in  accomplish- 
ing the  purpose  for  which. they  were  intended,  i,  c,  protecting  caving 
banks.  It  is  expected  that  definite  information  will  be  obtained  on  this 
point  from  the  Carrollton  Bend  work,  where  there  are  no  wharves  or 
shipping  to  interfere  with  laying  the  mats. 

The  amount  recommended — $200,000 — for  the  fiscal  year  ending  June 
30,  188^3,  is  to  be  applied  in  continuing  the  work  under  the  present  pre- 
lect at  such  places  designated  by  the  Board  of  Engineers  as  may  be 
determined  on  hereafter. 

The  work  is  in  the  collection  district  of  New  Orleans. 

The  nearest  light-house  is  on  the  river  at  the  head  of  the  passes.       ^ 

Total  amount  appropriated $260,000  00 

Total  amount  expended 61,524  55 

Money  stateinenU 

July  1,1880,  amount  available $13:^.0H8  77 

Sale  of  public  property 1,406  58 

Amount  appropriated  by  act  approved  March  3, 1881 75, 000  00 

$209, 495  35 

Deposited 1,406  58 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jul v  1, 1880 9, 467  30 

July  1,1881,  outstanding  liabilities 146  02 

11,019  90 

July  1,1881,  amount  available 198.475  45 

Amount  (estimated)  required  for  completion  of  existing  project 216, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     200, 000  00 
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M   2. 

IMPROVEMENT  OF  PEARL  RR^ER,  MISSISSIPPI,  FROM  JACKSON  TO 

CARTHAGE. 

This  work  originated  from  an  examination  which  was  provided  for  by 
Congress  in  the  river  and  harbor  act  of  1878,  report  of  which  will  be 
found  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1879,  Appendix 
K2. 

In  the  river  and  harbor  act  approved  March  3, 1879,  appropriation  of 
$6,000  was  made  for  commencing  the  work,  and  under  date  of  November 
20, 1879,  contract  was  entered  into  with  J.  S.  Hamilton  &  Co.  to  do  the 
work  as  specified.  Owing  to  high- water  but  little  work  under  this  con- 
tract was  done  during  the  fiscal  year  ending  June  ^0, 1880,  and  it  was 
not  until  March  14,  1881,  that  the  contractors  reported  the  work  com- 
pleted. Assistant  Engineer  H.  C.  Collins  was  at  once  ordered  to  make 
the  necessary  inspection  before  settlement  could  be  effected,  and  re 
ported  that  much  remained  to  be  done  to  make  the  work  conform  to  the 
requirements  of  the  agreement.  The  contractors  were  duly  notified  of 
this  fact. 

By  act  of  Congress  approved  June  14,  1880,  $7,500  was  appropriates! 
for  continuing  this  work. 

The  specifications  having  been  approved  by  the  Chief  of  Engineers, 
and  the  work  having  be^n  duly  advertised  under  them,  bids  were  re- 
ceived and  opened  on  August  30,  1880.  The  following  is  an  abstractor 
the  bids  received : 

Abstract  of  proposals  received  for  improving  Pearl  Hiver,  Mississippi,  from  Jackson  to 

Carthage. 


No. 

Names  of  bidder^. 

For  removal  of  obstructions  as 
specified. 

Time  of  commencing  work. 

1 
? 

F.  B.  HnlX  W.  S.  Hull . . . 
J.  S.  Hamilton* ...  

32  miles,  $7,000,  commencing  at  rafl- 

road  brid^ic  at  Jacknon,  Miss. 
51  miles.  $7,000 

Not  stated. 

Immediately  npon  notification 
of  acceptance  of  propoailionj*. 

/ 

» 

J.  S.  Hamilton  being  the  lowest  responsible  bidder,  the  contract  was 
awarded  to  him,  and  articles  of  agreement  duly  entered  into  under  date 
of  October  12,  1880,  and  approved  under  date  of  November  2,  1880. 

The  following  is  the  body  of  the  agrt?ement: 

This  agreement  witne^seth,  that  in  conformity  "with  the  advertisement  and  8]M?cifi- 
cations  herennto  attached,  and  which   form  a  part  of  this  contract,  the  said  Maj- 
Charles  W.  Howell  for  and  in  behalf  of  the  United  States  of  America,  and  the  sai<^ 
Jones  S.  Hamilton  for  himself,  his  heirs,  execntors  andadmini8tr.itors,  have  mutually 
agreed,  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other- 
as  follows,  viz :  That  the  said  party  of  the  second  part  in  accordance  with  his  propo«»l 
hereunto  attached,  and  the  a<lverti8ement  and  speciticatious  above  referred  to,  shall 
faithfully  perform  the  work  of  improving  the  navigation  of  Pearl  River,  Mississippi,  ft**" 
a  continnons  distance  of  51  miles  up  stream  from  the  railroad  bridge  at  Jackson,  Mis*' 
sissippi,  in  every  particular  as  specified.  • 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  perfonnauce  o» 
this  specified  work  by  the  said  party  of  the  second  part,  and  after  its  due  acceptanc^^r 
agrees  to  pay  to  the  latter  the  sum  of  87,000. 

Since  this  agreement  was  entered  into  the  river  has  been  too  high  i*t 
nearly  all  times  for  advantajL^eotis  work,  and  the  contrictor  has  as  yt^t 
failed  to  re])()rt  any  proiiifss. 


permit,  work  to  bedooeby  contract  andan-nnltobebaHtidon  tlieamount  per 
mhich  it  in  propo«cc]  to  make  tbc  iiuproremeDt. 

sifleations  drawn  in  accordance  with  tlie  above  project  have  also 
abmitted  and  approved, 

■ork  is  located  in  the  State  of  Miaeissippj  aod  tbu  nearest  liglit-bouM  ie  on  tlie 
I,  opposite  the  mouth  of  West  Pearl  River. 

■work  is  notcousidereil  permanent,  because  it  appearsquito  certain 
le  channel  opened  will  gra<lually  fill,  ia  places,  with  drift,  &c. 
omplete  the  improvement  of  this  river  under  the  present  project 
itional  appropriation  of  §5,000,  is  recommended  for  the  fiscal  year 
June  30, 1883. 

1  PBtimatMl  cost $31,000  00 

noiint  appropriated lli,000  Oi) 

uouiit  fijiended 415  14 

Money  statement. 

leSO,  amount  available 813,286  117  • 

appropriated  by  act  approved  March  3,  IcfSl 2,500  W 

815,786  97 

1881,  amount  expended  during  fiscal  year,  exclusive  of  ontBtBuding 

ties  July  1,  1880 202  11 

:881,  amoDut  available 15,684  fl<i 

(estiinated)  required  for  completion  nf  existing  project 5,000  (K) 

that  can  he  profitably  eiponaed  in  fiscal  year  ending  June  30,  lewt.     Ti,  000  00 


IIOVEMENT  OF  PEARL  RIVER,  BELOW  JACKSON,  MISSISSIPPI. 

work  originated  in  an  examination  authorized  by  act  of  Congress 


i 
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Jhstract  of  proposals  received  for  improving  Pearl  iJtrer,  Mississippi,  below  Jackson^  Mit- 

siasippi. 


No. 


Bidders. 


1  S.  N.Kimball -... 

2  I  H.  A.  Peeler  &  F.  D.  Waldsaar. 

3  G.  A.  Mever 

4  Jones  S.  Hamilton 

5  W.  S.  HuU  B.  HuU 

6  A.  L.  Gervin 


For  removal  of  obstra^ 
tions  as  specified 


ld5  mUea,  $28, 738. 
U8  miles,  $28.  750. 
180  miles,  $28, 750. 
191  miles,  $28, 750. 
131  milea,  $28, 750. 
$1, 400  per  mile. 


Seth  N.  Kimball  being  the  lowest  responsible  bidder,  the  contract 
was  awarded  him,  and  articles  of  agreement  duly  entered  into  under 
date  of  October  7, 1880.  and  approved  nnder  date  of  November  15, 1880. 

The  following  is  the  body  of  the  agreement: 

This  agreement  witnesseth  tfaat,  in  conformity  with  the  advertisement  and  specie- 
cations  hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Cbaries 
W.  Howell  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Seth  N. 
Kimball  for  himself,  his  heirs,  executors,  and  administrators,  have  mutually  agreed, 
and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other  as  fol- 
lows, viz : 

That  the  said  party  of  the  second  part,  in  accordance  with  advertisement  and  speci- 
fications above  referred  to  and  in  accordance  with  his  proposal  herewith  attached 
(subject  to  proviso  herein),  shall  faithfully  perform  the  work  of  improving  the  naviga- 
tion of  Pearl  River,  Mississippi,  from  the  railroad  bridge  at  Jackson,  Mississippi,  for » 
continuous  distance  down  said  Pearl  River  of  195  miles,  or,  in  other  words,  to  a  point 
on  said  stream  about  three-fourths  of  a  mile  below  "Harrison^s  Ferry, "as  exhibitetl 
on  a  chart  on  file  in  the  United  States  Engineer  office  at  New  Orleans,  Louisiana. 

That  the  said  party  of  the  first  part,  for  and  in  consideration  of  the  faithful  perfonn- 
ance  of  this  specified  work  by  the  said  party  of  the  second  part,  and  after'  its  due  ac- 
ceptance as  provided  for,  agrees  to  pay  to  the  latter  the  sum  of  $28,736. 

That  it  is  mutually  agreed  and  declared  by  the  contracting  parties  that  the  subdivis- 
ions of  the  work,  the  calculations  and  permileages  specified  in  the  body  of  the  bid- 
der's proposal  above  referred  to,  are  null  and  v<»id,  and  that  this  agreement  is  based 
solely  on  the  ^^  lump"  bid  and  printed  specifications. 

Owing  to  high-water  but  little  progress  has  been  made,  although  the 
contractor  reports  his  plant  as  ready,  and  all  arrangements  made  to  com- 
mence work  as  soon  as  the  river  shall  be  at  the  proper  stage.  By  act 
of  Congress  approved  March  3,  1881,  further  provision  was  made  for 
this  work  to  the  amount  of  $25,000,  and  the  following  project  for  its  ex- 
penditure has  been  submitted  and  approved: 

PROJECT. 

It  is  proposed  to  continue  the  improvement  of  this  river,  in  accordance  with  the 
project  submitted  July  8,  1880,  and  approved  by  the  Chief  of  Engineers  nnder  date  of 
July  16,  1880.  The  contract  for  this  work  now  in  force  under  appropriation  in  river 
and  harbor  bill  approved  June  14,  1880,  covers  195  miles  of  river  down  stream  from  the 
railroad  bridge  at  Jackson,  and  it  is  proposed  to  commence  work  under  the  present 
appropriation  at  the  lower  limit  of  this  section,  and  continue  it  down  stream  as  far  as 
the  amount  available  will  permit.  Work  to  be  done  by  contract,  and  award  to  be 
based  on  the  amount  per  mile  for  which  it  is  proposed  to'make  the  improvement. 

Specifications  drawn  in  accordance  with  the  above  project  have  been 
submitted  and  approved.  The  original  estimate  for  this  work  was  $95,940, 
or  $40,940  more  than  has  been  appropriated,  and  it  is  therefore  recom- 
mended, for  the  continuance  of  the  work  under  the  present  project,  that 
an  additional  appropriation  of  $40,940  be  made  for  the  fiscal  year  end- 
ing June  30, 1883. 

The  work  is  not  considered  of  a  permanent  character,  as  obstructions 
caused  by  trees  falling  into  the  river,  drift  logs,  and  snags  are  liable  to 
occur  at  any  time.    The  work  is  located  in  the  collection  district  of  New 


— : $55,000  00 

381,  amonnt  expended  during  figcal  year,   eialnaiv*  of 

ending  liabititiei  Jnly  1,  IdSl - 956  S7 

iSl,  outBtoDding  liabilitieg 235  33 

1, 192  90 

881,  aiDDimt  available 53,B07  60 

[estimated)  required  for  completion  of  existing  project 40,940  00 

liat  can  be  prolitably  expended  in  flscal  year  ending  June  30,'18H3.     40, 940  00 


IMPEOVEMENT  OF  AMITE  BIVEB,  LOUISIANA. 

work  originated  in  an  examination  authorized  by  act  of  Congress 

?d  UotcIlS,  1S79,  a  report  of  wtkich,  together  with  plaii  and  es- 

for  improvement,  was  printed  in  Honse  Ex.  Boc.  No.  54,  Forty- 

ongress,  second  session.    By  act  of  Congress  approved  June  14, 

S,000  was  appropriated  for  its  commencement. 

aject  for  the  expenditure  of  this  amount  was  submitted  to  the 

f  Engineers  pnd  by  him  approved  (Report  of  Chief  of  Engineers, 

Lppendix  M  5). 

ificatioiis  drawn  in  accordance  with  the  project  were  snbmitted 

sroved,  and  after  the  work  had  been'  duly  advertised  bids  were 

1  and  opened  AugnstSO,  1880. 

'ollowing  is  an  abstract  of  the  bids  received  : 

Abttraet  ofpropoiah  rteehed/or  im/niruing  Amite  Rivtr,  Loninana. 


F 
i 
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W.  Howell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Hades 
Glasscock  for  himself,  his  heirs,  executors,  and  atlministrators,  have  mntually  agre 
and  by  these  presents  do  mntually  covenant  and  agree,  to  and  with  each  other  as  ^ 
lows,  viz: 

That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  hereni 
attached,  an(i  the  advertisement  and  specification  above  referred  ^o,  shall  faith/rj 
perform  the  work  of  improving;  the  navigation  of  Amite  River,  Louisiana,  for  aw 
tinuous  distance  of  40  miles  up  stream  from  its  junction  with  the  Bayou  Mauchae 
every  particular  as  specified;  that  the  said  party  of  the  first  part,  in  consideratiwi 
the  faithful  performance  of  this  specified  work  by  the  said  parity  of  the  second  pi 
and  after  its  due  acceptance,  agrees  to  pay  to  the  latter  the  sum  of  ^,650. 

At  the  time  agreement  was  entered  into  the  river  was  at  too  high 
stage  for  commencement  of  work, ^nd  it  was  not  until  May,  1881,  tli 
the  contractor  commenced  operations,  since  which  time  6J  miles  of  riv 
have  been  reported  by  the  contractor  as  completed,  leaving  33J  miles 
be  cleared.  • 

By  act  of  Congress  approved  March  3, 1881,  farther  provision  v 
made  for  this  work  to  the  amount  of  $p,000,  and  under  date  of  April  ( 
1881,  a  project  for  continuing  the  work  was  submitted  to  the  Chief 
Engineers  and  approved  May  12,  1881. 

The  following  is  the  project: 

It  is  proposed  to  continue  the  improvement  of  this  river  in  accordance  with 
project  submitted  July  8,  1880,  and  approved  bv  the  Chief  of  Engineei*s  under  dati 
July  16,  1880. 

The  contrjvct  for  this  work  now  in  force  under  appropriation  in  river  and  harlxir 
approved  June  14,  1880,  covers  40  miles  of  river  up  stream  from  its  junction  with  Ba; 
Manchac,  and  it  is  proposed  to  commence  work  under  the  present  appropriation  at 
upper  limit  of  this  section  and  continue  it  as  far  as  the  amount  available  will  pen 
work  to  be  done  by  contract,  and  awanl  to  be  based  on  the  amount  per  mile  for  wl 
it  is  proposed  to  make  the  improvement. 

Specifications  drawn  in  accordance  with  this  project  have  been  s 
mitted  and  approved.  * 

The  original  estimate  for  this  work  was  $23,760,  or  $10,^760  more  H 
the  amount  appropriated,  and  it  is  therefore  recommended,  for  coni 
uance  of  the  work,  that  an  apx)ropriation  of  $10,760  be  made  for  the  fis 
year  ending  June  30, 1883. 

The  commercial  importance  of  the  work  was  indicated  in  repon 
examination. 

The  inri)rovement  is  not  considered  a  permanent  one,  as  the  obsti 
tions  caused  by  trees  falling  into  the  river,  drift  logs,  and  snags 
liable  to  reform  at  any  time. 

The  work  is  located  in  the  collection  district  of  New  Orleans,  and  the  nearest  li 
house  is  at  the  mouth  of  Pass  Manchac. 

OrijTfinal  estimated  cost $23, 76 

Total  amount  appropriated - 13,00 

Total  amount  expended 15 

Money  statement. 

July  1,  1880,  amount  available $^8, 000  00 

Amount  appropriated.by  act  approved  March  3,  1881 5,000  00 

$13,  W 

Julv  1,  1881,  amount  expended  durin«;  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 I; 

July  1,  1881,  amount  available 12,  ,> 

Amount  Costimatod)  required  for  completion  of  existing:  ]>rqiect 10.  7( 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  IH-^'A.     10.  ?« 
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• 


M  5. 

IMPROVEMENT  OF  VERMILLION  RIVER,  LOUISIANA. 

* 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
►proved  March  3,  1879,  a  report  of  which,  together  with  plan  and  esti- 
»te  for  improvement,  was  printed  in  House  Ex.  Doc.  No.  54,  Forty  sixth 
>ngre8S,  second  session. 

Uy  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $5,000 
i»s  made  for  commencement  of  the  work.  A  project  for  expenditure  of 
is  amount  was  published  in  Report  of  Chief  of  Engineers  for  1880, 
ppendix  M  6. 

Specifications  drawn  in  accordance  with  the  project  were  submitted  to 
€5  Chief  of  Engineers  and  by  him  approved,  and  the  work  duly  adver- 
^d.  At  the  time  for  opening  proposals  (August  30, 1880),  none  had 
^en  received. 

Under  date  of  December  7, 1880,  G.  A.  Meyer  made  a  proposition  to 
3ar  22  miles  of  river,  down  stream,  from  the  railroad  bridge,  for  $  4,750 
This  proposition  having  been  submitted  to  the  Chief  of  Engineers,  and 
>proved,  articles  of  agreement  were  duly  entered  into  under  date  of 
c3bruary  18,  1881.    The  following  is  the  body  of  the  agreement: 

This  agreement  wituesseth  that,  in  conformity  with  the  specificatioBS  hereunto  at- 
cbed,  and  which  form  a  part  of  this  contract,  the  said  Major  Charles  W.  HoweU, 
r  and  in  behalf  of  the  United  States  of  America,  and  the  sai(l  Gustavus  A.  Meyer,  for 
niself,  his  heirs,  executors,  and  administrators,  have  mutually  agi*eed,  and  by  these 
esents  do  mutually  covenant  and  agree,  to  and  with  each  other,  as  follows,  viz: 
That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  hereunto 
tached,  and  the  specifications  above  referred  to,  shall  faithfully  perform  the  work 
improving  the  navigation  of  Vermillion  River,  La.,  tor  a  distance  of  22  miles  (con- 
luously  down  stream),  beginning  at  the  railroad  bridge,  in  every  particular  as 
ecilied. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
lis  specified  work  by  the  said  party  of  the  second  part,  and  after  it«  due  acceptance, 
;rees  to  pay  to  the  latter  the  sum  of  $4,750. 

At  the  time  agreement  was  entered  into  the  river  was  at  too  high  a 
age  for  commencement  of  work. 

The  contractor  states  that  he  will  be  able  to  commence  work  on  or 
tK)ut  July  1,  1881. 

By  act  of  Congress  approved  March  3. 1881,  an  additional  appropria- 
on  of  f  *4,9()0  was  made  for  completing  improvement. 

A  project  for  expenditure  of  this  amount  was  submitted  to  the  Chief 
r  Engineers  under  date  of  April  30,  1881,  and  by  him  approved  under 
aie  of  May  12, 1881. 

The  project  provides  for  closing  the  ejistern  entrance,  at  its  mouth, 
y  a  low-water  dam,  and  applying  the  balance  that  may  reihain  to  clear- 
ig  the  banks  of  overhanging  trees,  and  the  bed  of  the  river  of  all  trees, 
>g8,  and  snags  that  may  be  found  in  it,  commencing  at  the  lower  limit 
r  the  section  now  under  contract  and  proceeding  down  stream. 

The  commercial  importance  of  the  work  was  indicated  in  the  report 
r  examination. 

The  work  is  located  in  the  collection  district  of  New  Orleans,  and  the  nearest  light- 
mse  is  at  the  entrance  of  Atchafalaya  Bay. 

riginal  estimated  cost » $9,900  00 

)tal  amoant  appropriated 9,900  00 

)tal  amount  expended ' 113  54 

81  E 
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Money  statement. 

July  1,  1880,  amount  available |S,000  00 

Amount  appropriated  by  act  approved  Marcb  3,  1881-. 4, 900  00 

$9,900  09 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 113  64 

July  1,  1881,  amount  available 9,786  46 


M  6. 

IMPROVEMENT  OF  TANGIPAHOA  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Cougx^ss 
approved  June  18,  1878,  a  report  of  which,  together  with  plan  and  esti- 
mate for  improvement,  was  published  in  Report  of  Chief  of  Engineers 
for  1879,  Appendix  K  14. 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  85,000 
was  made  for  its  commencement,  and  a  project  for  its  application  sab- 
mitted  and  approved.  (Report  of  Cliief  of  Engineers,  1880,  Appendii 
M4.) 

Specifications  were  drawn  in  accordance  with  the  project ;  and  after 
approval  and  after  the  work  had  been  duly  advertised  under  them,  bids 
were  received  and  opened  on  August  30, 1880. 

The  following  is  an  abstract  of  the  bids  received : 

Abstract  of  proposals  received  for  improring  Tangipahoa  Rivera  Louimana. 


No. 


Bidders. 


3 

4 


C.  P.  SeyniPr 

Alfred  Bradley 

William  WelU,  Henry  Elleman,  C.  A.  Eager 
E.  P.  Doherty 


For  removal  of  obetrnetions  as  sped* 
fied. 


34  miles  from  month,  $4,750. 

Month    to  junction    of   Chappopda 

Creek,  $1,750. 
27  miles,  $4,750. 
45  miles. 


Carl  P.  Seymer  being  the  lowest  responsible  bidder,  the  contract  was 
awarded  him,  and  articles  of  agi-eement  duly  entered  into  under  date 
of  September  22, 1880,  and  approved  under  date  of  September  30, 1880. 

The  following  is  the  bodj^  of  the  agreement: 

TIiIh  agreement  witnesseth  that,  in  conformity  with  the  advertisement  and  specifica- 
tions hereunto  attached  and  which  form  part  of  this  contract,  the  said  Major  Charles 
W.  Howell,  for,  and  in  behalf  of  the  United  States  of  America,  and  the  said  Carl  P. 
Seymer  for  himself,  his  heirs,  executors,  aud  administrators,  have  mutually  agreed,  and 
by  these  presents  do  mntnally  covenant  and  agree,  to  and  with  each  other,  as  foUows. 
viz:  , 

That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  hereunto 
attached  and  the  advertisement  and  sjiecilicatious  above  referred  to,  shall  faithfullr 
perform  the  work  of  improving  the  navigation  of  Tangipahoa  River,  Louisiana,  for 
a  coutinuous  distance  of  31  miles  up  stream  from  its  mouth,  in  every  particular  as 
spe-citied. 

That  the  said  parly  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
this  specified  work  by  the  said  party  of  the  second  part,  and  after  its  due  aceeptAnce, 
Agrees  to  pay  to  the  latter  the  sum  of  1^,750. 

Owing  to  high- water  work  was  not  commenced  by  the  contractor  until 
May  2,  1881,  and  up  to  June  30,  1881,  6J  miles  are  reported  as  having 
been  completed : 
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By  act  of  Congress,  approved  March  3, 1881,  farther  provision  for  this 
work  was  made  to  the  amount  of  $2,000,  and  the  following  project  for 
its  application  has  been  submitted  and  approved: 

PROJECT. 

It  is  proposed  to  continne  the  improvement  of  the  river  in  accordance  with  the  pro- 
ject submitted  July  8, 1880,  and  approved  by  the  Chief  of  Engineers  under  date  of  July 
16,  1880. 

The  contract  for  this  work  now  in  force,  under  appropriation  in  river  and  harbor 
act,  approved  June  14,  1880,  covers  34  miles  of  river  up  stream  from  its  mouth,  and  it 
is  proposed  to  commence  work  under  the  present  appropriation  at  the  upper  limit  of 
this  section,  and  continne  it  as  far  as  the  amount  available  will  permit,  work  to  be 
done  by  contract  and  award  to  he  based  on  the  amount  per  mile  for  which  it  is  pro- 
posed  to  make  the  improvement. 

Specifications  drawn  in  accordance  with  the  above  project  have  been 
submitted  and  approved. 

The  work  is  not  considered  permanent  because  the  obstructions  caused 
by  drift,  trees,  logs,  and  snags  are  liable  to  reform. 

The  commercial  importauce  of  the  work  was  indicated  in  report  of 
examination. 

The  original  estimate  of  cost  of  improvement  was  $10,700 ;  the  amount 
appropriated  is  $7,000;  and  it  is  recommended  that  $3,700  be  appropri- 
ated for  the  fiscal  year  ending  June  30, 1883. 

The  work  is  situated  in  the  collection  district  of  New  Orieans.  The  nearest  light- 
honse  is  at  the  mouth  of  Pass  Manchac. 

Total  estimated  cost $10,700  00 

Totjil  amount  appropriated 7,000  00 

Total  amount  expended 156  09 

Money  statement 

July  1, 1880,  amount  available |5,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 000  00 

|7, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1880 156  09 

July  1, 1881,  amount  available 6,843  91 

Amount  (estimated)  required  for  completion  of  existing  project 3, 700  00 

Amount  that  can  be  profitably  expended  m  fiscal  year  ending  J  une  30, 1883 . .     3, 700  00 


« 


M  7. 

IMPROVEMENT  OF  TCHEFUNCTE  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  es- 
timate, wa«  published  in  report  of  Chief  of  Engineers  for  188'),  Appen- 
dix M. 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$1,500  was  made  for  its  commencement,  and,  under  date  of  April, 30, 
1881,  a  project  for  improvement  was  submitted  to  the  Chief  of  Engi- 
neers. 

PROJECT. 

The  entrance  of  the  river  from  Lake  Pontchartrain  is  good,  requiring  no  improve- 
ment to  admit  any  vessels  likely  to  he  needed  for  its  commerce.    Ascenmng  the  river, 
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a  broad  and  deep  channel  is  found  from  the  mouth  to  '^The  Old  Landing,"  a  distaoet 
of  I'ii  miles. 

This  point  is  2  miles  in  a  direct  line,  or  3  miles  by  river  from  Covington.  Assistant 
Enjjfiurer  Hotfman,  who  made  an  examination  of  this  stream  in  1880,  reported  tbe 
river  between  "The  Old  Landing"  and  Covington  as  very  much  obstmcted  by  soap 
an<l  overhanging  trees,  and  that  the  channel  was  very  crooked  with  sharp  bends. 

It  is  proposed  to  apply  the  appropriation  to  clearing  this  section  of  overhangiii« 
trees  and  snags,  the  work  to  be  done  by  contract,  after  advertisement,  and  award  t« 
be  based  on  the  amount  per  mile  for  which  it  is  proposed  to  make  the  improvement 

This  project  was  approved  under  date  of  May  12,  1881. 

Specifications,  drawn  in  accordance  with  the  project,  having  been  sub- 
mitted to  the  Chief  of  Engineers  and  by  him  approved,  advertisements 
inviting  proposals  were  published  in  the  proper  papers  June  30,  188L 

Bids  will  be  opened  July  30,  1881. 

The  work  is  not  considered  of  a  permanent  character,  as  the  obstnic- 
tions  caused  by  snags,  sunken  logs,  fallen  and  overhanging  trees,  are 
liable  to  re-form  at  anv  time. 

The  commercial  importance  of  the  improvement  was  indicated  in  the 
report  of  examination. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  near  Madison ville  on  the  river. 

Ori jj^inal  estimate $5, 4fiO00 

Total  amount  appropriated 1,50000 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $1, 500  00 

July  1,  1881,  amount  available 1,500  00 

Aniount  (estimated)  required  for  completion  of  existing  project 3, 960  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 188:). .     3, 960  00 


M   8. 

IMPROVEMENT  OF  TICKFAW  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  es- 
timate, was  published  in  Report  of  Chief  of  Engineers  for  1880,  Appen- 
dix M. 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$2,000  was  made  for  its  commencement. 

Under  date  of  April  30,  1881,  a  project  for  this  work  was  submitted 
to  the  Chief  of  Engineers. 

PROJECT. 

It  is  proposed  to  improve  this  river  for  navigation  by  removinf;  from  it«  bed  ill 
trees,  logs,  and  snags  to  a  depth  of  7  feet  l>elow  low-tide,  or  to  the  bottom  of  the  river, 
where  siicli  depth  does  not  obtain;  also,  to  remove  from  the  banks  aU  overhanging 
trees.  All  trees,  logs,  and  snags  removed  to  be  placed  on  the  banks  above  high- water, 
or  so  disposed  of  as  not  again  to  become  obstructions  to  navigation. 

The  work  of  improvement  to  commence  at  the  month  of  the  river,  to  be  eontinnoin, 
and  to  be  done  by  contract ;  award  to  be  based  ou  the  amount  per  inile  for  which  it  is 
proposed  to  make  the  improvement. 

This  project  was  approved  by  the  Chief  of  Engineers  under  date  of 
May  12, 1881.  Specifications  drawn  in  accordance  with  the  project,  hav- 
ing also  been  submitted  to  the  Chief  of  Engineers,  and  having  been  ap- 
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proved  by  him,  advertisements  inviting  proposals  were  published  in  the 
proper  papers  June  30,  1881. 

Bids  will  be  opened  July.30,  1881. 

The  improvement  is  not  considered  a  permanent  one,  as  the  obstruc- 
tions are  liable  to  re-form  at  any  time. 

The  commercial  importance  of  the  river  was  indicated  in  the  report  of 
examination. 

To  complete  the  work  according  to  original  plan  an  additional  appro- 
priation of  $8,230  for  fiscal  year  ending  June  30, 1883,  is  recommeuded. 

The  work  is  located  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
boose  is  at  the  mouth  of  Puss  Manchac,  between  Lakes  Maurepas  and  Pontchartruiii. 

Qriginal  estimate |10,2:M)  00 

Total  amount  appropriated 2,000  00 

Money  stateiiient. 

Amount  appropriated  by  act  approved  March  3, 1881 $2,000  00 

Julyl,  1881,  amount  available 2,000  00 

A^niouDt  (estimated)  required  for  completion  of  existing  project 8, 2^30  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.     8, 230  00 


M  9. 

IMPROVEMENT  OF  BAYOU  TECHE,  FROM  SAINT  MARTINSVILLE  TO  PORT 

BARRE,  LOUISLAJ^A. 

This  work  originated  in  an  examination  authorized  by  ^t  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  esti- 
iDate  for  improvement,  was  published  in  Report  of  Chief  of  Engineers 
for  1880,  Appendix  M. 

By  act  of  Congress  approved  June  1 4, 1880,  an  appropriation  of  $G,000 
^as  made  for  its  commencement.  A  project  for  expenditure  of  tliis 
amount  was  submitted  to  the  Chief  of  Engineers.  (See  Eeport  of  Chief 
<>f  Engineers  for  1880,  Appendix  M  8.) 

.  After  its  approval,  and  after  specifications  drawn  in  accordance  with 
it  had  beeu  submitted  and  approved,  the  work  was  duly  advertised  and 
bids  received  and  opened  August  30,  1880. 

The  following  is  an  abstract  of  the  bids  received : 

^^^Qd  of  proposals  received  for  improving  Bayou  Teehe,  from  Saint  Martinsville  to  Port 

Barrtf  Louisiana. 


iTo. 


Bidders. 


^'  A.  Meyer 


For  removal  of  obntmctiona  as 
specified. 


From  Saint  Martinsville  to  Leon's 
Bridge,  Louisiana,  $5,675. 


Time  of  commencing  work. 


To  commence  as  soon  as  contract 
may  be  closed,  unless  prevented  by 
high-water. 


'^ebid  of  G.  A.  Meyer  (the  only  one  received),  being  considered  a  reas- 
^^^ble  one,  was  accepted,  and  articles  of  agreement  duly  entered  into 
Jjder  date  of  September  20,  1880,  and  approved  under  date  of  October 

^%  1880. 
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The  following  is  the  body  of  the  a^eement : 

This  agreement  witnesseth  that,  in  conformity  with  the  advertisement  and  specifi- 
cations hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Major  C  W. 
Howell,  for  and  in  behalf  of  the  United  St^ites  of  America,  and  the  said  GustaTiLsA 
Meyer,  for  himself,  his  heirs,  executors,  and  administrators,  have  mutually  agreed,  aud 
by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other,  as  follows, 
viz: 

That  the  said  party  of  the  se<;oDd  part,  in  accordance  with  his  proposal  hereanto 
attached,  and  the  advertisement  and  specification  above  referred  to,  shall  faitbfhlk 
perform  the  work  of  improving  the  navigation  of  Bayou  Teche,  La.,  from  the  town 
of  Saint  Martinsville  to  Leon's  Bridge,  in  every  particular  as  specified.  That  thenid 
party  of  the  first  part,  in  consideration  of  the  faithful  performance  of  this  specified 
work  by  the  said  party  of  the  second  part,  and  after  its  due  acceptance,  agrees  to  pay 
to  the  latter  the  sum  of  |5,675. 

Owing  to  high- water  at  the  time  agreement  was  entered  into,  work  was 
not  commenced  until  October  24,  1880,  and  it  was  not  until  the  end  of 
June,  1881,  that  the  contractor  reported  the  work  as  completed. 

An  inspection  was  made  by  the  assistant  engineer  who  made  the  origi 
nal  examination,  and  his  report  being  to  the  effect  that  the  articles  of 
agreement  had  been  faithfully  complied  with,  settlement  was  made  with 
the  contractor. 

By  act  of  Congress  approved  March  3,  1881,  further  provision  was 
made  for  the  improvement  of  this  bayou  by  an  appropriation  of  $20,000, 
and  under  date  of  April  30,  1881,  a' project  for  its  application  was  sub- 
mitted to  the  Chief  of  Engineers,  and  by  him  approved  under  date  of 
May  12, 1881. 

PROJECT. 

Before  submitting  a  detailed  project  for  this  work  which  will  include  exact  location 
and  general  and  detailed  plans  for  a  lock  and  dam,  it  is  consideretl  necesHary  to  make 
an  exact  instrumental  survey  from  Saint  Martinsville  to  Port  Barre,  and  this  consti- 
tutQs  this  preliminary  project. 

The  survey  will  inclnde  transit  and  level  lines,  soundings  and  plottings  on  a  work- 
ing scale,  and  the  preparation  of  plans  will  cover  details  and  estimates  for  w^hichdata 
now  at  hand  is  not  sufficient.  The  examination  of  1880  was  but  a  recounaissaoce 
without  instrumental  work. 

It  is  proposed  for  the  survey  to  place  on  the  duty  the  same  party  as  last  year  pro- 
vided for  the  Courtableau,  at  same  rate  of  wages,  except  for  principal  assistant  (now 
at  $200  per  month),  and  to  keep  total  exx>ense  within  f2,500. 

It  is  expected  that  the  survey  will  be  commenced  and  completed  dur- 
ing the  present  low-water  season. 

The  commercial  importance  of  this  work  was  indicated  in  the  report 
of  examination. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  hght- 
house  is  at  the  entrance  to  Atchafalaya  Bay. 

Original  estimated  cost $56,690  00 

Total  amount  appropriated 2*5, 000  00 

Total  amount  expended 5,tj67^ 

Money  siutement. 

July  1,1880,  amount  available $6,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 20,000  00 

'. $26.000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 164  84 

July  1, 1881,  outstanding  liabilities 5,702  50 

5,8(J7  34 

July  1,1881,  amount  available 20, 132  « 

Amount  (estimated)  required  for  completion  of  existing  project 30,69il  "^^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     30,  (;90  W 
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M  10. 

IMPROVEMENT  OF   BAYOU   TECHE,    LOUISIANA,  BY  CONNECTING   SAME 
WITH  GEAND  LAKE,. AT  CHARENTON,  LOUISIANA. 

An  examination  of  the  proposed  line  of  tbis  canal  was  made  by  As- 
sistant Engineer  H.  C.  Collins  in  1879.  (SeeKeport  of  Chief  of  Engineers 
for  1880,  Appendix  M.) 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  o 
$25,000  was  made  for  commencement. 

The  site  selected  for  the  canal  is  along  the  upper  end  of  the  Mossy 
Tract  Plantation,  now  owned  by  the  Citizens'  Bank  of  New  Orleans. 

The  following  explanatory  statement  and  project  were  submitted  to 
the  department,  under  date  of  April  30, 1881 : 

The  original  estimate  (which  was  only  considered  a  rough  approximation)  of  total 

cost  of  the  work  was  $73,196.40.     In  this  estimate  excavation  was  sufficiently  exact, 

but  estimate  for  lock  was  made  without  havhig  detailed  plans  to  work  from  (nor  have 

snch  as  yet  been  drawn),  while  no  allowance  was  made  for  revetment  of  lake  end  of 

canal,  nor  for  purchase  of  land.    The  former  was  overlooked  at  the  time,  and  as  to  the 

latter  it  was  understood  that  the  laUd  required  (about  67  acres)  would  be  donated.     In 

regard  to  the  latter  item,  it  was  understood  at  the  time  of  examination  that  the  owners 

of  the  land  (the  Citizens'  Bank  of  New  Orleans)  would  no  doubt  donate,  as  the  em- 

bj^nkment  of  the  canal  would  protect  the  balance  of  their  plantation  from  overflow  and 

greatly  enhance  its  value  otherwise.     Before  preparing  project,  I  thought  it  proper  to 

obtain  positive  assurance  about  right  of  way,  and  wrote  to  the  president  of  the  bauk 

requesting  official  and  definite  information.    Tlie  board  of  directors  met  yesterday  and 

decided  to  sell  to  the  United  States,  but  I  have  not  learned  if  a  price  was  tixed.     It  is 

thought  that  the  price  should  not  exceed  $15  per  acre;  otherwise  resort  should  be  had 

to  exprox^riation. 

It  is  therefore  proposed,  before  taking  any  other  steps,  to  secure  the  land  needed ; 
next  to  put  out  at  contract  the  excavation  and  embankment  of  trunk  of  canal  as  here- 
after described,  and  at  the  same  time  to  commence  preparation  of  detailed  plans,  &c., 
for  lock  and  lake  end  revetment ;  next  to  construct  the  lock  under  future  ai)propria- 
tions,  and  lastly  to  complete  lake  end  of  canal,  which  will  extend  1,000  feet  into  the 
open  lake,  as  the  Bayou  Saint.  John  and  New  Canal  at  New  Orleans  do  into  Lake  Pont- 
ohartrain. 

PROJECT  UNDER  EXISTING  APPROPRIATION. 

Excavation  and  embankment  alone,  all  of  which  can  be  done  by  a  dredge-boat. 
Total  amount  to  be  applied  for  this,  |22,500  ;  $2,500  being  retained  for  engineering, 
office,  pro  rata,  &c. 

1.  A  cut  to  be  made  from  the  lake  to  its  shore  line  sufficient  to  admit  a  first-class 
dredge-boat,  the  excavated  material  to  be  placed  on  the  east  side,  and  as  far  from  the 
east  edge  of  cut  as  the  dredge  can  throw  it. 

2.  From  the  shore  line  toward  the  Teche,  the  excavation  to  be  made  full  width,  and 
embankments  on  both  sides  to  full  height  so  far  as  the  monev  will  permit. 

The  dimensions  proposed  for  this  are  as  follows :  Depth  of  cut,  5  feet  ordinary  low- 
tide  in  lake ;  width  at  bottom,  50  feet ;  slope,  1  on  2 ;  berme  on  both  sides,  15  feet ; 
height  of  embankment,  high-water  of  1874 ;  least  width  on  top,  10  feet ;  base  for  that 
width,  50  feet. 

Other  widths  at  top  and  base,  and  other  heights,  above  least,  to  suit  amount  of  ma- 
terial excavate<l. 

The  amount  appropriated,  at  20  cents  per  cubic  yard,  will  half  complete  the  trunk 
of  canal. 

I  inclose  tracing  of  plot  of  examination  and  profiles. 

It  will  be  observed  that  the  line  for  which  estimate  has  been  made  is  a  little  to  the 
eastward  of  the  line  of  location  proposed  (which  is  along  the  east  side  of  the  upper 
line) ;  but  this  makes  no  important  difference,  as  the  slopes  were  apparently  the  same. 
The  lower  line  was  taken  for  the  levels,  because  it  was  clear  of  brushes  that  obstructed 
a  part  of  the  upper  line,  and  so  save  time  and  expense,  while  giving  equally  applicable 
results. 

In  support  of  this  proposition  to  excavate  trunk  of  canal  before  commencing  lock,  I 
present  tiie  following : 

1.  If  the  trunk  be  completed,  or  partly  completed,  it  will  be  of  use  with  a  short  port- 
age over  the  passable  ground  adjoining  Bayou  Teche.    There  is  an  instance  of  this  in 
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the  Meidcau  Gulf  Cana!,  from  Lake  Borgne  to  near.the  Mississippi  River,  at  the  Eng- 
lish Turn. 

Supplies  can  he  carried  over  cheaper  than  they  can  he  taken  80  miles  around,  whereae 
if  the  lock  he  undertaken  first,  it  can  he  of  no  use  until  connected  with  the  lake  and 
the  Teche. 

Should  appropriations  fail  in  future,  partly  completed  works  of  no  henefit  irould 
possihly  he  looked  upon  as  a  waste  of  money. 

This  project  was  approved  by  the  Chief  of  EDgineers,  nnder  date  of 
May  20, 1880,  and  instructions  given  in  it  and  department  letter  of  June 
2  with  regard  to  the  steps  necessary  to  be  taken  to  obtain  proper  title 
on  the  part  of  the  United  States  to  the  land.  These  instructions  will 
be  carried  out  as  soon  as  practicable. 

The  commercial  importance  of  the  work  was  indicated  in  the  report  of 
examination. 

To  continue  the  work  an  appropriation  of  $50,000  is  recommended  for 
the  fiscal  year  ending  1883. 

The  work  is  situated  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  at  entrance  to  Atchafalaya  Bay. 

Total  amount  appropriated $25,000  00 

Money  statement. 

Amount  appropriated  hy  act  approved  March  3, 1681 f25, 000  00 

July  1,  1881,  amount  available ' 25,000  00 

Amount  (estimated)  required  for  completion  of  existing  project,  ahout 50,  Oi»0  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 


M  II. 

IMPROVEMENT  OF  BAYOU  BLACK,  LOUISIANA. 

The  examination  of  this  bayou  was  provided  for  in  river  and  harbor 
act  approved  June  14,  1880. 

Under  date  of  February  2, 1881,  a  preliminary  report  of  an  examina- 
tion by  A.  Jolet,  jr.,  was.  forwarded  to  the  Chief  of  Engineers.  (See 
Senate  Ex.  Doc.,  No.  57,  Forty-sixth  Congress,  third  session.) 

As  Mr.  Jolet  persistently  failed  to  furnish  this  office  with  a  chart  of  the 
examination,  or  a  detailed  report,  on  which  estimates  could  be  based, 
despite  the  fact  that  he  wjis  frequently  directed  to  do  so,  Assistant- 
Engineer  H.  S.  Douglas,  of  this  office,  was  directed  to  make  a  thorough 
examination  of  the  bayou,  and  his  report  is  hereto  appended. 

As  win  be  seen  Irom  his  report  Bayou  Black,  above  Tigerville,  is  now 
practically  closed  to  navigation,  except  at  high-water,  and  then  only 
flat-boats  can  be  cordelled  through  the  cut-grass  and  weeds  that  now 
choke  the  channel. 

The  plan  of  improvement  as  submitted  by  Mr.  Douglas  is  approved, 
and  as  the  estimated  cost  of  such  improvement  is  based  on  that  for  similar 
work  now  in  progress  on  the  Terrebonne,  his  estimates  are  also  approved. 

Dredging  in  bayous  like  this  and  the  Terrebonne  is  rendered  difficnlt 
and  expensive  by  reason  of  the  number  of  logs  found  imbedded  in  the 
mud.  These  have  to  be  raised  by  the  dipper,  and  breakdowns  are  of 
frequent  occurrence. 

By  act  of  Congress  approved  March  3, 1881,  an  appropriation  of  $  10,000 
was  made  for  this  work. 

•    As  the  report  of  examination  by  Assistant  Engineer  Douglas  was  made 
so  near  the  close  of  the  fiscal  year  the  forwarding  of  project  for  applica- 


[uuouut  appropriated $10,000 

Money  statement 

it  appropriated  by  act  approved  March  3,  1881 |10, 000  00 

,1861,  amount  available -. 10,000  00 

it  (estimated)  required  for  completion  of  existing  project liT,  520  00 

It  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1883.  37, 520  00 


EXAMINATION  OF  BAYOU  BLACK,  LOUISIANA. 

REPORT  OF   MR.  H.   8.   DOUGLAS,   ASSISTANT  ENGINEER. 

New  Orleans,  June  28,  1881. 

:  I  have  the  honor  to  submit  the  following  report  on  the  examination  of  Bayou 
;,  Louisiana: 

»be<lience  to  your  orders  to  take  charge  of  the  examinations  of  Bayous  Black, 
1  and  Little  Caillons,  I  lelt  New  Orleans,  May  9, 1^81,  and  proceeded  to  Morgan 
La.,  where  I  had  three  skifis  built  for  transportation  of  outfit,  and  field  work 

1.V. 

the  16th,  party  and  outfit  having  anived,  the  examination  of  Bayou  Black  was 

enced  ana  continued  until  completion  May  23.     Party  comprised  self  and  four 

Total  length  of  bayous  examined,  43  miles  and  3,400  feet,  extending  from  Morgan 

0  4  miles  above  the  town  of  Houma,  and  divided  as  follows:  Bayou  Bo^ut,  8 
and  2,000  feet.  Bayou  Chene  2  miles,  and  Bayou  Black  33  miles  and  1,400  feet, 
obedience  to  instructions  the  initial  point  of  the  examination  was  taken  at 
in  City,  the  junction  of  Bayou  Ba'uf  and  Berwick's  Bay,  and  extended  up  the 
to  Chene,  down  Bayou  Chene,  to  the  mouth  of  Bayou  Black,  and  thence  up  the 

to  Bayou  Cane,  above  which  point  persons  interested  in  the  improvement  of 

1  Black  did  not  consider  it  necessary  to  ext-end  the  examination. 

weather  was  exceptionally  fair,  and  the  work,  by  the  aid  of  a  very  efficient 

was  pushed  rapidly  fon^ard  to  conclusion  without  delay  or  incident  worthy  of 
[>n. 

methods  of  work  were  the  same  as  on  preceding  examinations.  Transit  and 
I  \ve]*e  the  instruments  used  for  obtaining  distances  and  bearings.  Soundings 
taken  while  going  from  station  to  station,  as  lon^  as  the  bayou  permitted  the 
re  of  ji  skifi';  and  aft^'r  it  had  become  choked  with  cut-&^rass,  cross-sections  were 
fd  at  all  bridges,  and  at  points  between  when  practicable. 

examination  line  lying  mostly  in  open  country  there  were  but  few  opportunities 
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No  serious  obstructions  were  discovered  in  either  of  these  bayons,  the  depth  and 
width  being  ample  for  all  vessels  likely  to  navigate  them.  The  distance  by  botli 
bayous  from  Morgan  City  to  the  month  of  Bayou  Black  is  10  miles  and  2,000  feet. 

Bayou  Black,  wt  5  miles  after  leaving  the  Chene,  has  a  width  of  120  feet,  and  least 
depth  of  10  feet.  The  hanks  are  from  2  to  4  feet  high,  and  are  uncultivated,  having  i 
heavy  growth  of  timber  and  dense  cane-brake  upon  them. 

The  trees  overhang  the  bayou  for  nearly  this  entire  distance,  and  are  so  thick  that 
they  could  not  be  located  separately. 

However,  as  the  depth  of  water  is  ample  it  is  not  at  all  likely  that  any  vessel  wbici 
will  navigate^  the  upper  bayou,  even  after  it  is  improved,  would  find  any  serious  diffi- 
culty in  getting  through.   ' 

From  the  fifth  mile  to  8  miles  2,400  feet,  which  brings  us  to  Tigerville,  the  bayoa 
has  a  clear  width  of  100  feet  and  least  depth  of  8  feet.  The  banks  average  about  6 
feet  in  height,  sloping  back,  as  is  usually  the  case,  to  the  cypress  swamp,  and  aie 
under  cultivation,  principally  in  cane. 

Tigerville  is  a  small  town  situated  at  the  junction  of  Bayous  Black  and  Tiger,  and 
may  be  said  to  be  the  pre^sent  head  of  navigation  on  Bayou  Black,  as  above  that  point 
only  fiat-boats  are  run,  and  they  only  at  high-water. 

Bayou  Tiger  is  the  largest  tributary  of  the  Black,  and  is  the  drain  of  a  large  area  of 
swamp  land  lying  north  of  the  Black.  It  is  probable  that  the  flow  of  water  from  this 
bayou  has  kept  the  Black  open  to  this  point  up  to  the  present  time,  as  immediately 
above  the  junction  it  is  practically  closed. 

The  influence  of  the  tide  is  felt  up  to  this  point,  and  would  undoubtedly  extend 
further  bnt  for  the  obstructed  condition  of  the  bayou. 

From  the  mouth  of  Bayou  Tiger  to  the  end  of  the  ninth  mile.  Bayou  Black  is  prac- 
tically close<l  to  navigation.  The  width  between  banks  is  about  100  feet,  with  a  depth 
of  from  4  to  5  feet ;  but  with  the  exception  of  a  narrow  channel  scarcely  wide  encash 
for  the  passage  of  a  skitt*,  the  bed  of  the  bayou  is  grown  up  with  cut- grass  and  weeds, 
and  these  are  encroaching  rapidly  on  what  open  water  remains.  The  character  of  the 
bottom  is  an  exceedingly  soft  mud — so  soft  that  it  is  difficult  to  detect  where  the  water 
ceases  and  the  mud  begins. 

Tliere  is  a  road  on  both  banks,  and  the  south  bank  has  been  cleared  of  trees  to  permit 
flat-boatM  to  be  towed  or  cordelled  up  and  down  the  bayou.  In  this  way  during  the 
rainy  season  when  the  bayou  is  high  flat-boats  are  dragged  over  the  cut-grass  and 
weeds. 

There  are  some  small  bushes  on  the  south  bank,  and  on  the  north  a  heavier  growth 
of  trees  and  brush.  The  open  chaunel  between  the  cut-grass  has  a  present  width  of 
from  10  to  30  feet. 

Tenth  mile  is  generally  similar  to  the  preceding,  except  that  the  open  water-way 
between  the  cut-gra«i  and  wee<ls  is  from  20  to  40  feet  in  width  and  has  a  least  depth 
of  3.5  feet.  The  first  quarter  mile  is  heavy  woodland  on  both  banks;  the  balance  is 
open  and  cultivated.  Trees  and  bashes  are  growing  on  tbe  north  bank,  while  the 
south  has  but  small  brush. 

Eleventh  mile  has  about  the  same  width  of  open  water  as  the  tenth,  with  a  least 
depth  of  3  feet,  the  bottom  being  the  usual  very  soft  mud. 

There  is  a  heavy  growth  of  overhanging  timber  on  the  north  bank  for  2,000  feet,  with 
the  usual  growth  of  willows  and  brush  for  the  balance  of  the  distance.  South  bank  h 
open  and  cultivated,  with  small  brush  on  the  immediate  edge  of  the  bayou. 

Twelfth  mile,  open  channel  varies  from  20  to  40  feet,  with  a  depth  of  3.5  feet.  North 
bank  heavily  timbered,  and  the  usual  brush,  with  a  clump  of  willows  near  end  of  mile. 
South  bank  same  as  eleventh  mile. 

Thirteenth  mile,  open  channel  from  15  to  30  feet  wide,  and  3.5  feet  deep.  Bmsh  and 
willows  on  both  banks,  the  thickest  and  heaviest  being  on  the  north.  Cultivated  lands 
on  both  sides  of  bayou. 

Fourteenth  mile,  open  channel  from  10  to  20  feet  in  width,  by  a  depth  of  2.5  feet 
Almost  impassable  for  a  skiff.  North  bank  lined  with  willows  and  small  trees;  soutli 
bank  clear.  The  end  of  the  fourteenth  mile  is  at  the  bridge  of  the  Live  Oak  planta- 
tion, and  at  this  point  I  was  compelled  to  leave  my  skiffs,  as  the  bayou  had  become  so 
badly  obstructed  by  weeds,  and  the  open  channel  was  so  narrow  that  it  waa  impoe^ 
Bible  to  get  them  further. 

Fifteenth  mile.  The  open  channel  has  an  average  width  of  10  feet,  but  at  some  places 
the  cut- grass  grows  clear  across  the  bayou.  The  depth  of  water  is  2  feet,  with  a  very 
soft  bottom,  into  which  a  pole  could  be  easily  pushed  5  feet.  Heavy  brush  on  north 
bank  and  light  bmsh  on  south  bank.  Lands  on  both  sides  cultivated.  Near  the  end 
of  this  mile  the  ruins  of  an  old  timber  lock  are  visible,  in  the  shape  of  several  charred 
piles.  This,  and  another  lock  situated  higher  up  the  bayou,  were  built  by  a  company, 
in  years  past,  to  maintain  navigation  in  the  bayou  at  low-water. 

Sixt-eenth  and  seventeenth  miles  have  a  channel  of  the  same  width  and  depth  as  the 
fifteenth.  Both  banks  have  brush  and  small  trees  growing  on  them.  Lands  on  south 
aide  cultivated. 
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Eighteenth  mile.  The  width  of  the  open  channel  increases  slifi^htly,  being  from  10  to 
30  feet,  the  depth  remaining  2  feet.  Abont  1,800  feet  of  the  north  bank  is  woodland, 
but,  with  this  exception,  both  sides  of  the  bayou  are  cultivated  lands.  North  bank  is 
grown  up  with  brush,  and  also  the  south  bank  for  the  tirst  half  mile<  after  which  it  is 
entirely  clear. 

Nineteenth  to  twenty-fourth  mile,  inclusive.  To  these  the  same  general  description 
will  apply.  The  open  water-way  varies  from  10  to  50  feet,  this  latter  width  being  in  pools. 
The  depth  is  1.5  feet,  with  the  usual  soft  bottom.  Channel  closed  in  places  by  the  weeds 
and  cut-grass  growing  clear  across.  The  clear  and  brushy  banks  are  delineated  on  the 
acoompauying  chart.  Bolh  sides  of  the  bayou  are  cultivated  in  small  farms  aud  large 
plantations. 

Twenty-fifth  mile.  Channel  from  10  to  15  feet  wide,  by  a  depth  of  1.5  feet.  Both 
banks  clear  and  cultivated.  The  second  old  lock,  previously  referred  to,  is  situated 
near  the  end  of  this  mile,  opposite  Goode's  sugar-house. 

Twenty-sixth,  twenty -seventh,  aud  twenty-eighth  miles  liave  a  channel  of  from  10 
to  20  feet  in  width,  with  a  depth  of  1  foot,  and  a  soft  mud  bottom.  Brush  on  both 
banks  thicker  than  below.     Lands  on  both  sides  culUvated. 

Twenty-ninth  mile.  At  the  end  of  the  tirst  1,800  feet  the  open  channel  ceases  alto- 
gether, the  *be<l  of  the  bayou  being  entirely  grown  up  with  cut-grass.  At  about 
this  point  Bayou  de  Large  used  to  leave  the  Black,  but  only  a  trace  of  its  head  now 
remains.     Both  banks  are  grown  up  with  trees  and  brush. 

Thirtieth  mile.  Bayou  l^nds  nearly  180°,  and,  as  in  the  preceding  mile,  there  is  no 
open  channel,  cut-grass  and  small  trees  growing  in  the  bed  of  the  bayou.  This  beud 
IB  so  obstructed  that  it  forms  a  dam  retaining  the  waters  of  the  upper  bayou. 

Thirty-first  mile,  to  the  end  of  examination  line,  33  miles  1,400  feet.  In  this  dis- 
tance the  width  of  the  original  bed  of  the  bayou  is  nearly  double  what  it  was  below. 
The  bed  is  generally  erown  up  with  cut-gi'ass,  but  there  are  occasional  open  pools  in 
which,  as  the  water  is  held  by  the  obstructed  condition  of  the  thirtieth  mile,  there  is  a 
depth  of  5  feet.  The  exiimiuation  line  terminated  at  a  dam  which  has  been  built 
across  the  Black,  immediately  above  the  mouth  of  Bayou  Cane.  This  latter  bayou 
drains  a  large  cypress  swauip  or  lake,  lying  between  Bayous  Black  and  Terrebonne, 
which  lake  acts  as  a  reservoir  for  the  supply  of  both  bayous. 

Near  the  commencement  of  the  thirty-first  mile  is  the  old  Barataria  Canal  going 
across  to  Bayou  Terrebonne,  which  bayou  it  strikes  at  the  town  of  Hourna,  about  half 
a  mile  from  where  it  leaves  the  Black.  This  canal  is  grown  up  with  willows  and  cut- 
grass.  The  bridges,  of  which  there  are  quite  a  number  across  the  bayou — nearly  every 
plantation  having  one — are  generally  temporary  affairs  that  could  be  easily  removed. 
Nearly  all  of  them  are  so  arranged  that  an  opening  can  be  made  in  them  to  admit  the 
passage  of  fiat- boats. 

From  information  received,  and  from  observations,  I  know  that  quite  a  number  of 
log«  are  imbedded  in  the  soft  mud  of  the  bayou.  In  early  days,  when  the  banks  were 
first  cleared,  the  trees,  principally  live-oaks,  were  chopped  down  and  allowed  to  fall 
into  the  bayou,  where  they  have  lain  ever  since.  The  cut-grass,  with  which  the  bayou 
is  tilled,  grows  very  rapidly,  attaining  a  height  of  from  6  to  8  feet,  and  in  connection 
with  a  long  vine-like  weed,  is  rapidly  closing  the  bayou.  These  weeds  and  grass  occa- 
sionally form  floating  islands,  some  of  which  will  sustain  a  man's  weight. 

The  nature  of  the  soil  on  Bayou  Black  and  the  general  topography  of  the  country 
indicate  that  it  was  at  one  time  an  outlet  of  the  Mississippi  River,  aud  consequently 
a  sediment- bearing  stream.  Its  connection  with  the  Mississippi  was  as  follows :  The 
waters  of  that  river  came  down  Bayou  Lafourche,  and  from  it  into  Bayou  Terrebonne, 
thence  into  the  Black  or  Little  Terrebonne,  as  it  was  called  at  one  time. 

Bayou  Black  is  no  longer  connected  with  the  Terrebonne,  nor  the  Terrebonne  with 
the  Lafourche,  but  the  beds  of  the  old  bayous  can  still  be  traced.  Bayou  Black  for- 
merly left  the  Terrebonne  at  a  point  near  Terrebonne  Station,  on  Morgan's  Louisiana 
and  Texas  Railroad,  and  it  also  had  an  outlet  bayou  known  as  Bayou  de  Xarge. 

A  reasonable  explanation  of  the  decadence  of  Bayou  Black  is  that  when  its  supply 
of  water  from  the  Terrebonne  ceased  it  became  a  tidal  bayou,  with  little  or  no  cuiTent. 
The  drainage  of  the  lands  which  it  traversed,  then  its  only  source  of  water  supply, 
was  away  from  the  bayou  to  the  sw^mp,  as  is  common  with  most  Louisiana  bayous. 

What  raiu  did  fall  on  the  immediate  banks  only  tended  to  till  the  bayou  up  by  wash- 
ing in  these  banks,  making  it  too  shoal  for  navigation ;  when  navigation  ceased  the 
weeds  and  cut-grass  commenced  to  grow  in  the  almost  stagnant  water,  gradually 
encroaching  on  the  channel  until  they  closed  it  entirely. 

I  was  informed  that  fifty  years  ago  steamboats  came  up  the  Black  to  a  point  opposite 
the  town  of  Houma,  where  now  not  even  a  pirogue  could  go. 

COMMERCE. 

For  the  following  information  in  reference  to  the  commercial  importance  of  Bayoa 
Black,  I  am  indebted  to  Mr.  Edmund  McCoUam: 

In  1880  the  products  were  about  5,000  hogsheads  of  sugar,  7,000  barrels  molasses, 
and  a  large  miscellaneous  crop  of  nee,  com,  potatoes,  moss,  Slg, 
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Owing  to  the  OTerflows  of  1865,  1867,  and  1874,  very  little  sugar,  which  is  the  staple 
product,  was  cultivated  on  the  lower  portion  of  the  bayou,  but  exemption  from  water 
for  the  past  7  years  has  restored  confidence,  and  there  is  no  reason  why,  in  a  very  short 
time,  the  crop  would  not  be  more  than  doubled,  as  only  about  one-third  of  the  land  is 
at  present  cultivated  in  cane. 

This  is  not,  however,  the  only  commerce  that  would  be  benefited  by  the  improve- 
ment of  this  bayou.  It  is  of  great  importance  as  a  natural  link  in  the  chain  of  interior 
wat4*r  communication  betw^een  New  Orleans  and  Southwestern  Louisiana. 

Private  enterprise  has  already  done  a  great  deal  in  this  section  in  the  way  of  con- 
necting various  bayous,  lakes,  and  bays  by  canals,  and  will  undoubtedly  coutiBue  this 
work. 

To  make  Bayou  Black  available  as  a  portion  of  a  through  route,  these  canals  will 
have  to  be  utilized  and  tolls  paid  by  vessels  using  them  to  the  parties  owning  said 
canals.  As,  for  instancy  should  Bayou  Black  be  improved  by  the  general  government, 
a  vessel  after  coming  up  it  on  her  way  to  New  Orleans  would  have  to  pay  toll  through 
a  private  canal  into  Bayou  Terrebonne,  auother  toll  to  pass  from  the  Terrebonne  into 
the  Lafourche,  and  still  another  to  go  from  the  Lafourche  into  Barataria  Bay  (see 
report  on  survey  and  examination  of  Barataria  Bay),  &c. 


— -    -  'i- 


IMPROVEMENT. 


Bayous  Black  and  Terrebonne  are  alike  in  general  character  and  topographic 
features,  and  the  means  used  for  improving  one  would  be  equally  beneficial  on  the 
other. 

In  accordance  with  this  the  plan  submitted  for  the  improvement  of  Bayou  Black  ia 
similar  to  the  one  now  in  operation  on  Bayou  Terrebonne,  viz: 

To  dredge  a  tide-wat«r  channel  50  feet  wide  and  6  feet  deep  from  the  town  of  Tiger 
ville  to  the  end  of  the  examination  line,  near  the  town  of  Houma,  a  distance  of 
miles,  and  4,000  feet. 

The  following  estimates  of  the  cost  of  the  proposed  improvement  are  based  npo 
results  already  obtained  in   Bayou  Terrebonne,   and  includes  the  removal  of 
obstructing  logs,  trees,  and  brush : 


— n 
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ESTIMATE  FOR  OBTAINING  A  NAVIGABLE  CHANNEL  50  FEET  WIDE  AND  6  FEET   DE^ 

IN  BAYOU  BLACK. 


-^P 


Removing  snags  and  overhanging  trees  on  the  first,  second,  third,  fourth, 
and  fifth  miles,  at  $300  per  mile  $1,500  ( 

Dredging  channel  50  feet  wide,  6  feet  deep,  from  Tigerville  to  the  mouth  of 

Bayou  Cane,  24  miles  4,000  feet,  at  $1,600  per  mile 39, 700 

Clearing  ott*  overhacging  and  standing  trees  at  various  points  along  pro- 
posed dredged  channel,  principally  on  the  ninth,  t^nth,  eleventh,  twenty- 
ninth,  thirtieth,  thirty-second,  and  thirty-third  miles 2, 000 

43, 200 
Add  10  per  cent,  for  contingencies 4, 3-20 

Total 47,520 


As  no  level  line  wasi  run,  no  exact  knowledge  of  the  depth  of  cut  that  would 
necessary  to  carry  tide-wat«r  up  t-o  Bayou  Cane  was  obtained,  but  it  is  thought  th— 
the  present  bottom  of  the  bayou  is  about  tide-level. 

The  mate|^als  to  be  dredge<l  is  similar  to  that  at  present  being  excavat«<l  in  Bay 
Terrebonne,  and  it  is  thought  that  an  equal  number  of  logs  will  be  found  in  the  br 
torn  of  the  bayou.  It  is  difficult,  if  not  impossible,  to  estimate  such  work  by  t 
cubic  yard. 

Your  assistant  and  party  were  treated  in  a  most  kind  and  hospitable  manner  l>y  t 
residents  along  the  bayou,  and  material  assista^ice  in  making  the  examination  w 
received  from  Mr.  H.  C.  Minor. 
A  chart  on  a  scale  of  jjhif  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 

Aaaistant  Engineer^ 
Maj.  C.  W.  Howell, 

Corps  of  Engineers^  U,  8,  A, 
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M    12. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU  FROM   PORT  BARRE  TO 

ATCHAFALAYA,  LOUISIANA. 

This  work  ori^nated  in  an  examination  authorized  by  act  of  Con- 
gress approved  March  3,  1879,  a  report  of  which,  together  with  plan 
and  estimate  for  improvement,  was  published  in  Report  of  Chief  of  En- 
gineers for  1880,  Appendix  M. 

By  act  of  Congress  approved  June  14,  1880,  an  appropriation  of 
17,500  was  made  for  its  commencement. 

In  my  report  on  this  work  for  1880  (see  Report  of  Chief  of  Engineers 
that  year,  Appendix  M  9),  I  stated  as  follows: 

The  principal  obstmrtiou  in  this  iK>rtion  of  the  Conrtahlean  is  Little  Devil  Bar, 

near  it8  junction  with  the  Atchafalaya.    The  har  varies  in  hMigth  at  different  seaHons 

of  the  year,  and  at  times  is  perfectly  dry.    To  remove  this  bar  by  dredging  wonlcl  only 

l)enetit  navigation  for  one  low-water  season,  as  the  succeeding  high -water  would 

cause  it  to  re-form.  v  * 

To  remove  this  bar  and  prevent  its  re-forming,  it  is  proposed  to  close  the  run-out 
bayous  to  the  south,  of  which  there  are  33  lietween  Port  Barre  and  the  Atcliafalaya. 
JBefore  this  can  be  done,  however,  to  advantage,  a  detailed  survey  of  the  locality  is 
de«'ined  necessary  to  determine  the  best  positions  for  the  dams  and  the  proper  height 
t€p  l»e  given  them,  a  necessity  stated  in  the  report  of  examination.  A  plan  and  esti- 
mate lor  such  a  survev,  and  the  reasons  for  making  it,  were  forwarded  for  approval 
Jnl>  8,1880. 

To  further  insure  low-water  navigation  to  Washington,  with  Little  Devil  Bar  re- 
mo'^ed,  there  will  be  required  a  lock  and  needle-dam  about  4  miles  below  Port  Barre, 
ajifi  the  commercial  importance  of  the  stream  is  deemed  sufficient  to  warrant  the  addi- 
*>o*>al  expense  for  its  construction. 

^^lA  case  it  is  only  proposed  to  improve  that  portion  of  the  bayou  between  Port  Barre 
•^<^^  the  Atchafalaya,  the  foUowin*:  will  be  the  estimate  of  cost : 

^J***^  Barre  to  Atchafalaya,  clearing  the  bayou  of  snags,  18  miles $  900  00 

J;*^«%in^' run-out  bavous 20,000  00 

^*^^  needle-dam  and  lock 15,000  00 

tingencies,  lOpercent 3,590  00 


Co^ 


A_^        Total 39,490  00 

^^^unt  appropriated 7,500  00 

^^"ihe  plan  and  estimate  for  the  detailed  survey  forwarded  under  date 
»     *  July  8,  1880,  were  approved  by  the  Chief  of  Engineers  under  date  of 

^^lyl6,  1880. 
^j   "^lie  report  of  Assistant  Engineer  H.  C.  Collins,  who  had  charge  of 

^^  field  work  of  the  survey,  is  hereto  appended. 
^     t3n  April  30,  1881,  a  project  based  on  information  obtained  by  Assist- 
^^  t  Er/^ineer  H.  0.  Collins  was  submitted  to  the  Chief  of  Engineers, 
^(I  by  him  approved  under  date  of  May  20J 1881. 

The  following  is  the  project.  •  •  •  • 

^y^  ^t  is  therefore  proposed  to  use  the  appropriation  available  for  this  work,  or  so  much 

^>^^  vreof  as  may  be  fqund  necessary,  for  closing  with  raft  the  following  named  run-out 

^yous,  viz :  Bayous  Jurommon,  Big  Fordoche.  Mamzelle,  English  andXittle  Fordoche. 

"1^    it  may  be  necessary  to  do  something  toward  securing  natural  rafts  in  several  other 

^yoiis,  but  that  can  only  be  determined  from  result  ol  work  on  the  five  named. 

Those  unnamed  do  not  discharge  at  a  lower  sta^e  than  10  feet  above  low-water, 

hich  is  the  stage  below  which  it  is  designed  to  limit  discharge  from  the  Courtableau, 

^cept  discharge  directly  into  the  Alcbafalaya  over  "  Little  Devil  Bar." 

The   method  of  rafting  proposed  is  a  very  simple  one,  but  the  extent  to  which  it 
loald  be  carried  will  require  good  practical  judgment  on  the  part  of  the  saperintend- 
Xit  on  the  spot. 

Suitable  locations  have  been  found  on  the  bayons  where  there  are  standing  living 
^^press  trees  on  the  banks  and  in  the  beds  of  the  bayons  for  anchorages,  and  the  banks 
Mjove  quite  heavily  wooded,  so  that  trees  may  be  felled  into  the  bayous  and  drift 
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gradually  accnmalated,  thns  imitating  and  aiding  natnra^  without  attempting  tofone 
violent  and  very  sadden  changes. 

Some  artificial  anchorages  in  the  shape  of  piling  may  he  fonnd  advantageous  it 
points  throughout  the  rafts  to  he  formed,  to  take  the  place  of  snags  oheecved  to  be  of 
importance  in  such  formation  in  the  Red  River  above  Shreveport. 

It  must  appear  evident  that  this  work  cannot  be  specified  for  contract.  It  is  tb««i> 
fore  proposed  to  do  it  by  hired  labor  and  parchase  in  open  market.       •  •  « 

After  the  work  proposed  above  shall  have  been  completed  and  \U 
results  foand  sufficiently  favorable,  it  is  proposed,  with  such  b^danceof 
appropriation  as  may  be  left  and  ^ith  such  sufficient  addition  as  may 
be  made  hereafter,  to  locate  and  construct  a  lock  and  needle  dam  to 
carry  the  low-water  navigation  of  the  Courtableau  to  Port  Barre,  and 
incidentally  to  the  mouth  of  the  Cocodrie  (where  the  Cocodrie  and  Bayon 
Boeuf  join  to  form  the  Courtableau),  forsteam  vessels  that  at  that  sta^e 
can,  from  New  Orleans  or  elsewhere  on  the  Mississippi  Biver,  reach  the 
mouth  of  the  Courtableau  and  cross  Little  Devil  Bar. 

This  portion  of  the  original  general  project  submitted  in  1879,  for  mat- 
ters of  detail  must  wait  its  time,  that  is  to  say,  must  await  the  result 
of  the  oiore  important  portion  of  the  work  and  the  making  of  adequate 
appropriation  for  its  commencement. 

Work  in  accordance  with  the  above  project  will  be  commenced  as 
soon  as  circumstances  will  permit  and  the  x>roper  arrangements  can  he 
made. 

The  work  is  considered  to  be  permanent  in  the  ordinary  acceptation 
of  the  term  as  applied  to  works  of  this  kind;  its  commercial  importance 
was  indicated  in  the  report  of  the  first  examination. 

By  act  of  Congress  approved  March  3,  1881,  further  pro\ision  was 
made  for  this  work  by  an  appropriation  of  $7,500. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  at  the  entrance  to  Atchafalaya  Bay. 

Original  estimate $40,000  00 

Total  amount  appropriated 15,000  00 

Total  amount  expended 1,218  61 

Money  statement 

July  1,  1880,  amount  availahle f7,500  00 

Amount  appropriated  hy  act  approved  March  3,  1881 7, 500  00 

$15, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 1,218  61 

July  1,  1881,  amount  availahle 13,781  39 

Amount  (estimated)  required  for  completion  of  existing  project,  about 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     25, 000  00 


REPORT  OF  MR.    H.   C.   COLLINS,   ASSISTANT  ENGINEER. 

Atchafalaya  River,  November  15,  1881. 

Sir:  I  have  the  honor  to  submit  the  following  rei)ort  of  the  survey  of  the  Courta- 
bleau from  Bany's  Landing  to  the  Atchafalaya. 

We  reached  Bauy'a  Landing  and  began  the  survey  on  the  8th  of  September. 

The  Teche  was  then  dry  except  for  a  small  stream  of  rain- water  running  into  the 
Courtableau.  1  ran  a  line  down  the  Teche  to  where  its  banks  were  above  the  high- 
water  mark  of  1874  and  its  bed  several  feet  above  the  low -water  in  the  Conrtablean. 

The  small  stream  was  then  running  towards  the  Courtableau,  showing  that  1  had 
not  reached  the  divide  where  the  water  would  run  to  the  southward.  A  cross-section 
is  given  on  the  chart  at  the  head  of  the  Teche  and  at  the  south  end  of  the  line,  8h?w- 
ing  that  as  a  stream  for  purposes  of  navigation  it  is  perfectly  worthless  so  far  up,  and 
that  it  is  not  even  important  to  close  it,  as  no  water  escapes  that  way  with  lees  thao 


APPENDIX   M.  1295 

a  10-foot  rise  of  the  Conrtablean.  Bench-marks  were  made  on  suitable  trees  and  are 
located  on  the  chart;  a  level  line  was  run  aild  a  gauge  kept;  water-edge  was  taken 
frequently,  and  for  the  whole  length  of  the  survey  bench-marks  were  made  as  often  as 
it  was  thought  necessary — ^74  in  all. 

Observations  for  meridian  were  taken  every  clear  night.  All  bayous  were  exam- 
ined, and  on  the  important  ones  a  line  was  run  down  from  half  a  mile  t'O  a  mile, 
giving  sufficient  distance  to  show  where  would  be  the  best  place  for  closing  each 
oayou  running  out  on  the  south  side. 

At  the  beginning  of  the  survey  the  height  of  water  was  about  4  feet  above  the  low- 
water  of  1879,  which  was  the  lowest  known,  while  Little  Devil  Bar  was  in  its  usual 
place. 

When  we  reached  Bayou  Jurommon  during  a  two  days*  rain,  which  delayed  work, 
there  was  a  sudden  nse  of  2  feet  from  backwater  from  the  Atchafalaya;  before  that 
the  current  down  the  Courtableau  was  very  slight  OM  per  second,  and  for  the  time 
of  the  rise  there  was  an  up-stream  current  for  the  two  days  only,  then  a  slight  down 
current  again  as  far  as  Big  Forcloche,  which  took  all  the  water  of  the  Courtableau 
from  above,  and  considerably  more  than  as  much  from  the  Atchafalaya  below. 

Bayou  Jurommon  is  the  first  bayou  which  may  need  closing;  sections  are  given  of  it 
showing  the  area  of  the  cross-section  of  the  necessary  dam ;  the  banks  are  of  blue  clay, 
and  no  great  ^  ashing  need  be  expected. 

Cypre>its  trees  growing  in  beds  of  the  bayous,  and  which  may  be  made  available  in 
their  closure,  are  located  on  the  chart. 

The  two  cane  bayous  next  below  were  examined  and  both  found  to  be  already  closed 
by  raft  and  sand,  so  as  not  to  be  outlet  bayous  at  the  height  to  which  it  is  advisable  to 
retain  the  water  of  the  Courtableau. 

Next  is  Mamzelle  Bayou,  which  is  rafted  and  in  slow  process  of  natural  closure,  but 
it  can  easily  be  entirely  closed  to  the  necessary  height;  at  high-water  a  large  amount 
of  water  is  taken  off  by  it,  but  a  rise  of  3  feet  greater  than  that  of  the  time  I  examined 
it  would  be  necessary  to  take  any  water  south  ward  through  it. 

Next  is  Big  Fordoche,  which  is  by  far  the  largest  of  these  bayous,  and  which  took 
the  discharge  of.  the  Upper  Courtableau,  and  a  portion  of  that  from  the  Atchafalaya 
with  a  rise  of  6  feet  above  low-water;  but  had  the  Atchafalaya  been  low  at  the  time, 
of  course  there  would  have  been  no  water  from  it;  the  rise  was  owing  entirely  to  the 
rise  of  the  At<3hafalaya.  The  line  was  run  more  than  a  mile  down  the  Fordoche.  The 
banks  are  of  blue  clay  for  a  great  part  of  the  distance,  and  there  are  some  drift  piles 
on  it.  The  cost  of  itfl  closure  would  be  less  at  the  point  of  the  lower  cross-section,  but 
perhaps  it  would  be  thought  best  to  darn  it  nearer  its  head.  The  dam  can  be  safely 
made  at  either  place,  or  almost  any  point  between. 

The  next  is  Enj^lish  Bayou ;  it  is  rafted  with  old  raft,  which  is  an  obstruction  at  low- 
water,  but  a  large  amount  of  water  passes  with  a  .5-foot  rise;  there  are  three  branches 
leaving  it  within  a  mile,  and  its  closure  will  be  best  above  the  upper  one,  as  the  banks 
are  there  high  and  several  cyxiress  trees  are  available  in  channel  to  help  in  making 
the  dam. 

Next  is  Little  Fordoche  Bayou,  the  iast  of  the  large  ones  and  the  one  which  takes 
most  of  the  "water  coming  from  the  Atchafalaya  direct.  Its  current  was  very  strong, 
and  Mr.  Dupr6,  who  lives  near,  told  me  that  the  two  Fordoches,  English,  and  Mamzelle 
bayous  joined  within  10  miles,  runing  to  Butte  la  Rose.  There  are  no  inhabitants  on 
either  of  them,  and  the  whole  country  is  under  water  nearly  every  year. 

The  closure  of  Little  Fonloche  near  its  head  would  be  safest,  as  its  banks  are  of 
bine  clay  above  water,  and  are  high,  while  farther  down  they  are  more  sandy,  though 
there  are  now  blocks  of  old  raft  about  a  mile  from  its  head,  which  so  obstruct  the  cur- 
rent that  there  was  a  foot  fall  in  300  feet  in  one  block  of  raft  and  a  very  strong  current 
through  among  the  logs. 

I  examined  all  the  other  bayous  running  out  on  the  south  side  as  far  down  as  the 
Atchafalaya  and  they  will  be  seen  on  the  chart,  but  they  are  all  closed  by  raft  and  sand, 
so  that  the  water  does  not  run  out  to  the  southward  through  them  with  less  than  a 
rise  of  12  feet  above  low-water  in  the  Atchafalaya.  In  making  the  examination  of 
the  Courtableau  last  year  there  was  no  time  to  examine  these  bayous  and  they  were 
only  indicated  at  their  heads  on  that  chart,  and  their  real  character  entirely  escaped 
notice.  They  are  all  tilled  by  raft  and  reach  down  no  lower  than  the  blue  clay  of  the 
old  swamp;' and,  as  shown  by  the  bir^e  trees  growing  in  the  bottoms  of  their  bed,  and 
by  other  similar  ones  gro\^ing  on  their  banks  and  on  the  land  between  the  bayous  are 
bnt  original  swamp  and  the  banks  between  are  filled  in  from  the  overflow  of  the 
Courtableau.  So  far  up  as  this,  water  comes  from  the  Atchafalaya,  bringing  with  it  a 
load  of  sand,  most  of  which  is  deposited  on  reaching  the  banks  and  in  the  Cmirtableau, 
making  what  is  called  Little  Devil  bar — the  same  bar  really  extending  southward 
through  the  woods  as  well  as  across  the  Courtableau. 

Water  which  left  the  Atchafalaya  River  farther  up  at  Petite  Prairie  Bayou  and 
over  its  banks  at  higher  stages  of  a  general  overflow  is  all  the  Atchafalaya  water 
going  above  Little  Devil  Bar,  and  the  load  of  that  coming  across  the  country  has 
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been  deposited  before  it  reaches  the  Conrtableau,  so  the  channel  above  Little  Fordo* 
che  is  left  entirely  clear  of  this  sand-bai^  One  hundred  and  forty-four  cross-sections 
with  a  distortion  of  ten  times  are  given  on  the  chart,  which  is  made  on  a  scale  of  jtjVit. 
The  horizontal  scale  of  cross  sections  is  tdW?  ^^'1  ^^^  vertical  scale  jirr*  An  examina- 
tion of  these  cross-sections  will  ^ow  how  continuous  is  the  deep  regular  channel  of 
the  stream  and  just  what  is  the  form  of  the  bar,  all  of  which  is  of  saud.  It  is  believed 
that  closure  of  a  sufficient  number  of  these  bayous  to  turn  a  strong  current  from  the 
Courtableau  down  its  own  channel  instead  of  allowing  it  to  empty  itself  down  the  five 
larger  bayous  will  entirely  sweep  out  this  bar  at  the  next  higli-water;  but  while  the 
fall  in  the  Courtableau  is  6  feet  below  the  level  at  which  water  stood  above  Little  Devil 
Bar,  low-water  below  that  bar  is  8  feet  below  the  same  level.  Little  Devil  Bar  bein^ 
practically  a  dam  forming  a  pool  above  it  and  allowing  small  boats  to  run  above  it 
up  to  Ouaxia  Landing  at  lowest  water,  while  with  its  removal  no  boats  could  at  low- 
water  go  above  Bany's  Lauding.  A  lock  about  the  twenty-first  to  the  twenty-fourth 
cross-HCctiou  on  the  chart  would  be  necessary  to  carry  low. water  navigation  up  to 
Washington,  as  was  last  year  reported. 

The  levels  now  taken  show  that  with  this  lock  there  would  be  fully  all  the  water 
needed. 

The  very  slight  current  of  the  bayou  gave  an  excellent  cheek  on  the  levels,  which 
were  very  carefully  run  by  Mr.  Hoffman,  and  much  of  the  distance  the  line  was  run 
twice,  checking  between  bench  marks.  Soundings  were  taken  down  the  middle  of  the  * 
bayou  for  nearly  the  whole  distance,  as  well  as  the  cross-section  sounding,  but  they 
were  not  of  course  located,  while  the  soundings  of  the  sections  are  each  of  them  located; 
in  this  way  a  line  is  stretched  across  the  river  and  each  end  at  water  edge  located,  a 
bouuding  taken  at  every  10-foot  tag  on  the  line,  and  the  line  is  laid  down  on  the  chart 
where  it  actually  ran,  not  always  exactly  at  right  angles  to  the  direction  of  the  chan- 
nel as  it  might  have  been;  trees  standing  were  used  to  fasten  the  line  instead  of  driv- 
ing stakes  in  every  case  where  it  was  convenient  to  use  them.  « 

The  level  of  the  flood  of  1874  and  of  the  high  water  of  1880  were  found  in  many 
places,  and  they  are  given  on  the  cross-sections.  The  heavy  black  line  near  the  top  of 
the  section  is  26,769  feet  below  the  high-water  mark  at  the  hea<l  of  Atchafalaya  of  the 
flood  of  1874,  and  the  line  from  which  soundings  are  dropped  is  water  level  of  the  time 
the  red  line  at  the  botto  n  is  low-water,  as  it  would  probably  be  with  Little  Devil  Bar 
removed. 

The  plan  which  I  would  make  for  closure  of  the  bayous  would  be  to  select  some 
place  where  cypress  trees  were  growing  in  the  channel  (and  such  places  are  found  in 
each  of  the  bayous)  or  else  to  drive  piles  by  which  to  fasten  down  a  fascine  dam ;  pos- 
sibly some  piles  might  be  needed  where  trees  formed  a  portion  of  the  anchorage  tor 
the  dams.  Willow  is  growing  in  large  quantities  and  is  the  most  available  mat>erial 
for  the  fascines,  and  instead  of  tieing  the  brush  in  bundles,  it  would  probably  make  a 
cheaper  dam  if  put  in  tightly  as  possible,  using  large  and  small  brush  as  it  came,  and 
filling  the  bed  of  the  stream  for  a  length  at  bottom  of  about  100  feet,  shortening  the 
distance  as  the  brush  was  piled  on  until  the  top  was  not  more  than  30  to  50  feet  and 
sufliciently  above  the  required  top  of  the  dam,  so  that  when  squared  timbers  were 
placed  across  it  and  forced  down  with  jack-screws  to  the  required  level  and  bolted 
there  to  the  trees,  or  to  piles  driven  to  hold  them  in  place,  the  mass  of  brush  under- 
neath these  cross-timbers  should  be  sufliciently  compact  to  let  through  but  little  water, 
and  to  cause  the  deposit  of  a  sand-bar  on  its  upper  side  and  among  the  brush  at  the 
succeeding  high-water.  The  willow  brush  would  also  root,  and  these  roots  help  to  re- 
tain the  sand  and  mud,  and  soon  would  be  formed  a  dam  sufficiently^  tight  to  retain  all 
the  water  nearly  to  its  top,  and  by  the  timbers  it  would  be  prevented  from  using  with 
the  flood,  allowing  an  nninterruptt-d  flow  of  water  whenever  it  should  rise  above  its 
top. 

Dredging  out  any  portion  of  Little  Devil  Bar  I  wonld  consider  unnecessary,  as,  if  a 
current  is  made  down  the  Courtableau,  it  will  be  swept  out  c»f  the  channel  and  each 
year  will  build  the  south  bank  higher,  so  far  up  as  the  direct  flow  of  the  water  of  the 
Atchafalaya  shall  pass  up  the  Courtableau  at  the  great  floods,  and  re-forming  the  bar 
in  the  channel  to  the  same  distance  annually. 

Any  removal  of  Little  Devil  Bar  which  should  require  dredging  must  be  a  failure 
in  practice,  for  it  wonld  require  the  same  amount  of  dredging  every  year,  and  it  would 
be  reasonable  to  expect  that  the  closure  of  the  five  bayous,  orperhnpsof  four  of  them, 
would  be  permanent,  and  so  long  as  they  were  closed  there  would  certainly  ^e  no 
obstruction  from  the  sand-bar. 

Water  of  the  Courtableau  above  the  direct  flow  of  the  Atachafalaya  is  very  free  from 
mud  and  dand,  having  in  great  part  come  through  cypress  swamps  where  most  of  its 
suspended  load  of  sediment  was  left. 

November  10,  when  we  reached  the  mouth  of  the  Courtableau,  on  the  Atchafalaya 
survey,  the  water  was  1  foot  below  its  height,  at  completion  of  the  Courtableau  survey, 
but  was  fast  rising  in  the  Atchafalaya.  It  had  risen  from  local  rains  in  the  Courta- 
bleau several  days  .before,  and  there  had  been  a  very  strong  current  out  over  the  bar. 
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and  the  depth  on  the  bar  was,  on  the  afternoon  of  November  tOy  4^  feet,  with  the  water 
1  foot  lower  than  its  stage,  when  there  was  but  2|  feet  depth,  or  a  change  by  washing 
down  of  the  sand  on  the  bar  of  at  least  3  feet  in  three  or  four  days,  but  the  rise  of  the 
Courtableau  was  then  exhausted,  and  with  the  rise  of  the  Atchafalaya  the  next  morn- 
ing of  1  foot  there  was  no  current,  and  afternoon  a  slight  current  up  the  Courtableau 
as  far  as  Little  Fordoche. 

The  difference  of  level  above  and  below  Little  Devil  Bar,  November  10,  was  1.144 
feet,  but  the  day  before  it  had  been  a  little  more  than  2  feet.  The  Courtableau  water 
above  the  bar  was  nearly  clear,  but  on  and  below  the  bar  it  was  fully  loaded  with 
sand,  and  until  it  reached  the  Atchafalaya  it  was  as  muddy  as  the  water  of  the  Atcha- 
falaya at  the  time. 

The  next  morning  it  was  clear,  with  no  current. 

The  rise  of  the  Atchafalaya  was  increasing' the  muddiness  of  that  stream,  and  as  the 
current  changed  and  ran  up  over  the  bar  the  sand  would  be  deposited  on  it.  Had  the 
five  bayous  been  closed,  their  entire  discharge  would  have  been  added  to  that  which 
did  deepen  the  sand  bar  3  feet  as  it  was,  and  the  down-stream  cuiTent  would  have  con- 
tinued keeping  the  muddy  Atchafalaya  water  off  the  bar  until  it  had  risen  to  the  top 
of  the  dams.     In  this  case  the  rise  of  Atchafalaya  stopped  three  days  after. 

Mr.  Splan,  the  pilot  of  the  steamer  Fanchon,  told  me  that  there  had  twice  been  a 
sufficient  rise  of  the  Courtableau  since  the  survey  to  have  washed  out  the  bar,  had  it 
been  forced  out  over  it. 

The  low-water  of  this  year  at  the  mouth  of  the  Courtableau  was  0.832  below  the 
zero  of  Major  Benyaurd's  levels  at  the  mouth  of  the  Red  River,  at  which  the  high- 
wat^r  of  1874  read  43  feet,  and  was  17  feet  below  the  high-water  of  this  year.  In  18?9 
the  low-water  was  lower,  but  I  could  not  find  how  much.  The  low-water  level  above 
the  bar  is  almost  exactly  the  same  as  far  up  as  Bany^s  Landing  as  it  is  at  the  bar. 
Yours,  respectfully,  ^ 

H.  C.  Collins 

A89i8tant  Engineer. 

Maj.  C.  W.  Howell. 


M  13. 

IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA, 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3, 1879,  a  report  of  which,  together  with  estimate  and 
plan  for  improvement,  was  published  in  House  Ex.  Doc.  No.  54,  Forty- 
sixth  Congress,  second  session. 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $10,000 
was  made  for  its  commencement. 

A  project  for  expenditure  of  this  amount  was  submitted  to  the  Chief 
of  Engineers  and  by  him  approved.  (See  Eeport  of  Chief  of  Engineers 
for  1880,  Appendix  M  7.) 

Specifications  drawn  in  accordance  with  the  project  were  submitted, 
also,  and  approved;  and  after  the  work  had  been  duly  advertised  under 
them,  bids  were  received  and  opened,  August  30, 1880. 

The  following  is  an  abstract  of  the  bids  received : 

t 

Abstract  of  propoaaU  received  far  improving  Bayou  TerrehonnCf  Louisiana  (dredging), 
[Bidder  famishing  dredges  and  labor,  and  providing  for  inspector.] 


Ka 


Bidders. 


D.  S.  Cage,  vice-president  and  acting  president  South  Louisiana 
Canal  and  Navigation  Company. 

82  E 


For  excava- 
tion placed 
on  bank  of 
bayou. 


Per  eu.  yd. 

$0  20 


Time  of  commenc* 
ing  work. 


November  15, 1880 
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The  bid  of  D.  S.  (?age  (the  only  one  received)  was  rejected  as  being  too 
high. 

Under  date  of  October  29, 1880,  the  South  Louisiana  Canal  and  Navi 
gation  Company,  through  their  agent,  J.  P.  Viguerie,  made  the  followiof 
pro|>ositions  for  doing  the  work  on  the  bayou : 

1  Fordredeing  in  Bayon  Terrebonne,  14  cents  percnbic  yard. 

2d.  We  wm  lease  you  our  dredge-boat  Sampson  (Osgood  pattern)  for  the  sam  of 
$10  per  clieni. 

M.  Or  we  wiU  lease  dredge  Sampson  together  with  crew  and  fuel  placed  on  the 
bank  of  the  bayou,  for  tbe  sum  of  $40  per  diem. 

4th.  We  wiU  cut  the  overhanging  willows  on  the  banks  of  the  bayoa  for  the  asm 
of  $50  per  mile. 

In  au  bids  we  stipulate  that  payment  shall  be  made  monthly. 

The  second  proposition,  appearing  the  most  advantageoas  to  the  Uni- 
ted States,  was  recommended  to  the  Chief  of  Engineers  for  adoption, 
and  it  having  been  approved  by  him,  an  agreement  wa«  entered  into 
with  J.  P.  Viguerie,  agent  South  Louisiana  Canal  and  Navigation  Com- 
pany, whereby  he  agreed  to  charter  the  dredge-boat  Sampson  to  Maj.  C. 
W.  Howell,  Corps  of  Engineers,  acting  in  behalf  of  the  United  Stat^of 
America,  for  the  sum  of  $10  per  day,  Sundays  excepted.  Tbe  dredge 
was  turned  over  to  the  United  States,  December  23, 1880,  and  dredg- 
ing was  commenced  on  the  following  day,  at  a  point  23^  miles  below 
Houma. 

At  the  end  of  the  fiscal  year  the  boat  had  reached  a  point  16  mfles 
from  Houma,  having  dredged  out  7J  miles  of  the  bayou. 

When  the  examination  of  this  bayou  was  made,  the  water  was  com- 
paratively high  and  the  low- water  surface  undetermined;  on  this  accoaat 
the  original  estimate  was  too  small.  At  present  above  the  dredge-boat 
the  bayou  is  from  10  to  16  feet  wide  and  from  2  to  6  feet  deep,  being  little 
more  than  a  mere  ditch. 

There  are  two  bad  places  that  will  require  considerable  work  for  their 
improvement,  namely,  the  bend  at  Bisland's  and  the  much  more  diffi- 
cult one  at  the  head  of  the  Little  Caillou. 

The  cost  of  the  work  already  done  has  been  $1,205.^2  per  mile;  that 
which  remains  to  be  done  will  cost  fully  $1,500  per  mile. 

On  this  account  an  additional  appropriation  of  $15,000  for  the  fiscal 
year  ending  June  30, 1883,  is  asked  for,  as  necessary  to  carry  the  work 
to  Houma. 

IC)  miles  dredpring  at  $1,500 , $24,000  00 

Balance  from  previous  appropriation 9,757  86 

Amount  reqiiired  to  complete  the  work 14,242  14 

Or,  in  round  numbers : 15,00C  Ot> 

This  amount  is  considered  none  too  small,  as  low-water  navigation 
must  be  dependent  on  tide-water,  and  the  dredging  will  have  to  be  doue 
with  this  object  in  view. 

At  present  tlie  bayou  is  only  11  feet  wide  where  the  boat  is  at  work, 
and  the  bottom  is  much  obstructed  by  sunken  logs,  stumps,  &c.;  iti^ 
even  more,  contracted  further  up  stream. 

Unless  the  plantation  ditches  emptying  into  the  bayou  are  changed  so 
as  to  drain  towards  the  swamps,  this  bayou  will,  for  purposes  of  navi- 
gation, deteriorate  year  by  year,  and  eventually  and  at  no  very  distant 
period  become  choked  with  shoals,  sure  to  form  just  below  the  moutb 
of  each  such  ditch. 

If  the  object  in  clearing  out  the  bayou  is  to  facilitate  drainage,  then 
there  is  no  need  of  such  extensive  dredging  as  is  required  to  insure  easy 
navigation.    With  increased  water-way  the  current  will  necessarily  be- 
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come  more  slng^sb,  and,  as  a  natural  consequence,  the  tendency  to  shoaJ 
from  sediment  brought  in  from  the  adjacent  fields  during  heavy  rains 
will  be  greater  even  than  in  the  unimproved  bayou. 

It  is  proposed  to  continue  the  work  under  the  appropriation  of  March 
3,  1881,  as  has  been  done  heretofore,  namely,  by  hire  of  labor  and  pur- 
chase in  open  market. 

The  commercial  importance  of  the  bayou  was  indicated  in  the  report 
of  the  examination. 

The  work  is  located  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
honse  is  near  the  eastern  end  of  Timbalier  Island. 

Total  amount  appropriated $18,800  00 

Total  amount  expended 9,042  14 

Money  statement, 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 800  00 

$18, 800  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

oiitstauiling  liabilities  July  1,  1880 6,735  03 

July  1,  1881,  outstanding  liabilities 2,307  11 

9, 042  14 

July  1, 1881,  amount  available 9,757  86 

■  '      -" 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 


M  14* 
IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

This  work  originated  from  surveys  authorized  by  act  of  Congress  ap- 
proved March  3,  1873,  for  report  of  which  see  Beports  of  Chief  of  Engi- 
neers for  1874,  Appendix  11 13,  and  1875,  Appendix  S  5. 

Under  act  of  Congress  approved  June  18, 1878,  appropriating  $10,000, 
a  portion  of  the  work  was  commenced.  (See  Report  of  Chief  of  Engineers 
for  1879,  Appendix  K  3.) 

By  a(5t  of  Congress  approved  March  3, 1879,  a  further  appropriation 
of  $10,000  was  made  available,  and  with  a  portion  of  this  and  a  balance 
of  the  preceding  appropriation,  work  was  continued  during  fiscal  year 
ending  June  30, 1880. 

By  act  of  Congress  approved  June  14, 1880,  an  additional  appropria- 
tion of  $5,000  was  made  for  continuing  the  work. 

The  close  of  the  fiscal  year  of  1879  and  1880  found  the  work  suspended 
on  account  of  high-water  in  the  bayou.  Work  was  resumed  on  the  26th 
of  August,  1880,  the  water  in  the  bayoh  then  having  fallen  to  what  was 
considered  a  suitable  stage  for  recommencement  of  work  of  removal  of 
such  obstructions,  as  snags,  stumps,  raft-heaps,  and  wrecks.  On  this 
kind  of  improvement  work  was  continued  until  December  13, 1880,  when 
it  was  suspended  because  of  too  high-water  to  work  to  advantage.  The 
work  done  during  the  season  is  summarized  as  follows : 

Logs,  stomps,  and  snags  remoyed 694 

Stnmpe  cnt  on  banks 77 

Number  of  working  days  (actual) 104 

Days  lost  unavoidably 10 
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The  field  of  work  extended  from  a  point  3  miles  below  Iiockx)ort  to  a 
point  8  miles  below  the  same  place. 

On  September  11, 1880,  tbe  overseer,  Asa  H.  Holgate,  died,  and  Pet« 
Oliver  was  assigned  to  duty  in  his  plaee. 

The  work,  so  far  as  that  portion  contemplating  removal  of  obstruc- 
tions is  concerned,  may  be  considered  as  susceptible  of  permanent  com 
pletion. 

The  work  is  located  in  tbe  collection  district  of  New  Orleans.  The  nearest  light- 
houses are  at  the  mouth  of  the  Missibsippi  River  and  at  the  entrance  to  Atchafaliji 
Bay. 

Original  estimated  cost $100,000  00 

Total  amount  appropriated 25,000(* 

Total  amount  expended 16,222  33 

As  the  unexpended  balance  of  the  amounts  akeady  appropriated  are 
deemed  sufficient  to  complete  the  work  of  improvement  under  the  pres- 
ent project,  no  additional  appropriation  for  the  fiscal  year  ending  Jane 
30,  1883,  is  recommended. 

Work  will  be  resumed  as  soon  as  the  water  in  the  bayou  has  reached 
a  proper  stage  for  commencement  of  operations,  and  will  be  conducted, 
as  heretofore,  by  hire  of  labor  and  purchase  in  open  market. 

Money  statement. 

Julyl,  1880,  amount  available $13,005  17 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $4,160  90 

July  1, 1881,  outstanding  liabilities 67  50 

4.228  40 

July  1,  1881,  amount  available 8,776  77 


M  15. 

IMPROVEMENT  OF  CALCASIEU  RIVER  FROM  PHILLIPS'  BLUFF  TO  ITS 

MOUTH,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  CJon- 
gress  approved  June  14, 1880,  a  report  of  which,  together  with  plan  and 
estimate,  was  published  in  House  Ex.  Doc.  No.  54,  Forty-sixth  Congress, 
third  session. 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$3,000  was  made  for  commencement  of  the  work. 

Under  date  of  April  30, 1881,  the  following  project  was  submitted  to 
the  Chief  of  Engineers  for  his  approval : 

PROJECT. 

It  is  proposed  to  let  the  work  out  at  contract  to  the  lowest  respoDsible  bidder,  who 
bids  for  the  greatest  number  of  miles*  from  Phillips'  Bluff  down  stream  (as  per  chirt 
of  survey  in  this  office),  $300  to  be  reserved  for  inspection,  &c. 

As  an  inducement  to  local  bidders  as  well  as  others,  it  is  proposed  to  offer  nae  of  tbe 
United  States  survey  boat,  now  laid  up  at  Lake  Charles  City,  and  which  is  coatiug 
the  United  States  |5  per  month  for  care. 

The  boat  is  suited  for  the  work  and  can  be  outfitted  properly  at  expense  of  perfaape 

$300. 

This  project  was  approved  under  date  of  May  12, 1881,  and  8i)ecifica- 
tions  having  been  drawn  in  accordance  with  it,  and  having  been  sub- 
mitted to  the  Chief  of  Engineers  and  by  him  approved,  advertisements 
inviting  proposals  were  published  in  the  proper  papers  June  30, 1881. 
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Bids  will  be  opened  July  30, 1881. 

The  work  is  not  considered  permanent,  as  the  obstructions  caused  by 
snags,  snnken  logs,  and  fallen  trees  are  liable  to  reform  at  any  time. 

The  commercial  importance  of  the  river  was  indicated  in  the  report  of 
examination. 

The  work  is  sitnated  in  the  coUection  district  of  Galveston,  Tex.    The  nearest  light- 
house is  at  the  entrance  to  Calcasieu  Pass. 

Original  estimate * $10,080  00 

Total  amount  appropriated 3,000  00 

Money  statemenL 

Amount  appropriated  by  act  approved  March  3,  1881 $3, 000  00 

July  1,  IS-^l,  amount  available 3,000  90 

Amount  (estimated)  required  for  completion  of  existing  project 7, 080  00 

Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .     7, 080  00 


• 


examination  op  calcasieu  eivee,  louisiana. 

United  States  Bnoineeb  Office, 

New  Orleans^  January  10,  1881. 

General:  I  have  the  honor  to  submit  herewith  the  report  of  Assist- 
ant Engineer  A.  G.  Bell  upon  a  recent  examination  of  the  Calcasieu 
River,  in  Loaisia'ia,  which  examination  was  provided  for  by  act  of  Con- 
gress approved  June  14, 1880,  and  under  date  of  June  17,  1880,  assigned 

by  the  Chief  of  Engineers,  U.  S.  A.,  to  this  office  for  execution. 
•  •  •  •  •  •  • 

It  will  be  noted,  from  Assistant  Bell's  report,  that  at  the  time  of 
examination  the  *'head  of  navigation"  was  found  28  miles  below  Phillips' 
Bluff,  and  that  the  examination  wa^  only  carried  to  the  upper  end  of 
Lake  Charles  and  to  cover  a  small  portion  of  the  lake  beyond  its  en- 
trance. This  is  in  strict  accordance  with  the  wording  given  in  the  river 
and  harbor  act  providing  for  the  examination. 

Mr.  Bell  states  that  he  did  not  find  a  less  depth  at  the  mouth  than  is 
said  to  be  available  through  the  lake,  viz,  8  feet. 

Since  the  examination  was  completed,  I  have  learned  that  it  was 
probably  intended  to  have  the  work  extended  through  Lake  Charles 
and  Calcasieu  Pass  to  the  Gulf  of  Mexico;  but  if  it  had  been  so  stated 
in  the  river  and  harbor  act,  I  should  probably  have  submitted  as  my 
project  a  statement  that  I  considered  such  extension  unnecessary^  in 
view*  of  information  on  hand  dating  back  to  1871  and  1874,  which  it  is 
thought  is  sufficient  guide,  when  taken  in  connection  with  statements  of 
the  filling  of  dredged  channel  of  1874  at  head  of  Calcasieu  Pass,  for 
estimates  to-day,  without  making  re-examination,  on  which  to  base  the 
latter. 

So,  in  submitting  recommendation,  in  addition  to  report  of  recent  ex- 
amination, I  beg  leave  to  refer  to  my  reports  of  1871, 1873,  and  1874,  to 
be  found  in  the  annual  reports  of  the  Chief  of  Engineers  for  those  years, 
and  will  assume  the  dredged  channel  of  1874,  at  head  of  Calcasieu  Pass, 
as  completely  obliterated,  so  as  to  restore  normal  condition  at  the  head 
of  the  pass,  also  condition  of  Gulf  Bar,  as  reported  in  1871. 

It  is  first  recommended  that  the  river  be  impi*oved,  from  Phillips' 
Bluff  to  its  debouche  at  the  head  of  Lake  Charles,  by  the  removal  of 
obstructions  noted  in  the  report  of  Mr.  Bell. 
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The  estimate  for  such  removal,  as  submitted  by  Mr.  Bell,  is  made  in 
accordauce  with  estimates  for  similar  works,  and  is  considered  sufficient. 
In  the  second  place,  I  beg  leave  to  renew  my  recommendation  of  1871, 
also  my  estimate  for  a  channel  between  the  lake  and  the  pass,  as  given 
in  that  report;  also  my  statement  of  importance  of  the  work,  and  in 
addition  will  say  that  I  consider  this  latter  the  most  important  part  of 
the  work  recommended.  In  the  third  place,  I  would  suggest  that  if 
appropriation  be  made  for  the  work  recommended,  it  be  made  under  two 
headings,  viz: 

1.  For  dredging  at  head  of  Calcasieu  Pass $15,000 

2.  For  improYement  of  Calcasieu  River,  Louisiana,  from  Phillipe'  Bluff  to  its 
mouth 10,080 

I  think  this  division  very  desirable  in  view  of  the  possibility  that  the 
whole  estimate  may  not  be  appropriated,  and,  in  conseqaenee,  the  de- 
cision of  relative  importance  thrown  entirely  upon  the  Executive. 

Total  estimate,  $25,080. 

The  commercial  importance  of  the  work  is  indicated  in  Mr.  Bell's  re- 
port, and  in  previous  reports  herein  referred  to. 

The  nearest  light-house  is  at  the  entrance  to  Calcasieu  Pass. 
The  work  is  locat€Ml  in  the  collection  district  of  Galveston,  Tex. 

Chart  of  examination  will  be  forwarded  as  soon  >as  tracing  can  be 
made  for  retention  in  this  office. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Howell, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

(Jhief  of  Engineers^  V.  S.  A. 

Note. — In  reply  to  telegraphic  inquiry,  addressed  to  a  well-informed 
business  man  of  Lake  Charles  City,  a  gentleman  largely  interested  in 
the  lumber  trade  of  that  region,  and  known  to  be  well  informed,  I  have 
received  the  following  telegram  since  closing  report,  viz : 

Present  depth  of  wat«r  in  Calcasieu  Channel,  from  4  to  5  feet. 
Depth  desired  for  vessels,  from  7  to  8  feet. 

O.   T.    SCHINBLER. 

This  information  supports  my  conclusion  as  to  filling  of  channel  at 
head  of  Calcasieu  Pass,  justifies  estimation  for  reopening  channel  based 
on  assumption  of  entire*  refilling;  at  the  same  time  it  shows  that  the 
channel  has  not  entirely  refilled,  also  that  the  demand  for  depth  has 
increased. 

That  the  channel  has  not  entirely  refilled  after  six  years  of  neglect  is 
considered  favorable  to  a  proposition  for  redredging  it. 

C.  W.  Howell. 


report  of  mr.  a.  c.  bell,  assistaxt  engineer. 

United  States  Engineer  Office, 

New  OrleanSj  January  4,  1861. 

Major:  I  have  the  honor  to  snbmit  the  following  report  of  examination  of  Calci- 
sieu  River.  *  *  *  For  convenience  of  description  I  divide  the  river  in  two  sections 
with  reference  to  the  cost  and  difficulty  of  improving  the  same. 

first  section 

comprises  the  distance  from  Phillips'  Bluff  to  the  end  of  the  28th  mile,  which  is  now 
the  head  of  navigation. 
The  river  meanders  throogh  a  low  gum  swamp,  about  1  mile  in  width,  which  is  sab. 
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ject  to  overflow  at  high-water;  said  swamp  is  terminated  on  either  side  by  high  piney 
woods,  not  suKject  to  overflow. 

In  ihe  first  8  miles  there  are  three  cut-ofl^  to  be  closed,  which  can  be  easily  accom- 
plished by  floating  into  thefn  the  snags  and  leaning  trees  removed  from  the  main  river; 
119  snags  and  319  leaning  trees  to  be  removed.  I  wonld  recommend  nsing  Wood's 
Lower  Uut-ofl^,  which  leaves  the  river  at  the  8th  mile,  as  the  channel ;  the  maiu  river 
being  much  obstiuctml  by  sunken  saw-logs,  and  a  sand-bar  extending  the  entire  width 
of  the  river.  Fully  one-half  the  volume  of  wat«r  in  the  river  passes  through  this 
cut-off;  the  distance  wonld  be  shortened  but  little  by  the  new  route. 

In  the  next  12  miles,  197  snags  and  470  leaning  trees  are  to  be  removed.  At  the  end 
of  the  twentieth  mile  the  river  contracts  to  a  width  of  95  feet;  it  retains  this  width  for 
a  distance  of  1^  miles.  This  portion  of  the  river  is  known  as  the  narrows;  the  ba  tks 
*  are  blnff,  composed  of  sand  and  clay;  the  current  attains  an  average  velocity  of  3 
miles  an  h«>ur  at  ordinary  stage  of  water;  41  snags  and  63  leaning  trees  to  be  removed ; 
least  depth  of  water,  7  feet. 

At  the  end  of  the  twenty  seventh  mile  there  is  a  very  bad  bar;  at  low-water  there 
is  scant  6  inches  of  water  on  it.  The  bar  is  100  feet  in  width  by  600  feet  in  length; 
there  is  a  channel  on  the  east  15  feet  wide  and  7  feet  deep.  This  bar  has  been  formed 
by  the  accumulation  of  snags  below  the  head  of  Stackpole  Cut-off';  if  the  sn^gs  were 
removed  aud  the  cut-off  closed,  the  accelerated  current  df  the  river  would  soon  carry 
away  the  sand  deposit. 

The  next  7  miles  require  the  removal  of  95  snags  and  203  leaning  trees.  The  differ- 
ence between  high  and  low  water  in  this  section  of  river  is  about  8  feet ;  avclrage  rate 
of  current  2  miles  per  hour. 

Boats  have  run  up  this  section  as  high  as  Grey'9  Landing,  16  miles  below  Phillips 
Bluff. 

The  cost  of  removing  these  obstructions  would  be  (200  per  mile,  making  a  total  for 
the  28  miles  of  $5,600. 

SECTION  SECOND 

includes  from  the  twenty-eighth  mile  to  the  entrance  of  the  river  into  Lake  Charles,  28 
miles  below.  This  section  of  river  meanders  through  a  swamp  similar  to  the  upper,  but 
is  separated  from  it  by  banks  about  12  feet  wide  and  from  3  to  4  feet  in  heignt,  thus 
formiDg  natural  levees.  A  number  of  large  bays  border  the  banks  of  the  lower  river, 
having  an  average  depth  of  20  feet.  In  the  next  19  miles  the  river  is  widened  and 
deepened,  and  the  volume  of  water  greatly  increased  by  the  junction  of  three  large 
bayous;  97  snags  and  101  leaning  trees  are  to  be  removed.  At  the  forty-eighth  mile 
occurs  the  junction  of  the  West  Fork;  here  the  river  widens  abruptly  to  500  teet  and  a 
depth  of  30  feet,  which  it  retains  to  the  mouth.  In  the  remaining  9  miles  24  snag^  and 
34  leaning  trees  are  to  be  removed. 

I  found  no  bar  at  the  mouth,  the  least  depth  being  much  greater  than  that  of  Lake 
Charles,  which  is  8  feet.  The  whole  of  this  section  is  aflected  by  tide- water,  the  rise 
and  fall  being  about  2  feet. 

The  amount  required  is  estimated  at  $100  per  mile,  making  a  total  for  the  28  miles 
of  $2,800. 

RECAPITULATION. 

First  section,  28  miles,  at  $200  per  mile $5,6^0 

Second  section,  28  miles,  at  $100  per  mile 2,800 

Add  20  per  cent,  for  contingencies 1,6:^ 

Total 10,0b0 

A  chart  plotted  on  a  scale  of  1  to  5,000  accompanies  this  report,  on  which  all  ob- 
structions are  noted,  and  the  depth  in  feet  given,  at  intervals  along  the  entire  length 
of  the  river. 

The  commerce  to  be  benefited  consists  of  2,000  bales  of  cotton,  which  now  takes  the 
overland  route  to  the  railroad.  I  have  no  doubt  that  were  the  river  made  navigable 
a  number  of  rice  farms  would  be  located,  as  large  areas  of  marsh  are  to  be  found  on 
the  edge  of  the  piny  woods.  Rafting  and  fioating  logs  to  market  is  the  principal 
business  carried  on  in  the  upper  river;  18,000  saw-logs  were  floated  down  the  river  in 
the  past  year.  Seven  saw-mills  are  located  near  the  mouth  of  the  river;  each  will  cut 
on  an  average  400,000  feet  of  lumber  per  month,  making  a  total  for  the  seven  mills  of 
2,800,000  feet  per  month.  The  greater  part  of  this  lumber  is  shipped  by  schooner  to 
Galveston,  to  supply  the  Texas  market. 
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The  following  report  of  tonnage  and  crew  entering  the  river  has  been  kindly  fur- 
nished by  the  deputy  collector  of  Calcasieu  Pass : 


Months. 


July,  1879 

August,  1879 

September,  1879 

October,  1879 * 

November,  1879 

December,  1879 

• 

Total 


Tons. 


2,968  64 
908.00 
1,411.34 
2,098.78 
1.45S.11 
1.84L06 

10,682.93 


Very^respectfolly, , 


A.  C.  Bell, 
AsHstant  Engineer. 


M   i6. 

IMPROVEMENT  OF  CALCASIEU  PASS,  LOUISIANA.      • 

HISTORY. 

An  examiDation  of  this  pass  was  made  in  1871,  and  a  project,  togetht__=L^ 
with  plan  of  improvement  and  estimate  of  cost  of  same,  pnblished 
Annual  Report  of  Chief  of  Engineers  for  1871.    Appendix  N  12. 

By  act  of  Congress  approved  June  10,  1872,  an  appropriation 
$15,000  was  made  for  this  work,  and  under  date  of  June  24,  1872, 
project  was  submitted  to  the  Chief  of  Engineers  for  dredging  a  chann 
80  feet  wide  and  5  feet  deep  at  mean  low-tide,  across  &e  bar,  at  t 
foot  of  Calcasieu  Lake,  the  dredged  material  to  be  deposited  on  side 
cut. 

The  work  to  be  done  by  hired  labor  and  purchase  in  open  marke- 
using  the  government  dredge-boat  then  at  work  on  Red  Fish  Bar,  G 
veston  Bay. 

The  cut  was  completed  January  14, 1874,  and  at  that  time  was  60  fe 
wide,  CJ  feet  deep,  and  6,300  feet  long. 

Since  that  time  the  cut  has  filled  up  somewhat,  just  how  much  is  n 
known. 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation 
$12,000  was  made  for  re-opening  the  cut. 

APPROPRIATION  OF  1881. 

Under  date  of  April  30, 1881,  a  project  for  expenditure  of  this  apprc^ 
priation  ($12,000)  was  submitted  to  the  Chief  of  Engineers. 


PROJECT. 

It  is  proposed  to  re-open  the  United  States  Cut  through  the  bar  in  Calcasieu  Lake  a'^ 
the  head  of  the  pass  (made  in  1873  and  1874)  by  deepening  and  widening  it.     Th^ 
depth  proposed  is  8  feet  at  mean  low-tide,  width  70  feet  at  bottom,  and  length  7,^0CP 
feet,  the  material  dredged  to  be  placed  in  embankment  on  either  side  of  the  cut  a9 
most  convenient,  the  line  of  cut  to  be  marked  out  by  the  United  States,  and  plane  o:^ 
reference  est^blitihed  to  guide  contractor. 

No  payment  to  be  made  until  satisfactory  completion  of  work. 

The  limit  of  bids  to  be  placed  at  |10,800,  the  balance  of  $1,200  to  be  reserved  fa^ 
marking  channel,  for  inspection  of  work,  and  for  pro  rata  of  office  expenses,  including 
advertisement,  &c. 

This  project  having  been  approved,  specifications  drawn  in  accord  - 
ance  with  it  were  submitted  to  the  Chief  of  Engineers,  and  having  also 
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been  approved,  advertisements  inviting  proposals  were  published  in  the 
pro|)er  newspapers  June  30,  1881. 

Bids  will  be  opened  July  30,  1881. 

The  work  is  not  considered  permanent  in  the  ordinary  acceptation  of 
the  term,  as  the  cut  is  liable  to  be  gradually  filled  up ;  on  this  account 
the  depth  has  been  placed  at  8  feet  to  prolong  its  usefulness. 

The  commercial  importance  of  the  work  was  indicated  in  my  annual 
report  for  1871,  and  in  the  report  of  Assistant  Engineer  A.  C.  Bell, 
published  in  House  Ex.  Doc.  No.  46,  Forty-sixth  Congress,  third  session. 

The  work  is  located  in  the  coUection  district  of  Galveston.    The  nearest  light-house 
is  at  the  Gulf  entrance  of  the  pass. 

Original  estimate $15,000  00 

Total  amount  appropriated 12, 000  00 

Money  statement. 

Amount  appropriated  hy  act  approved  March  3, 1881 $12, 000  00 

July  I,  lewi,  amount  available 12,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000  00 

Amount  that  can  be  prodtably  expended  in  fiscal  year  ending  June  30, 1883.      3, 000  00 


M  17. 

EXAMINATION  OF  BAYOU  ANDRE,  LOUISIANA. 

United  States  Engineer  Office, 

New  Orleans^  La.y  February  3,  1881. 

General  :  I  have  the  honor  to  forward  herewith  report  of  Assistant 
Engineer  H.  S.  Donglas,  relative  to  an  examination  of  Bayou  Andre, 
Louisiana,  provided  for  in  section  2  of  the  river  and  harbor  act  ap- 
proved June  14, 1880. 

When  the  examination  was  assigned  to  this  office  I  found  that  the 
bayou  was  not  noted  on  the  State  or  other  maps  that  I  had  for  refer- 
ence. 

I  had  not  before  heard  of  it,  and,  after  inquiry,  I  found  that  it  was 
somewhere  near  the  lower  end  of  Barataria  Bay,but  could  get  little  in- 
formation about  it;  so  I  assigned  its  examination  to  the  party  of  Assist- 
ant Douglas,  which  party  was  given  the  Barataria  line  of  surveys  and 
examination  as  distinguished  from  the  Atchafalaya,  a  line  farther  west, 
given  to  the  party  under  charge  of  Assistant  Collins. 

Mr.  Douglas  found  the  bayou  and  made  an  examination  of  it,  as  per 
his  instructions,  and  his  report  shows  that,  so  far  as  the  bayou  is  con- 
cerned, there  is  no  pressing  call  for  its  improvement. 

The  Report  also  indicates  that  the  shoal  bays  at  either  end  of  the 
bayou  need  dredging  for  considerable  distances,  to  carry  the  available 
depths  of  the  bayou  from  Barataria  Bay  to  Bayou  Lafourche,  through 
the  canal  of  the  South  Louisiana  Canal  and  Navigation  Company,  con- 
necting Caminada  Bay  with  Bayou  Lafourche,  and  thence  through  to 
Bayou  Terrebonne  and  Bayou  Black  to  the  Atchafalaya,  near  Morgan 
City. 

It  now  transpires,  since  the  location  of  the  bayou  has  been  ascertained 
and  examination  concluded,  that  this  connection  was  probably  the  main 
object  of  provision  for  examination,  and  that  this  office,  although  mak- 
ing inqairies  in  all  directions  suggested  to  it,  has  not  by  its  examination 
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covered  all  the  desired  groand,  but  has  simply  covered  Bayou  Andi^ 
as  was  provided  for  by  the  wording  of  the  act  of  Congress.    , 

I  think  that  it  is  to  be  regretted  that  the  wonling  of  the  act  was  not 
made  sufficiently  explicit,  and  that  those  who  desired  its  passage  with 
this  item  have  since  been  so  reticent  about  giving  this  office  full  infor- 
mation, because  it  would  have  cost  but  little  more  while  examination 
was  in  progress  to  have  run  a  few  lines  of  soundings  across  ^^Caraiuada 
Bay"  and  "Bay  des  Islets,'^  sufficient  to  make  approximate  estimate  for 
dredging  a  channel  through  them,  and  because  the  route,  of  which  this 
dredged  channel  would  form  an  important  link,  although  at  ])resent 
only  a  matter  of  private  enterprise,  may  become  a  matter  worthy  of 
State  or  of  national  aid.  After  examination  was  completed  it  was  not 
possible  to  do  more  in  the  way  of  examination,  because  there  was  no 
Unite<l  States  money  available  to  do  it  with. 

The  work  is  located  in  the  collection  district  of  New  Orleans,  and  the  nearest  lighk- 
honse  is  on  Grand  Terre  Island,  at  entrance  to  Barataria  Bay,  Louisiana. 

It  is  recommended  that  provision  be  made  for  a  survey  ef  Bay  des 
Islets  and  Caminada  Bay,  with  a  view  to  preparation  of  plans  and  esti- 
mates for  dredging  channels  through  those  bays  to  connect  Barataria 
Bay  with  Bayou  Andr6,  and  the  latter  with  the  canal  to  the  Lafourche 
by  a  5-foot  channel. 

Very  respectfully,  your  obedient  servant, 

C.  W.  HOWELX., 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  h.  8.  douglas,  assistant  engineer. 

United  States  Engineer  Opfick, 

New  OrlsanB,  January  6,  1881. 

Sir  :  In  obedience  to  your  orders,  while  engaged  upon  the  survey  of  Barataria  Bay, 
&c.,  I  also  made  an  examination  of  Bayou  Andr^.  Two  days  in  November,  1880,  when 
the  weather  wan  unfavorable  for  work  in  the  bay,  were  utilized  for  this  purpose,  and 
the  folio  wins  report  is  submitted  in  advance  of  the  completion  of  the  chart. 

Bayou  Anar^  is  one  of  the  numerous  bayous  which  intersect  the  sea  marsh  lying 
between  the  Mississippi  River  and  Bayou  Lafourche,  and  is  of  importance  inasmuch 
as  it  is  the  chief  pass  through  the  narrow  strip  of  marsh  separating  Caminada  Bay 
and  Bay  des  Islets;  and  all' trade  to  Cheniere,  Caminada,  or  westward  via  the  La- 
fourche Canal,  has  to  pass.through  this  bayou. 

Bayou  Audro  is  not  named  on  the  large  maps  of  the  State,  bat  may  be  foand  on  a 
chart  dated  1842,  entitled  "A  Military  Reconnaissance  and  Survey  of  the  Approaches 
to  New  Orleans  from  the  Gulf  of  Mexico,"  made  under  the  direction  of  Capt.  G.  W. 
Hughes,  United  States  Topographical  Engineers.  Its  form  has  changed  greatly  since 
that  date,  owing  to  the  washing  away  of  the  narrow  neck  of  marsh  land  through 
which  it  flows. 

At  present  the  bayou  is  3,000  feet  long  by  1,000  feet  wide,  with  a  5-foo1>  channel 
through  it.  The  general  character  of  the  bottom  is  a  S(»ft,  sticky,  black  mud  slightly 
mixed  with  shells.    Its  banks  are  the  ordinary  sea  mars|i,  overflowed  by  high-tide. 

The  only  obstructions  discovered  were  two  shell  banks  of  small  extent,  with  aboat 
1  foot  of  water  over  them  at  low- tide. 

On  these,  boats  beating  through  the  bayou  sometimes  ground,  though  a  good  chan- 
nel can  be  found  around  them.    Their  removal  would  not  seem  absolutely  necessar)'' 

A  better  channel  exists  through  the  bayou  than  can  be  found  in  either  of  the  bays 
that  it  connects.  At  its  western  end  in  Caminada  Bay  there  is  but  2.5  feet  of  wat«r, 
and  this  flat  extends  over  a  large  portion  of  that  bay.  I  was  informed  that  after 
crossing  this  flat  4  feet  of  water  could  be  found  along  the  northwestern  shore  of  the 
bay.  At  the  eastern  end  of  Bayou  Andr6  is  Bay  des  Islets,  another  shoal  bay,  with 
but  3  feet  water  over  almost  its  entire  area.  The  improvement  that  seems  to  b<*  re- 
quired is  to  connect  the  deep  water  which  extends  up  Pass  Mendiaut  from  Grand  Pan 
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with  the  deep  water  (if  it  exists)  in  Bay  Caminada.  This  would,  however,  neceflsi- 
tate  a  survey  of  Bay  des  Islets  aqd  Caminada  Bay,  in  addition  to  Bayou  Andr6,  which 
is  also  the  only  connecting  pass. 

I  could  obtain  but  little  information  as  to  the  commercial  Importance  of  this  bayou, 
bat  while  I  was  in  the  vicinity  from  two  to  ten  luggers  passed  throuj^h  every  day. 
These  boats  vary  from  3  to  12  tons  measurement,  and  were  loaded  pnncipally  with 
oysters  and  fish  for  the  New  Orleans  market. 

Very  resi^ectfully,  your  obedient  servant, 

H.  8.  Douglas, 
Asnstant  Engineer. 
Mf^j.  C.  W.  Howell, 

Corps  of  EngineerBf  U,  8,  A. 


M  i8. 

SURVEY  OF  BARATARIA  BAY,  FROM  NEW  ORLEANS  TO  GRAND  PASS,  AND 

OF  LITTLE  LAKE  AND  BAYOU  ANDRfi. 

For  the  above-named  survey  and  examination  provisi  n  was  made  in 
the  river  and  harbor  act  (second  section)  approved  June  14, 1880. 

The  several  places  designated,  forming  parts  of  a  connected  system  of 
inland  navigation  in  Southern  Louisiana,  together  with  their  connections, 
have  been  surveyed  or  examined  as  provided  for,  and  as  set  forth  in  the 
report  of  Mr.  H.  S.  Douglas,  ^assistant  engineer,  which  report  is  ap- 
pen<le<l. 

The  plotting  of  the  field  notes  has  been  completed  on  four  large  sheets 
now  on  file  in  this  office. 

In  1842  a  survey  and  reconnaissance  covering  all  of  the  field  now  re- 
covered (and  very  much  more)  was  completed,  under  direction  of  Capt. 
G.  W.  Hughes,  topographical  engineer,  for  military  purposes. 

The  chart  of  this  "survey  and  reconnaissance"  bears  on  its  face  evi- 
dence of  careful  and  minute  work,  and  has  not  only  been  accepted  for 
purposes  of  comparison,  but,  to  avoid  expense  of  reduction  of  plotting 
of  recent  work  to  the  same  scale,  has  been  used  for  purposes  of  an  "  index 
chart,"  herewith,  and  to  note  changes. 

It  is  requested  that  the  index  chart  be  published  as  a  part  of  this 
repoi-t,  because  without  it  no  description  could  give,  to  more  than  a  very 
few,  a  definite  idea  of  location  of  this  one  navigable  system  of  "  Missis- 
sippi River  delta,"  bayous,  lakes,  and  bays. 

The  chart  of  Captain  Hughes,  of  which  I  have  availed  myself,  is  evi- 
dently a  reduction  from  the  detailed  charts  of  survey,  and  so  does  not 
permit  going  into  minute  details  of  comparison,  but  is  yet  considered 
siifiicieut  for  all  practical  purposes  of  comparison,  having  in  view  the 
important  matters  of  natural  changes  of  depth  and  width  and  location 
of  navigable  channels. 

Takini^  into  consideration  possible  difference  of  6  inches  or  1  foot  in 
planes  of  reference  for  noundings^  comparison  does  not  show  material 
change  in  depths  found  during  the  interval  (of  39  years)  between  surveys. 

Changes  in  widths  and  in  shore  lines  generally  have  been  so  slight 
that  they  cannot  be  noted  on  a  small  scale  comparative  chart,  and  are 
considered  unimportant. 

The  exceptions  are  the  narrowing  between  the  headlands  of  the  pass 
connecting  Barataria  Bay  and  the  Gulf,  and  the  widening  of  Bayou 
Andr6. 

The  former  is  considered  especially  worthy  of  note. 

In  1842,  the  width  between  headlands  was  (as  nearly  as  can  be  meas- 
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a  dense  and  deep  cypress  swamp,  interspersed  with  occasional  strips  of  sea  marsh  and 
a  few  high  knolls,  on  which  are  the  shanties  of  the  swampers.  Tne  swamp  is  pretty 
well  cleared  of  the  valuable  cypress  timber  in  places,  it  navin);^  been  cat  inr  tb«iue 
of  the  saw-mills,  of  which  then?  nsed  to  be  several.  Numerous  small  bayous  enter  tbe 
main  one,  and  swell  its  volume. 

From  the  fifth  mile  to  the  end  the  banks  average  from  2  to  4  feet  high,  and  are  frin^ 
with  live-oaks.  The  adjoining  lands  are  generally  under  cultivation,  and  are  thieUj 
settled.    Sugar-cane  is  the  pnucipal  crop  raised  on  several  large  plantations. 

The  obstructions  to  navigation  in  the  shape  of  snags  and  overhanging  trees  are  not 
numerous,  there  being  143  overhanging  trees  and  33  snags,  all  to  be  found  in  the  fim 
11  miles  of  bayou.  A  floating  draw-bridge  at  Berthond's  plant-ation,  on  the  eleventk 
miU>,  is  complained  of;  the  width  for  the  passage  of  vessels  not  being  d^med  snflicieiiL 

Two  abrupt  bends  are  also  considered  obstructions  by  persons  na vigatine  the  bayra. 
■  Tlio  first  of  these  is  on  the  fifth  mile,  and  is  known  as  the  Free  Camp  Bend ;  theoths 
dn  the  sixth  mile,  and  known  as  the  Peach  Orchard  Bend.  This  is  the  only  one  of  the 
various  bayous  embraced  in  this  report  traversing  timbered  lands.  The  others  are 
almost  entirely  sea-marsh  bayous. 

BATOU  RIGOLETS 

is  one  of  the  two  bayous  into  which  Bayou  Barataria  is  divided.  The  other  and 
smaller  bayou  is  known  as  Dupont  or  Smuggler's  Bayou.  Bayou  Rigolets  is  a  sea- 
marsh  bayou,  widening  out  to  abiiost  a  lake  in  places.  Its  length  measured  down 
the  center  is  10  miles  and  3,000  feet. 

In  the  first  mile  it  widens  out  &om  415  to  1,500  feet,  and  the  depth  decreases  fron 
23  to  5  feet. 

Between  the  first  and  seventh  miles  it  attains  an  extreme  width  of  2,800  feet,  the 
5-foot  channel  being  continuous. 

From  the  seventh  to  the  tenth  mile  the  bayou  again  contracts  to  a  width  of  400  feet, 
and  deepens  to  12  feet.  About  the  middle  of  the  tenth  mile  Bayou  Perot,  anothex 
outlet  of  Lake  Salvador,  enters  from  the  north;  and  from  thence  to  Little  Lake  then 
is  a  width  of  1,000  feet,  and  depth  of  23  feet.  The  banks  are  low  sea-marsh,  averagiag 
about  a  foot  above  low  tide.  A  great  deal  of  it  is  prairie  floatant,  and  in  places  the 
motion  of  the  waves  could  be  noticed  50  feet  back  of  the  apparent  bank.  This  ^^yoo 
is  what  may  be  called  a  dying  one,  as  every  year  the  bauKs  advance  their  line  of 
reeds ;  and  wherever  a  duck  hunter  constructs  a  blind,  an  island  is  commenced  which 
rapidly  grows. 

At  the  junction  of  Bayou  Perot  is  the  Little  Temple,  a  high  shell-bank  covered  with 
a  growth  of  live-oaks. 

This  is  the  first  of  several  similar  islands  met  on  the  line  of  the  survey.  They  are 
called  chenih-e8y  or  oak-ridses,  by  the  inhabitants  of  the  country;  and  on  these  the 
people  generally  live,  they  i)eing  the  only  firm  ground  to  be  found. 

Near  the  end  of  the  eighth  mile  a  canal  has  been  cut  across  the  sea-marsh  into  Lake 
Yillart),  which  opens  into  Bayou  Saint  Denis.  This  canal  is  about  2^  miles  long,witii 
a  width  of  40  and  depth  of  4  feet.  It  was  cut  to  avoid  the  bar  at  the  head  of  Little 
Lake  known  as  Pointe  le  Garde  Bar.  Very  little  benefit  is  derived  from  it,  however, 
as  there  is  but  3  feet  water  in  Lake  Villars  into  which  the  cut  opens. 

LITTLE  LAKE 

is  a  sheet  of  water  7  miles  long  with  an  average  width  of  2  miles,  covering  an  area  of 
14  square  miles. 

It  has  an  average  depth  of  5  feet  at  low-tide  and  the  general  character  of  bottom  is 
a  sticky  mud  mixed  with  shells. 

The  shores  of  the  lake  are  the  usual  sea  marsh  with  a  few  chenih'es  and  shell-banki. 

At  Clark's  Cheni^re  there  is  a  settlement  of  fishermen  and  hunters,  and  on  the  varioos 
bayous  emptying  into  the  lake  are  quite  a  number  of  small  settlements. 

The  tides  in  the  lake  are  greatly  influenced  bv  the  winds,  a  strong  norther  sometimes 
driving  the  water  out  to  a  i>oint  considerably  lower  than  the  plane.of  reference  used 
on  the  survey. 

In  past  years  it  was  a  salt-water  lake,  but  now  it  is  only  occasionally  so.  At  the 
time  of  the  survey  it  was  fresh  enough  for  drinking  purposes.  This  change  is  supposed 
to  be  caused  by  Mississippi  water  coming  in  through  the  company's  canal,  but  the 
quantity  is  so  inconsideraule  that  it  cannot  have  much  effect.  The  shoal  water  on 
Pointe  le  Garde  Bar,  at  the  entrance  of  Bayou  Rigolets  and  at  the  head  of  Bayou  Saint 
Denis,  are  the  only  obstructions  to  the  navigation  of  the  lake.'  The  first-mentioDed, 
Pointe  le  Garde,  is  the  worst  obstruction  at  present  existing  on  the  route  between 
New  Orleans  and  Grand  Pass.  The  distance  between  5  feet  water  in  the  month  of 
Bayou  Rigolets  and  the  same  depth  in  Little  Lake,  across  this  bar  or  flat,  by  the  most 
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direct  ronte,  is  8,500  feet,  and  over  the  greater  part  of  this  distance  there  is  a  depth  ol 
bat  2  feet. 

lu  Bayon  Saint  Denis  there  is  at  present  a  4-foot  channel  at  low-tide,  but  the  dis- 
tance between  5  feet  contonrs  is  5,500  feet. 

BATOU  SAINT  DENIS. 

Abont  5  miles  sonth  of  the  entrance  of  Bayou  Rigolets^  Bayou  Saint  Denis  leaves 
Little  Lake,  it  being  one  of  the  two  bayous  connecting  this  lake  with  Barataria  Bay. 
The  length  of  Bayou  Saint  Denis  is  13  miles,  its  least  width  30  feet,  greatest  2,670  feet. 
The  generail  cross-section  conveys  the  idea  of  a  narrow  and  deep  streRui  flowing  in  a 
broAd  and  shallow  one.  A  depth  of  from  5  to  6  feet  could  be  carried  some  distance 
from  shore,  when  it  would  abruptly  increase  to  10, 12,  and  sometimes  25  feet,  shoaling 
np  when  across  the  channel  witn  the  same  abruptness.  As  this  channel  follows  what 
misht  be  called  the  center  of  the  ebb-tidal  current,  it  indicates  a  much  greater  power 
and  velocity  of  current  on  the  ebb-tide  than  on  the  flood.  A  good  10-foot  channel  can 
be  found  in  the  bayou. 

There  are  two  very  fine  chenieres  on  the  bayou.  Saint  Joseph  and  Cutler's,  but  with 
thetie  exceptions  the  banks  of  the  bayou  are  all  sea-marsh,  traversed  by  numerous 
lagoons  Mnd  bayous. 

One  mile  froni  Little  Lake,  Lake  Villars  opens  directly  into  this  bayou.  This  is  the 
lake  into  which  the  canal  from  Bayou  Rigolets  opens.  Lake  Villars  is  a  circular  sheet 
of  water  about  2  miles  in  diameter  and  has  a  depth  of  about  2^  feet  at  low-tide.  Near 
the  commencement  of  the  tenth  mile,  Bayou  Cutler  enters  from  the  north.  Of  this 
bayou  more  will  be  said  under  its  proper  head.  The  thirteenth  mile  brings  us  to  the 
head  of  Barataria  Bay,  into  which  Bayou  Saint  Denis  debouches. 

BARATARIA  BAY. 

This  large  sheet  of  water  covers  an  area  of  about  70  square  miles,  40  of  which  were 
covered  by  the  hydrography  of  the  survey.  Its  shores  are  sea  marsh  cut  up  by  numer- 
ous bays,  bayous,  and  lagoons,  and  in  the  lower  portion  of  the  bay  are  several  islands. 

A  depth  of  5.5  feet  at  low-tide  is  available  for  navigation  in  the  upper  portion  of  the 
bay,  but  this  depth  cannot  be  carried  out  of  Bayou  Saint  Denis,  the  distance  between 
5  feet  contonrs  lieing  4,000  feet.  A  good  4-foot  channel  exists,  however,  at  low  tide. 
In  the  lower  portion  of  the  bav  where  the  tidal  currents  are  more  concentrated,  is  a 
channel  commencing  about  10,o60  feet  south  of  what  are  known  as  the  Middle  Banks, 
said  channel  deepening  continuously  to  Grand  Pass,  which  has  a  depth  of  44  feet. 

The  character  of  the  bottom  is  very  similar  to  that  of  Little  Lake,  but  in  places  it 
is  composed  entirely  of  shells.  Several  shell  islan<1s  are  to  be  found  in  the  bay,  formed 
probably  of  the  d/btis  of  the  oyster  reefs  which  formerly  existed  in  this  locality. 

Gnuid  Pass  enters  the  Gulf  of  Mexico  between  Grand  Terre  and  Grand  Isle.  Through 
it  Barataiia  Bay,' as  well  as  the  other  bodies  of  water  mentioned  in  this  report,  are  con- 
nected with  the  Gulf.  A  depth  of  44  feet  can  be  found  in  the  Pass,  but  this  depth 
decreases  to  about  6  feet  at  low-tide  on  the  bar  in  the  Gulf.  In  1842  the  width  of  the 
Pass  was  approximately  6,340  feet,  while  at  present  it  is  but  1,600  feet,  showing  a 
decrease  of  4,740  feet  in  thirty-eight  years.  This  advance  of  shore  line  seems  to  have 
taken  place  almost  altogether  on  the  Grand  Isle  side  of  the  Pass.  An  exact  comparison 
cannot  be  made,  but  as  the  extreme  depth  shown  on  the  chart  of  1842  is  the  same 
within  a  few  feet  as  at  present,  it  would  seem  to  indicate  a  proportional  decrease  in 
the  volume  of  water  entering  and  leaving  the  Pass. 

In  connection  with  this  it  may  be  stated  that  over  the  whole  area  covered  by  the 
survey  there  seems  to  be  a  general  tendency  of  the  banks  to  encroach  the  water-ways 
adjacent. 

The  average  range  of  the  tide  In  Barataria  Bay  is  1.4  feet,  but  this  tide  is  greatly 
aftected  by  the  winds.  In  winter  northers  sweep  over  the  bay  with  great  violence, 
making  it  too  rough  to  allow  small  craft  to  cross.  Your  assistant  ^as  not  able  to 
sound  under  full  sail  once  during  the  entire  work,  from  one  to  two  reefs  being  con- 
stantly carried.  On  one  occasion  all  the  triangulation  stations  were  blown  down, 
thereby  greatly  delaying  the  work. 

BAYOU  CUTLER. 

Careful  examinations  of  this  bayou  and  also  of  Bayou  Dupont  were  made  by  your 
assistant,  in  connection  with  a  possible  improvement  of  the  route  between  New  Or- 
leans and  Grand  Pass. 

Bayon  Cutler  is  one  of  the  tributaries  of  Bayou  Saint  Denis,  flowing  into  it  at  Cutler's 
Cheni^re,  4  miles  from  Barataria  Bay.  The  examination  was  carried  up  Bayou  Cut- 
ler to  its  source,  or  where  it  is  lost  in  numerous  lagoons  and  small  bayous,  through 
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which  it  is  connected  with  the  lower  portion  of  Bayon  Dupont  or  Smuggler's  BayoiL 
It  is  a  straight,  wide,  and  deep  bayon  for  5  miles  above  its  month,  having  a  least  depth 
of  8  feet  and  least  width  of  150  feet,  after  which  it  abmptly  contracts  to  a  width  of  50 
and  depth  of  5  feet  for  a  distance  of  3,000  feet,  the  end  of  the  examination  line.  There 
is  a  ^ood  5-foot  channel  into  Bayou  Saint  Denis. 

It  18  a  sea-marsh  bayou,  the  immediate  banks  being  from  1  to  2  feet  high,  witk  a 
heavy  growth  of  live  oaks  upon  them. 

At  present  the  tidal  currents  are  very  strong  in  the  bayou,  caused  by  the  large  res- 
ervoir capacity  of  the  lagoons  at  its  head. 

The  bends  are  long  and  gentle,  and  it  is  deep  from  bank,  with  no  obstructions  thai 
it  would  be  necessary  to  remove. 

BAYOU  DUPONT, 

or  Smuggler's  Bayou,  leaves  Bayou  Barataria  at  the  same  point  as  Bayou  Rigolets, 
and  a  cart>fnl  examination  of  it  was  made  for  a  distance  of  &|  miles. 

From  this  point  it  continues  on  in  a  general  southeasterly  conrse  until,  after  paai- 
ing  through  numerous  lagoons,  it  enters  Barataria  Bay. 

For  the  first  2  miles  Bayou  Dupont  passes  through  a  strip  of  high  land  known  as 
Cheniere  Trouvere. 

The  banks  average  about  2  feet  in  height,  and  the  eastern  bank  has  a  heavy  over- 
hanging growth  of  live  oaks. 

The  width  averages  125  feet  by  a  depth  of  6  feet. 

From  the  second  mile  to  the  end  of  the  examination  line  it  widens  out,  attaining 
an  extreme  width  of  400  feet,  but  the  depth  decreases,  so  that  in  places  there  are  bat 
li  feet  of  water,  and  when  it  attains  it«  extreme  width  but  2  feet.  The  bottom  is, 
however,  exceedingly  soft,  consisting  chiefly  of  rotten  vegetation. 

The  weeds  and  grass  in  this  portion  of  the  bayou  point  to  the  fact  that,  if  but  let  alone, 
its  entire  closure  is  but  a  matter  of  short  time.  It  was  noted  that  during  a  falling 
tide  the  current  was  very  slight,  and  this  slight  current  flowed  towards  Bayou  Bara- 
taria instead  of,  as  would  naturally  be  supposed,  flowing  toward  Barataria  Bay,  the 
natural  outlet  of  the  bayou.  This  abnormal  condition  of  affairs  must  be  caused  by 
the  obstructed  condition  of  the  bayou  below  the  point  where  the  examination  termi- 
nated. 

Should  it  be  desirable  to  utilize  this  bayou  for  navigation,  numerous  overhanging 
trees  and  a  few  snags  would  have  to  be  removed  in  the  first  2  miles,  at  the  end  of  wnich 
a  cut  would  have  to  be  made  through  a  point  where  an  abrupt  bend  exists. 

In  the  latter  3|  miles  some  dredging  would  be  necessary  to  procure  a  5-foot  channel. 

BAYOU  ANDR^. 

I  have  no  reason  to  amend  my  previous  report  on  this  bayou,  and  the  conclusionf 
in  it  comprise  all  that  the  examination  shows.  Its  relation  to  the  general  improve- 
ment of  these  several  bayous  and  bays  is  shown  in  that  report. 

company's  canal,  etc. 

In  returning  to  New  Orleans,  your  assistant  passed  through  the  company's  canal 
and  it^  connecting  buyous,  and  made  a  running  reconnaissauce  of  same. 

Thi.s  canal  leaves  the  Mississippi  about  3  miles  above  Harvey's.  It  has  a  brick  lock 
at  its  head  which  has  repeatedly  excited  remark  as  about  the  only  construction  of  its 
kind  in  this  section  that  has  withstood  the  test  of  years  without  apparent  injury. 

From  this  lock  a  canal  about  H  miles  long,  with  a  width  of  30  and  a  depth  of  3  feel, 
connects  with  the  head  of  Bayou  Legnct,  a  bayou  of  at  first  about  the  same  width 
and  depth  as  the  canal,  gradually  enlarging  to  Bayon  Bordeaux,  which  latter  bayon 
opens  into  Lake  Salvador.  Bayou  Legnet  is  very  crooked,  naturally,  and  cut-off  canals 
have  been  constructed  at  various  bends.  ' 

At  the  mouth  of  Bayou  Bordeaux  in  Lake  Salvador  there  formerly  existed  a  shell 
bar,  through  which  a  channel  has  been  dredged,  but  it  is  filliug  up  again  and  will 
soon  be  obliterated. 

Lake  Salvador  is  a  sheet  of  water  covering  an  area  of. about  70  square  miles  and  has 
an  average  depth  of  8  feet. 

Vessels  have  a  choice  of  two  routes  from  this  lake  to  Barataria  Bay. 

Through  Bayou  Villars  into  Bayou  Barataria,  thence  to  Bayon  Rigolets  and  to  Lit- 
tle Lake,  or  through  Bayou  Perot  to  Bayou  Rigolets  and  to  Little  Lake. 

Sailing  vessels  have  a  preference  for  the  company's  canal,  as  very  little  timber  is  to 
be  found  on  the  banks  of  the  bayous  leading  to  it,  and  the  wind  being  unobstructed 
they  are  enabled  to  sail  almost  to  the  canal. 
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Tlie  importance  of  the  improvement  of  the  various  bodies  of  water  covered  by  this 
survey  is  contingent. 

Should  the  company  now  engaged  upon  the  work  complete  the  communication  by 
canals  between  Barataria  Bay  and  the  Atchafalaya  River,  these  bayous  and  lakes 
will  be  of  importance  as  the  last  links  in  the  chain  of  communication  with  the  city  of 
New  Orleans. 

It  is  exi»ected  that  a  large  proportion  of  the  produce  of  the  parishes  of  Terrebonne, 
Saint  Mary,  Iberia,  Saint  Martin's,  Lafayette,  Vermillion,  and  Lafourche  would  be 
brought  to  New  Orleans  by  this  route. 

The  amount  is  roughly  estimated  at  46,000  hogsheads  of  sugar,  81,000  ban*ols  of 
molasses,  and  14,000  barrels  of  rice. 

At  present  quite  a  large  fleet  of  luggers  are  employed  in  various  trades  on  these 
bayous  and  lakes. 

A  small  steamer  carries  a  tri- weekly  mail  to  Grand  Isle  aud  Fort  Livingston,  and  a 
larger  boat  makes  occasional  trips  for  the  purpose  of  carrying  supplies  to  the  various 
plantations  and  briuging  their  produce  to  New  Orleans. 

In  summer  a  steamboat  is  put  in  the  trade  for  the  purpose  of  transporting  freight 
and  passengers  to  Grand  Isle  during  the  watering  place  season. 

The  commerce  to  be  benefited  by  any  considerable  improvement  is  as  before  re- 
marked contingent.  Should  the  improvements  projected  and  under  way  be  carried 
out,  competition  with  other  routes  will  be  established  at  various  points,  and  the  pop- 
ulation benefited  accordingly. 

It  should  be  recollected  that  most  of  these  improvements  are  in  private  hands,  and 
that  these  parties  expect  to  derive  a  revenue  from  their  investments. 

METHODS  OF  IMPROVING  NAVIGATION. 

To  procure  5-foot  navigation  from  New  Orleans  to  Barataria  Bay,  two  plans  are  pre- 
sented : 

The  first  would  follow  (with  the  exception  of  Harvey's  Canal)  naturally  navigable 
waters,  viz :  Harvey's  Canal,  Bayou  Barataria,  Bayou  Rigolets,  Little*  Lake,  and 
Bayou  Saint  Denis,  to  Barataria  Bay,  and  would  call  for  the  following  improvements: 
Clearing  Bayou  Barataria  of  overhanging  trees  and  snags,  and  possibly  two  cuts 
through  abrupt  bends,  dredging  a  5-fpot  channel  for  8,500  feet  through  Points  le  Garde 
Bar  at  the  head  of  Little  Li3ce,  and  also  for  5,500  feet  across  the  flat  at  the  foot  of  the 
lake  into  Bayou  Saint  Denis,  together  with  a  slight  cut  for  4,000  feet  at  the  mouth  of 
Bayon  Saint  Denis,  to  meet  deeper  wat«r  in  Barataria  Bay. 

The  second  route  would  be  via  Harvey's  Canal,  Bayou  Barataria,  thence  down 
Bayon  Dupont  for  5|  miles  and  by  a  canal,  25,690  feet  long,  across  the  sea  marsh  to  the 
head  of  Bayou  Cutler,  do^^oi  this  latter  bayou  to  Saint  Denis  and  to  Barataria  Bay. 
*  This  route  would  require  the  removal  of  overhanging  trees  and  snags  in  Bayou  Bara- 
taria, and  the  same  for  2  miles  in  Bayou  Dupont,  a  cut  across  a  point  at  an  abrupt 
bend  in  the  latter  bayou,  and  some  dre<lging  for  the  latter  3^  miles ;  a  canal  across  the 
sea  marsh  to  the  head  of  Bayou  Cutler,  and  the  same  cut  its  in  the  first  rout«  at  the 
mouth  of  Bayou  Saint  Denis. 

As  between  the  two  routes  the  first  is  evidently  the  cheapest  in  regard  to  first  cost, 
but  it  is  not  likely  to  be  a  permanent  improvenient,  as  all  the  cuts  will  be  in  open 
wat^r,  and  unless  protected  would  be  likely  to  fill  by  the  action  of  the  waves. 

Furthermore  this  route  is  a  circuitous  one,  the  distance  between  two  certain  points 
being  26  miles,  while  by  route  No.  2  it  is  but  16  miles. 

By  route  No.  2,  10  miles  of  distance  are  saved,  and  the  canal  through  the  sea  marsh 
can  reasonably  be  regarded  as  permanent,  in  proof  of  which  fact  tne  present  canal 
between  Bayou  Rigolets  and  Lake  Villars  has  not  deteriorated,  it  is  said,  since  its  com- 
pletion. 

The  bottom  is  hard,  showing  no  traces  of  deposit,  and  there  arc  no  indications  of 
the  banks  having  caved  in.  It  is  reasonable  to  suppose  that  the  increased  tidal  cur- 
rent caused  by  the  canal  in  Bayou  Dupont  would  scour  it  out.  The  ebb-tide  setting 
down  Bayon  Barataria  would  naturally  seek  the  shortest  route  to  the  Gulf,  which 
would  be  through  Bayou  Dupont,  the  proi)osed  canal,  and  Bayou  Cutler. 

The  great  length  of  canal  to  be  cut  is  rather  against  this  route,  but  as  the  cpuntry 
traversed  is  altogether  open  sea  marsh,  averaging  1  foot  above  low-tide,  it  would  not 
be  exi>ensive  in  com))ariBon  with  the  generality  of  such  works. 

The  following  estimates  for  obtaining  a  channel  50  feet  wide  aud  .')  feet  deep  are  sub- 
mitted : 

Route  No.  1. 

Bivon  Barataria,  clearing  of  snags  and   overbangirg  trees,  11  miles,  at 
|2U0per  mile : ^2,200  00 
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Pointe  le  Garde,  line  A  B  on  chart,  dredging  channel  8,500  feet  long,  40,833 
cubic  yards  excavation,  at  25  cents $10,208  25 

Head  of  Bayon  Saint  Denis,  line  C  D  on  chart,  dredging  channel  5,500 
feet  long,  10,185  cubic  yanis  excavation,  at  25  cents 2,546  25 

Month  of  Bayou  Saint  Denis,  line  £  F  on  chart,  dredging  channel  4,000 
feet  long,  7,407  cubic  yards  excavation,  at  25  cents 7, 851  75 

76,806  25 
Add  10  per  c<*nt.  for  contingencies 7,680  62 

Total 78,486?7 

On  this  route  the  cut  across  Point<i  le  Garde  Bar,  line  A  B  on  chart,  is  the  most  eawn- 
tial  work.  The  other  two  cuts  are  to  obtain  5  feet  navigation  at  low-tide,  for  at  both 
places  with  an  average  tide  there  is  a  5-foot  channel. 

Route  No.  2. 

Bayou  Barataria,  clearing  as  before |2,200  00 

Bavou  Dupont,  clearing  ont  snags  and  overhanging  trees  for  2  miles,  at 

|:i00  per  mile 400  00 

Cutting  canal  across  jtoint,  end  second  mile,  Bayon  Dapont,  marked  I  on 

chart,  12,963  cubic  yards,  at  25  cents 3,240  75 

Dredging  at  various  points  in  Bayou  Dupont,  between  I  and  G  on  chart, 

about  20,000  cubic  yards,  at  25  cents 5,000  00 

Canal,  G  H  on  chart,  connecting  Bayous  Dnpont  and  Cutler,  25,690  feet 

long,  342,533  cubic  yards,  at  25  cents 85,633  25 

Mouth  of  Baj'ou  Saint  Denis  as  before 1 7,851  75 

98,3^75 
Add  lu  per  cent. for  contingencies 9,832  57 

Total 108.158  32 

On  this  route  the  clearing  out  of  Bayou  Dupont  and  the  canal  G  H  are  necessary  to 
"the  obtaining  of  a  5-foot  channel  at  any  stage  of. the  tide. 

The  material  to  be  dredged  in  Bayou  Dnpont  is  a  very  soft  mud,  but  with  this  ex- 
cepti<m  all  dredging  would  be  through  a  tolerably  firm,  sticky  clay  with  a  slight 
admixture  of  shells. 

lu  estimating  for  the  canal  through  the  sea  marsh  a  60-foot  cut  was  allowed  for,  ex- 
perience in  sea-marsh  canals  showing  that  after  the  banks  have  assumed  their  natural 
slope  there  will  be  a  50-foot  water  way. 

A  very  wide  berme  would  have  to  be  allowed,  as  this  material  when  first  excavated 
is  semi-fluid,  though  when  dry  hard  enough  for  a  tow-path. 

From  an  inspection  of  the  accompanying  index  chart  it  will  be  seen  that  any  im- 
provement below  Bayou  Villars  will  be  of  equal  benefit  to  either  of  the  canals  oow 
connecting  with  the  Mississippi  River;  and,  also,  that  such  improvement  is  but  a  con- 
necting link  between  canals  and  cut«  owned  and  operated  by  private  corjtorations. 

The  field  work  of  the  survey  has  been  plotted  on  four  large  sheets.  One  index  chart, 
showing  comparative  soundings  between  survey  of  1842  and  recent  one,  accompanies 
.this  report. 

Very  respectful I3",  your  obedient  servant, 

H.  S.  Douglas, 

Jssistant  Engintfr. 

Maj.  C.  W.  Howell, 

Corps  of  EngineerSf  T.  S.  A. 


2. 

New  Orleans,  La.,  April  23,  1881. 

Sir:  None  of  the  canals  so  far  as  I  could  ascertain  publish  a  regular  schedule  of 

rates. 

The  following  is  a  list  of  charges  as  obtained  from  parties  residing  at  the  head  of 
Harvey's  and  Company's  Canals  and  from  various  lugger  men. 


company's  canal. 


Any  skiff  or  small  boat  passing  lock $0  75 

Large  boats,  per  ton,  passing  lock 50 
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DariDg  mariDe  railway : 

h  skiff  over  railway $0  25 

h  skiff  through  canal 25 

ge  boats  over  railway,  per  ton 25 

pje  boats  through  canal,  per  ton 25 

South  Louisiana  Canal  and  Navigation  Company : 

ton  through  canal  from  Camiuada  Bay  to  Bayou  Lafourche 35 

ton  through  canal  from  Bayou  Lafourche  to  Terrebonne 15 

Respectfully, 

H.  8.  Douglas, 

Assistant  Engineer, 
aj.  C.  W.  Howell. 


APPENDIX  N. 


IMPROVE3IENT  OF  SABINE  PASS  AND  BLUE  BUCK  BAB,   AND   OF  THE 

SABINE  AND  NECHES  RIVERS,   TEXAS. 


beport  of  captain  charles  e.  l.  b,  davis,  corps  of  engineers, 
officer  in  charge,  for  the  fiscal  year  ending  june  30,  1881. 

United  States  Engineer  Office, 

Sabine  Pa^Sj  Tex,,  July  19, 1881. 

General  :  I  have  the  honor  to  forward  herewith  annual  reports  of 
the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1881. 
Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 


N  I. 

IMPROV^EMENT  of  SABINE  PASS  AND  BLUE  BUCK  BAR,  LOUISIANA  AND 

TEXAS. 

During  the  fiscal  year  ending  June  30, 1873.  an  examination  of  the 
pass  was  made  and  a  report  forwarded  to  the  Chief  of  Engineers. 

Under  instructions  from  the  Chief  of  Engineers  the  officer  then  in 
charge  of  the  work  submitted,  in  February,  1875,  a  report  with  plan  and 
estimates  ''for  the  improvement  of  the  navigation  of  the  harbor  and  bar 
at  Sabine  Pass,  Texas." 

By  act  of  Congress  approved  March  3, 1875,  $20,000  were  appropriated 
for  the  work.  The  work  was  let  out  at  contract,  but  owing  to  the  failure 
of  the  contractors  the  contract  was  annulled. 

Under  the  act  approved  August  14,  1876,  $38,000  were  appropriated 
and  bids  were  invited  for  the  work,  but  as  the  lowest  bid  would  not  com- 
plete a  channel  of  12  feet,  all  bids  were  rejected  and  the  United  States 
dredge-boat  Essayons  was  put  at  work  to  dredge  the  channel. 

This  boat,  after  half  completing  a  channel  of  from  12  to  15  feet  across 
the  bar,  became  disabled  and  had  to  be  sent  to  New  Orieans  for  repairs. 
In  August,  1878,  she  returned  to  Sjibine  Pass  and  worked  until  February, 
1879,  when  operations  were  suspended  and  the  boat  laid  up  at  New  Or- 
leans; during  this  time  she  was  occupied  in  dredging  a  channel  across 
the  outer  bar,  and  also  in  cutting  a  channel  through  the  shell  reef  that 
separated  the  harbor  of  SabinA  from  the  roadstead  inside  of  the  outer 
bar. 

During  the  fiscal  year  ending  June  30, 1880,  the  dredge-boat  remained 
at  New  Orleans,  as  the  amount  of  money  available  was  not  considered 
sufficient  to  resume  operations. 
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A  further  appropriation  of  $50,000  was  made  by  act  of  Congress  ap- 
proved June  14, 1880,  for  improving  Sabine  Pass  and  Bine  Buck  Bar. 
This,  with  the  balance  remaining  unexpended,  was  considered  sufficient 
for  resumption  of  work. 

After  thoroughly  repairing  the  dredge-boat  Essayons  she  was  sent  to 
Sabine  Pass,  where  she  arrived  September  20, 1880. 

On  her  arrival  the  master  of  the  Essayons  reported  that  he  sounded 
for  two  hours  below  the  wreck  Clifton,  but  could  not  find  any  trace  of 
the  channel  previously  dredged.  During  the  time  from  her  arrival  in 
September  to  the  end  of  the  fiscal  year  ending  June  30,  1881,  the  Es- 
sayons worked  only  about  482  hours,  consuming  1,484  tons  of  coal. 

On  the  21st  of  June,  1881,  soundings  taken  on  the  bar  showed  a  chan- 
nel of  about  12  feet,  though  it  was  narrow  and  difficult  to  find. 

In  the  monthly  report  of  operations  for  April,  1881,  the  officer  in  charge 
states: 

Tho  reports  for  April  serve  to  confirm  my  impression,  at  the  beginning  of  the  month, 
that  the  dredge  will  very  soon  be  disabled  and  forced  to  return  to  New  Orleans  for  lay- 
ing up  or  for  repair. 

The  small  amount  of  work  done  during  the  year  by  the  Essayons,  to- 
gether with  the  causes  thereof,  was  made  the  subject  of  a  special  report 
to  the  Chief  of  Engineers  under  date  of  June  24,  1881,  with  the  recom- 
mendation that  the  boat  be  laid  up  for  the  present. 

Coming  to  this  station  so  late  in  the  fiscal  year  (June  16, 1881),  I  have 
not  had  time  to  prepare  a  plan  of  improvement  with  detailed  estimates 
of  cost,  but  a  plan  was  being  prepared  by  Capt.  D.  W,  Lockwood,  under 
the  direction  of  Maj.  0.  W.  Howell,  which  contemplated  two  jetties, 
whose  aggregate  length  was  about  5  miles,  the  approximate  cost  of  which 
was  about  $1,700,000,  and  in  the  absence  of  any  estimate  of  my  own,  I 
respectfully  submit  these  figures. 

The  work  is  situated  in  the  collection  district  of  Galveston.  The  nearest  light-house 
is  situated  on  Louisiana  Point,  just  inside  the  entrance  of  the  pass. 


COMMERCIAL  STATISTICS. 

Mr.  S.  C.  Arledge,  deputy  collector  of  customs  at  this  place,  has  kindly  famished  me 
with  the  following  commercial  statistics  for  the  fiscal  year : 

Number  of  steam  vessels  arrived 8J 

Number  of  steam  vessels  departed 27 

Tonnage,  2,119  tons. 

Number  of  sailing  vessels  arrived 174 

Number  of  sailing  vessels  departed 174 

Tonnage,  4,659  tons. 

Value  of  domestic  imports  and  exports,  (89, 510. 

Total  amount  appropriated $313,000  00 

Total  amount  expended - 153,023  88 

Money  statement, 

July  1, 1880,  amount  available $f>4,775  14 

Amount  appropriated  by  act  approved  March  3, 1881 150, 000  00 

eS14,775  14 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1680 41,837  09 

July  1,  1881,  outstanding  liabilities 12,961  93 

54,799  02 

July  1,  1881,  amount  available 159, 976  Vl 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    250, 000  00 
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N   2. 
IMPROVEMENT  OF  SABINE  RIVER,  LOUISIANA  AND  TEXAS. 

This  improvement  having  been  under  the  charge  of  Maj.  S.  M.  Mans- 
field during  the  entire  fisc^d  year,  except  a  few  days  in  June,  attention 
is  invited  to  the  annual  report  of  that  officer  (Appendix  O  1). 


N  3. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

As  in  the  case  of  Sabine  Eiver,  this  improvement  having  been  under 
the  charge  of  Maj.  S.  M.  Mansfield  during  the  entire  fiscal  year,  except  a 
few  days  in  June,  attention  is  invited  to  the  annual  report  of  that  officer 
(Appendix  O  2). 


i 
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IMPKOVE3rENT  OF  RIVERS  AND    HARBORS    IN  THE    STATE   OF  TEXAS, 


REPOnr  OF  MAJOR  S.  M,  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT.  LIEUT, 
COL.,  r.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JCM:  :J(i,  1881,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

United  States  Engineer  Office, 

Oalveston^  Tex,,  August  5, 1881. 

General  :  I  have  the  honor  to  forward  herewith  my  anuaal  reports 
relating  to  the  works  of  river  and  harbor  improvements  under  my  charge 
for  the  year  ending  June  30,  1881. 

Very  respectfully,  your  obedient  servant,  ^ 

8.  M.  Mansfield, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.  S,  A. 


Major  of  Engineers, 
Bvt  Lieut  Colonel,  U.  8.  A, 


O  X. 

improvement  of  SABINE  RIVER,  TEXAS. 

Survev  of  mouth  of  the  river  was  made  in  1871.  (See  Report  of  the 
Chief  of^Engineers,  1871,  pages  540-43.) 

Sur\'ey  of  the  bar  at  the  mouth  and  of  the  main  channel  of  the  river 
to  Belzoria,  Tex.,  was  made  in  1872-1873.  (See  Report  of  the  Chief  of 
Engineers,  1873,  pages  680-84.) 

lie-survey  of  the  river  from  its  mouth  to  East  Hamilton  was  made  in 
1870.    (See  Report  of  the  Chief  of  Engineers,  1880,  pages  1195-1200.) 

Appropriation  of  1878,  $10,000,  was  for  impro\ing  the  Narrows  above 
Orange,  Tex.,  and  deepening  the  channel  at  the  mouth  of  the  river,  and 
it  was  applied  to  dredging  a  channel  across  the  bar  at  the  mouth. 

Appropriation  of  1879,  $6,000,  was  for  improving  the  Narrows  and 
deepening  channel  at  the  mouth,  and  is  to  be  applied  to  impro\ing  the 
I^arrows. 

Appropriation  of  1880,  $5,000,  was  for  improving  the  Narrows  and 
deepening  channel  at  the  mouth,  and  is  to  be  applied  to  widening  and 
deepening  the  channel  across  the  bar  at  the  mouth  of  the  river  in  con- 
junction with  the — 

Appropriation  of  1881,  $7,000,  was  for  improving  the  Narrows  and 
and  deepening  the  channel  at  the  mouth  of  the  river. 

1321 
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In  resiionse  to  advertisement  (re-advertisement  for  bids  covering  work 
on  cat-off  and  removing  logs  and  snags)  of  July  8,  proposal  was  received 
from  David  K.  Wingate,  of  Orange,  Texas,  for  doing  the  work,  viz,  at  an 
aggregate  cost  of  $9,000  for  improving  tlie  Narrows  in  conformity  with 
the  specifications. 

This  proposal  was  not  considered  satisfactory,  and  was  rejected ;  aud 
in  accordance  with  a  memorandum  agreement  the  proposal  of  Mr.  F.  A. 
Hyatt  (a  formal  bidder  under  advertisement  of  May  25)  was  by  authority 
accepted,  viz,  $2,100  for  the  cut-off  and  $400  per  mile  for  removing  snags, 
&c.,  total  $4,100,  work  to  be  completed  by  Juue  30,  1881.  Articles  of 
agreement  were  dated  September  11,  1880. 

But  very  little  was  accomplished  under  this  contract  during  October. 
November  and  December,  1880,  in  consequence  of  rainy  weather  and 
the  rise  of  water  in  the  river ;  and  in  January,  1881,  in  conformity  with 
the  wishes  of  manufacturers  and  parties  directly  interested  in  that  por- 
tion of  the  Sabine  known  as  the  Nari'ows,  the  contract  of  Septemln^r  11^ 
1880,  was  modified  in  the  following  manner :  The  cut-off  from  Main  Kiver 
into  the  Narrows  to  be  75  feet  instead  of  35  feet;  and  another  cutoff  to 
be  made  at  Dead  Bend  in  lieu  of  removing  the  logs,  snags,  &c.,  from 
the  bed  of  the  stream  around  that  bend.  This  modification  increased 
the  amount  to  be  paid  under  the  contract  $1,850,  or  a  total  of  $5,950 
when  the  work  shall  have  been  completed  according  to  agreement 
Date  of  modified  articles  January  17,  1881. 

Up  to  and  including  June  13,  1881  (the  date  of  transfer  of  this  im- 
provement to  (Japt.  Charles  E,  L.  B.  Dav  is.  Corps  of  Engineers,  pursuant 
to  paragraph  13,  Special  Orders  No.  120,  Headquarters  of  the  Army,  A. 
G.  O.,  May  26, 1881),  the  work  accomplished  by  Mr,  Hyatt,  the  contractor, 
was: 

1.  The  cut-oft*  at  the  heM  of  the  Narrows  had  its  entire  ground,  incld- 
ding  50  feet  on  each  side  of  the  cut,  cleared  and  the  earth  removed  to  a 
depth  of  from  16  inches  to  5  feet  over  the  area  of  the  proposed  cut-off. 

2,  The  cut-off  at  Dead  Bend  was  almost  completed;  a  few  yards  of 
earth  will  have  to  be  removed  from  the  entrance  to  the  channel  (now 
over  50  feet  wide  at  its  narrowest  point),  the  rest  of  the  cut  (except  at 
its  upper  end)  being  full  60  feet  wide. 

Mr.  Hyatt,  in  a  communication  requesting  an  extension  of  time  in 
which  to  complete  his  work,  says  that  he  has  been  forced  to  abandon 
the  work  on  the  Narrows  three  times  on  account  of  high  water,  and  has 
not  attempted  to  resume  work,  for  the  reason  that  the  water  does  not 
remain  low  long  enough  at  this  season  of  the  year  (spring  and  early 
summer)  to  make  such  work  practicable. 

There  having  been  no  complaints  of  the  navigation  of  the  Narrows 
this  season  owing  to  high- water,  the  application  for  extension  of  time 
beyond  Juue  30,  1881,  asked  for  has  received  recommendation. 

PEOBABLB  OPERATIONS  OF  THE  YEAK  ENDING  JUNE  30,  1882. 

On  the  30th  of  March,  1881,  a  project  was  forwarded,  recommending 
the  expenditure  of  the  available  funds  (appropriations  of  1880-1881), 
$12,000,  in  deepening  and  widening  the  channel  at  the  mouth  of  tbe 
river,  estimated  excavation  40,000  cubic  yards,  to  be  done  by  contract 
after  inviting  proposals. 

An  advertisement,  bearing  date  of  May  14, 1881,  invited  proi>osals  for 
the  improvement  mentioned. 
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The  following  is  an  abstract  of  bids  received  in  response  to  the  adver- 
tisement : 

Abstract  of  proposals  for  improving  Sabine  River,  Texas,  in  response  to  an  adrertisement 
dated  May  14,  1881,  and  opened  June  13,  1881 ,  hy  Major  S,  M,  Mansfield,  Corps  of  Engi- 
tutrs. 


Ko. 


1 
2 
3 


Bidders. 


Dredging. 


Jobn  Masnire  — 
Jaa.  E.  Slaugbt«r 
G.  L.  Long 


Per  eu.  yd. 
*$0  34. » 
87 
40 


*  Lowest  responsible  bidder.    Ap^ees  to  commence  work  witbin  six  months  after  receiving  notice  of 
acceptance  <>f  bis  bid,  and  to  complete  it  witliin  one  year. 

The  abstract,  together  with  bids,  &c.,  was  transmitted  to  Captain 
Davifi,  Jane  13,  for  his  action. 

ORIGINAL    ESTIMATES. 

Work  at  mouth  (report  of  1871) f.38,000 

Bemoving  snags,  &c.  (report  of  1873) 18,000 

Work  on  the  Narrows  (report  of  1880) 17,500 

Fourteen  thousand  dollars  is  asked  for  the  next  fiscal  year,  1882-'83^ 
to  continue  improvements  in  accordance  with  plans  heretofore  submitted* 
The  estimated  amount  required  for  completion  of  the  work  projected  is 
simply  conjectural,  the  work  not  being  considered  susceptible  of  perma- 
nent completion,  and  requiring  modi^cation  in  the  application  of  the 
funds  from  time  to  time. 

The  work  is  located  in  the  collection  district  of  Galveston.    The  nearest  light-house 
ia  at  Sabine  Pass. 

Money  statement. 

July  1,  1880,  amount  available $11,017  87 

Amount  appropriated  by  act  apx)roved  March  3, 1881 7, 000, 00 

|18, 017  87 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 82  03 

July  1,  1881,  amount  available 17,935  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1883 .     14, 000  00 


. 


COMMERCIAL    STATISTICS  FURNISHED    BT  D.   R.   WING  ATE,   ORANGE,   TEXAS,   JUNE  30, 

1881. 

Steamboats  running  on  the  river,  5,  with  an  ordinary  draught  of  4  feet ;  other  boats 
having  a  tonnage  in  the  aggregate  of  about  1,500  tons. 
BaleA  of  cotton  shipped  at  points  along  the  river,  12,000. 

Logs  of  cypress,  pine,  Sec,  cut  in  the  vicinity  of  the  river,  35,000,000  feet,  B.  M. 
Lumber  shipped  from  Orange,  30,000,000  feet,  B.  M. 
Shin/jles  (cypress)  from  Orange,  30,000,000. 
Yours,  truly, 

D.    R.    WlNGATE. 

Maj.  S.  M.  Mansfield. 
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O   2. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

Survey  (of  the  Neches  and  Angelina  Eivers)  was  made  in  1872-'73. 
(See  report  of  the  Chief  of  Engineers,  1874,  pages  743-54.) 

Re-survey  of  the  Neches  River  from  its  mouth  to  Bevilport  was  made 
in  1880.    (See  report  of  the  Chief  of  Engineers,  1880,  pages  1202-120i) 

Appropriation  of  1878,  $8,000,  was  for  deepening  the  channel  at  th* 
mouth  of  the  river  and  removing  obstructions  to  Beaumont,  and  was 
applied  to  dredging  channel  across  the  bar  at  the  mouth. 

Appropriation  of  1879,  $5,000,  was  for  "  improving  mouth  of  Neches 
River,"  and  was  applied  to  deepening  and  widening  the  channel  over 
bar  at  the  mouth. 

Appropriation  of  1880,  $5,000,  was  for  improving  Neches  River,  con- 
tinuing operations,  and  is  to  be  applied  in  removing  snags,  logs,  and 
overhanging  trees  between  Yellow  Bluff  and  Bevilport  in  conjunction 
with  the  appropriation  of  1881,  $3,000,  which  was  for  improving  Neches 
River, 

PROGRESS  MADE  DURING  YEAR  ENDING  JUNE  30,  1881. 

Active  operations  in  improving  the  river  were  suspended  during  the 
entire  year  for  want  of  sufficient  funds,  the  estimate  (report  of  the 
re-survey  of  1880)  for  removing  snags  and  overhanging  trees  between 
Bevilport  and  Yellow  Bluff  being  $15,000,  $10,000  more  than  the  appro- 
priation available. 

PROBABLE   OPERATIONS  OF  THE  YEAR   1882. 

After  notification  of  the  approval  of  the  river  and  harbor  act  of 
1881,  and  in  compliance  with  directions  for  the  forwarding  of  a  project, 
a  report  was  rendered  March  30,  1881,  covering  a  project  for  the  expen- 
diture of  the  $8,000  available  of  the  appropriation  of  1880-'81,  viz: 
To  remove  snags,  logs,  and  overhanging  trees  along  the  distance  from 
Yellow  Bluff  up  the  river  towards  Bevilport,  the  work  to  be  done  by 
contract  after  in\iting  proposals. 

An  advertisement  bearing  date  May  14, 1881,  invited  proposals  for 
the  improvement  mentioned. 

The  following  is  an  abstract  of  bids  received  in  response  to  the  adver- 
tisement : 

Abstract  of  proposah  for  imjyroving  the  Neches  River y  Texas,  in  re9ponse  to  adverU»ewient 
dated  May  14^  18^1,  and  opened  June  13,  1881,  by  Maj,  S,  M,  Mansfield,  Corp$  of  E*- 
giueers. 


Ko. 


Bidders. 


1  Joseph  Griiisby  Smyth , 

2  Allfu  A.  Xcyland  and  James  C.  Henderson 


LnproTing  navigation  of  th« 
river. 


At  a  total  of  |7.500. 
'At  a  total  of  $7,465.50. 


*  Lowest  responsible  bidders. 


The  abstract,  together  with  bids,  &c.,  was  transmitted  to  Capt  Chas. 
E.  L.  B.  Davis,  Corps  of  Engineers,  June  13,  for  his  action.  Captain  Davis 
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haviDg  been  assigned  to  the  charge  of  this  improvement  (relieving  me 
June  13)  bv  paragraph  13,  Special  Orders  No.  120,  Headquarters  of  the 
Army,  A.  G.  O.,  May  26,  1881. 

ORIGINAL  ESTIMATES. 

Dredging  channel  at  mouth  (1874) |S6,318  05 

Removing  snags,  &c.,  between  Bevilport  and  Yellow  Bluff  (1880) 15,000  OO 

Eighteen  thousand  three  hundred  and  eighteen  dollars  and  five  cents, 
the  amount  remaining  of  former  estimates,  can  be  profitably  expended 
in  contiDuiug  operations  in  the  fiscal  year  ending  June  30, 1883. 

The  work  is  not  considered  as  susceptible  of  permanent  completion^ 
and  the  estimates,  from  time  to  time,  wiU  vary. 

The  work  is  located  in  the  collection  district  of  Galveston.    The  nearest  light-house 
is  at  Sabine  Pass. 

Money  statement 

Jaly  1, 1880,  amount  available $5,107  30 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

|8,107  30 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 99  74 

Jnly  1,  1881,  amount  available 8,007  5^ 

Amount  t  h  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 ...  18, 300  00 


COMMERCIAL  STATISTICS. 

Beaumont,  Tex.,  June  27,  1881. 

Deah  Sir  :  Your  favor  23d  instant  received,  and  we  will  reply  as  well  as  we  can  to 
your  interrogatories,  but  really  feel  unable  to  do  the  subject  justice. 

STEAMBOATS. 

At  this  season  of  the  year  we  hardly  ever  have  more  than  one  steamboat  running  in 
this  river,  and  that  only  to  '^  Weiss  Bluff,''  and  occasionally  a  trip  to  Sabine  Pass. 
However,  there  is  a  demand  for  at  least  three  steamboats  in  the  Neches  River  trade 
during  the  high- water  season,  say  from  1st  October  until  1st  of  May.  At  present  there 
is  onlv  one  boat  in  service. 

The  boats  best  suited  for  the  business  on  this  river  are  light-draught ;  a  boat  that  will 
not  draw  over  6  feet  loaded  with  1,000  bales  of  cotton.  The  boats  that  have  been 
running  up  this  river  of  late  years  are  all  rather  small  to  what  were  formerly  used. 
There  is  plenty  of  water  for  larger  boats  whenever  the  river  is  up,  as  it  usually  is  in 
the  winter  months. 

The  greatest  obstacles  are  snags  and  sunken  timber. 

We  tnink  that  with  a  good  crop  and  a  clear  river,  for  the  boats  to  go  up  above  Bev- 
ilport,  on  the  Angelina,  at  least  10,000  bales  of  cotton  would  find  its  way  to  market 
down  this  river;  and  with  a  harbor  at  Sabine  Pass  for  large  ships  the  amount  of  business 
would  be  materially  increased. 

PINE  LOGS. 

The  present  cutting  and  running  of  pine  logs  down  this  river  has  been  very  limited, 
owing  to  the  same  obstructions,  in  part. 

The  steamboats  have  to  contend  with  snags  and  sunken  timber :  but,  with  the  proper 
clearing  out  of  the  river,  pine  saw-logs  and  railroad  ties  could  be  floated  down  the 
river  at  most  all  seasons  of  the  year,  and  it  would  cause  the  limited  amount  now  to 
rapidly  increase. 

The  average  amount  of  logs  floated  will  approximate,  say,  about  2,000,000  feet  per 
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iTionth.  We  put  in  at  Yellow  Blnff  now  an  average  of  1,000,000  feet  per  month,  and 
there  is  a  lar^e  amount  floated  out  of  Village  Creek,  in  Hardin  County,  coming  into 
the  river  in  tide-water,  below  Weiss  Bluff. 

LUMBER. 

Shipments  of  lnml)er  from  Beaumont  will  averajB^e  about  40  cars  per  day  of  6,000 
feet  each  :  total  per  day,  over  *200,000  feet.  And  with  a  clean  river  and  plenty  of  logs 
to  keep  all  the  mills  running,  the  shipments  would  be  at  least  50  per  cent.  more. 

It  is  very  frequently  the  case  that  our  mills  have  to  stop  for  want  of  logs. 

Cypress  logs  are  obtained  only  during  high- water,"  in  the  fall,  winter,  and  spring. 
We  nave  been  short  of  cypress  timber  for  two  years,  but  manage  to  get  enough  to  man 
from  30,000,000  to  40,00(1,000  shingles  a  year,  though  not  enough  to  supply  the  demaii 
or  to  keep  our  mills  running  longer  than  eight  months  during  the  last  year. 

Our  river  ought  to  have  all  the  ^obstructions  removed  from  Weiss  Bluff  up  toind 
above  Bevilport. 
Yours,  truly, 

JjOsg  Sl  Co. 

Maj.  S.  M.  Mansfield. 


03. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

Suney  of  this  harbor  and  entrance  was  made  in  1868.  (See  Eeport 
of  Chief  of  Engineers,  1868,  pages  497-517.) 

Survey  of  the  harbor  and  its  approaches  was  made  in  1873.  (See 
Eeport  of  Chief  of  Engineers.  1874,  pages  722-728.) 

Intermediate  surveys  have  oeen  made  covering  the  area  of  the  ioner 
bar,  of  the  outer  bar,  and  of  the  outer  gabionnade  and  its  immediate 
vicinity;  also  of  the  brush  mattress  jetties  and  immediate  vicinities. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1881. 

The  work  on  the  south  jetty  was  begun  in  July,  the  point  selected  for 
commencement  of  the  work  being  located  3,300  feet  from  the  outer  end 
of  the  Fort  Point  gabionnade  in  6  feet  water. 

The  work  has  been  carried  on  by  hired  labor  and  by  purchase  of  ma- 
terial in  part  by  contract  and  in  part  in  open  mai-ket. 

The  following  is  an  abstract  of  proposals  received  for  furnishing 
material  (for  Galveston  Harbor),  in  response  to  advertisement  dated 
December  IG,  1880,  and  opened  January  13,  1881 : 

Abstract  of  proposaU  for  furnishing  material  (for  Galveston  Harbor),  in  reaponse  to  adter- 
tisement  dated  December  16,  1880  (copy  attached),  and  opened  January  13,  1881,  6y  Maj. 
8.  M.  Mansfield,  Corps  of  Engineers. 


No, 


Names  of  bidders. 


0 

0 

0 

0 

0 

0 

«cr« 

»       m 

r1  « 

.-s 

t 

jc  0 

,0 

«  u 

C  U 

g 

s        1 

PQ 

0 

1 

2 

♦3 

4 

*5 
6 
7 


Sbannon  and  Hyatt 

Rosamond,  Milam  Sl  Brother 

J.  Anderson 

F.  W.  Henricks 

H.  Marvits&Co 

Theo.  K.  Thompson 

The  Gnlf,  Colorado  and  Santa  r6 
Railroad. 


tn  30 

COTS 

.So 

-ft 


s 


C9   * 

ee  C3 


^ 


Ptred. 

$4  50 
6  00 
4  00 


Pered. 
$6  00 


Per  lb.  ]  Per  lb. 


5  50  '. 

6  75  !. 


$0  11 
11.4 


$0  12 
12 


o    . 
o  c 

2  ^ 


Remarks. 


Percy. 


$4.95 


No  bond. 

No  bond. 

If  reached  by  nil- 
road. 


*3Bnd  5.  informal ;  2,  4,  and  7,  rejected;  1  and  6,  contracts  recommended. 
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The  contracts  were  awarded  to  Theo.  K.  Thompson  (cordage),  February  4,  1881 ; 
SbauDon  &,  Hyatt  (brush ),  February  12, 1881;  Gulf,  Colorado  and  Santa  F^  Railroad 
(stone),  February  18,  1881;  and  a  proposition  from  Munn,  Fry  &.  Co.,  of  Galveston,  to 
do  the  work  of  unloading  stone  from  cars,  and  to  load  our  barges,  was  accepted  (after 
approval),  viz,  to  unload  cars,  12  cents  p«r  cubic  yard ;  to  load  barges,  28  cents  per 
cnoic  yard. 

An  advertisement,  bearing  date  May  12,  1881,  invited  proposals  for  cordage,  brush, 
cane,  and  stone.  The  following  is  an  abstract  of  bids  received  in  response  thereto 
(under  appropriation  of  1881,  $^0,000)  : 

Abstract  of  proposals  for  furnishing  material  (Galveston  Harhor)^  in  response  to  advertise 
menu  dated  May  12,  1881,  and  opened  June  1,  1881,  by  Maj.  S,  M,  Mansfield f  Corps  of 
jLvgineers, 


:iCc>. 


1 

2 

3 

*4 

5 
6 

7 

*S 

9 


'10  . 


C.  D.  Holmes 
B.  F.  Disbrow 
H.  Man  vita  Sc  Co 
Theo.  K.  Thompaon 
Wiwdward  Sl  Wight. 
W"ater8  S.  Davis 
Adolph  Flake  &  Co 
Shannon  Sc  Hvatt- . . 
Robert  A.  Milam,  James 

M.  HeiskeU 
G-ulf,  Colorado  and  Santa 

f  6  Bailroad  Co. 


$6,890  00 
6^629  25 
6,292  00 
6, 204  00 

6,923  50 

6,702  00 

85,225  00 

102,950  00 

72,000  00 


*  4,  8,  10  lowebt  responsible  bidders.    Contracts  recommended. 

The  proposals  of  Theo.  K.  Thompson  for  cordage,  Shannon  &  Hyatt 
for  brush  and  cane,  and  of  the  Gulf,  Colorado  and  Santa  F6  Railroad 
C'OnapanyfoD stone,  were  accepted:  contracts  will  be  entered  into  imme- 
<liately.      ** 

^reat  difficulty  and  delay  were  occasioned  by  the  want  of  power  in  our 
to\r-\>Qat,  the  Molyneux;  against  strong  tides  it  was  almost  impossible 
tor  her  to  tow  the  mattresses  out.  Therefore,  in  the  interim,  and  until 
^^^^  time  as  a  suitable  tug  could  be  purchased  for  the  work,  authority 
^^  asked  (and  granted)  to  hire  a  tug  from  time  to  time  as  required. 

^n  the  14th  of  April  the  tug  L.  B.  Coates  was  engaged  to  tow  mat- 
tres^^s^  and  was  so  engaged  until  the  25th,  when  relieved  by  the  tug  Gen- 
^J^l  Stewart  Van  Vliet;  the  Van  Vliet  continuing  in  our  employ  until 
^^.  18th  of  May,  when  relieved  by  the  steam-tug  Cynthia  (purchased  in 
^iiilndelphia  on  the  10th  of  May  for  the  government  work  here).  The 
J?&H  Coates  and  Van  Vliet  were  hired  from  the  Houston  Direct  Naviga- 
^^^  Company,  at  the  rate  of  $450  per  month ;  the  crews  being  paid  and 
^Woued  by  the  government,  and  the  government  furnishing  the  neces- 
^^  supplies  of  coal,  water,  oil,  &c. 

J^ROBABLE   OPERATIONS   OF    THE   YEAR  ENDING  JUNE  30,    1882. 

«  Continuation  of  work  on  the  south  jetty  to  exhaustion  of  the  available 
J^cls,  the  labor  being  hired,  incidentals  purchased  in  open  market,  and 

^f^e,  brush,  cane,  and  cordage  to  be  furnished  under  contract.    It  is 

^iinated  that  the  following  work  can  be  accomplished  this  fall,  using 
1^  tbe  funds  now  on  hand,  save  an  amount  which  will  be  reserved  for 

!?^^  of  the  plant,  &c.,  during  the  rest  of  the  fiscal  year,  or  until  such 
^^'  as  funds  may  become  available  for  the  work, 

la  south  jetty  will  be  carried  out  to  the  crest  of  the  bar  with  one 
f  ^^^r  of  mattresses  90  to  120  feet  in  width,  and  a  second  tier  of  mattresses 
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will  be  laid  for  a  length  of  1  to  1^  miles  from  the  bar  inwards,  thas  rais- 
ing quickly  the  jetty  to  a  height  of  5  to  6  feet  above  the  sand,  when,  it  is 
thought,  a  very  appreciable  deepening  of  the  water  on  the  bar  will  re- 
sult. This  can  all  be  accomplished,  I  trust,  in  time  to  have  the  benefit 
of  the  scour  due  to  the  fall  and  winter  storms. 

Accompanying  is  a  sketch  showing  a  cross-section  of  the  jetty  near 
the  outer  end.  An  inspection  will  show  its  points  of  advantage  over 
any  section  yet  devised ;  it  is  the  suggestion  of  Superintendent  Mr.  Wil- 
liam W.  Burke. 

Aside  from  the  great  merit  of  economy  in  point  of  material  required, 
it  possesses  the  merit  of  oftering  little  or  no  obstruction  to  the  sea. 
The  ends  of  the  mattresses  are  made  thin  and  kept  low,  the  stone  bal- 
last is  all  deposited  in  pockets  which  prevent  its  displacement  and  will 
do  away  entirely  with  the  use  of  large  stones  or  blocks  of  concrete  of 
sufficient  weight  in  themselves  to  resist  the  action  of  the  sea,  and  no 
paving  of  slopes  is  contemplated. 

It  is  easily  constructed,  and  the  height  of  the  jetty  will  be  determined 
by  the  depth  of  the  water  obtained  over  the  bar. 

Mr.  Burke  has  been  indefatigable  in  his  efforts  to  prosecute  the  work 
rapidly  and  economically.  I  am  indebted  to  him  for  many  valuable  sug- 
gestions. 

Extracts  from  his  report  are  herewith  submitted. 

The  work  is  now  progressing  in  the  most  satisfactory  manner. 

The  estimates  for  the  improvement  here  according  to  the  approved  plan  is.  $1,  c^25, 813 
Appropriated 425,  Od) 

Unappropriated  balance ^ 1,400,613 

Of  which  sum  $500,000  could  be  very  profitably  expended  in  the  fiscal 
year  ending  June  30,  1883,  in  continuing  work  on  the  jetties.  (See  re- 
port of  the  Board  of  Engiueers,  dated  November  20, 1880,  published  here- 
with.) 

The  work  is  locat4?d  in  the  collection  district  of  Galveston.    The  nearest  light-honw- 
is  on  Bolivar  Point,  at  entrance  to  Galveston  Bay. 

Money  statenienU 

July  1,  1880,  amount  available $209,568  29 

Amount  appropriated  by  act  approved  March  3,  1881 2i)0, 000  00 

$4r,9,508  29 

July  1,  1881,  amount  expended  daring  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1 ,  1K80 184, 776  84 

July  1,1881,  outstanding  liabilities 10,000  00 

194,776  84 

July  1,  1881,  amount  available 264,791  45 

Amount  (estimated)  required  for  completion  of  existing  project 1, 400,  813  W 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 aX»,0(K)  0(» 


report  of  mr.  william  w.  burke,  superintendent. 

United  States  Engineer  Works, 

GalreHion,  Tex.,  Julg  5,  1*81. 

Colonel:  I  have  the  honor  to  submit  a  report  of  operations  on  the  improvement  of 
harbor  at  Galveston,  Tex.,  for  the  fiscal  year  ending  June  30,  1H81. 

The  work  consists  in  the  manufacture  and  placing  of  matti-esses,  and  in  the  ctm- 
struction  of  a  suitable  plant  for  this  work. 

There  have  been  constructed: 

3  mattresses  18  by  60  feet  by  30  inches  over  all. 


V 

V 

V 


\ 


'A 


lis:; 


« ( 
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sses  27  by  60  f«et  by  30  inches  over  all. 
8  15  by  60  feet  by  30  inches  over  all. 
8  15  by  95  feet  by  30  inches  over  all. 
ses  30  by  60  feet  by  30  inches  over  all. 
esses  30  by  95  feet  by  30  inches  over  all. 

I  been  placed  on  line  of  north  jetty  90  linear  feet,  60  feet  wide,  averaging 
l>ove  Hand  bottom  with  ballast,  2^  feet. 

f  south  jetty  in  water  from  0  to  13  feet  deep,  5,846  linear  feet,  60  feet  wide 
high,  and  1,981  linear  feet  90  feet  wide  and  2*  feet  high, 
ork  there  have  been  used : 

ish 9,310.96 

le Ha'i.rs 

J  of  stone 6,513,839 

\  of  concrete 728, 566 

atline ". 27,402.5 

iiarline ; 6,662 

lanilla  rope , 3, 9(>6. 5 

himbles 903 

lith-yaru 5, 466 

...; 5,509 

•fall  the  mattresses  placed  has  been  lost,  and  it  is  believed  that  with  due 

II  meet  with  no  serious  loss  during  the  next  year. 

the  old  plant  used  for  placing  gabions  has  been  repaired  to  make  it  serv- 
thia  work,  and  in  addition,  three  new  barges  and  one  storing  and  tilting 
itform,  960  feet  long  and  75  feet  wide,  have  been  constructed,  and  one  tug 

now  all  the  plant  needed  for  this  work,  and  are  prepared  to  do  a  much 

int  of  work  than  has  yet  been  accomplished. 

1  is  a  statement  showing  number  of  working  days  in  each  month  and  work 

isecution  of  this  work  so  far,  many  difficulties  have  been  met  with  and  over- 
t  is  believed  that  now  we  are  in  a  condition  to  do  the  work  cheaply  and 

respectfully,  your  obedient  servant, 

Wm.  W.  Burke, 

Superintendent 

I 

'ment  showing  number  of  worlcing  days  in  each  month  and  work  done. 


th. 

Working  Mattresses  Mattre-ises 
days.    1     placed.          placed. 

Stone  or  cane 
placed  on 
mattresses. 

Kemarks. 

0. 

Xumbtr. 
15 
23 
11 
16 
10 
15 

12 
10 
12 
9 
17 
14 

I>ay9. 
5 
3 
1 
6 
8 
3 

Square  feet. 
14, 580. 00 
9. 720. 00 
3,  240.  00 

Cubic  feet. 
3, 70a  55 
3, 003. 00 

Concrete  blocks. 

Do. 

I>o. 

19,440.00  '              .'i  Ufi!o6 

Da 

25.  920. 00 
9,  720.  00 

(*) 

(*) 

24, 600.  00 

25, 400.  00 

166,  675.  00 

122,550.00 

7.550  00 
2, 735. 40 

(•) 

(•) 
16, 174.  00 
50, 457. 00 
72,  741. 50 
52,  007. 35 

Do. 

Do. 

1. 

Constmotinff  plant. 

Do. 

3 

8 

10 

8 

Broken  stone. 

Do. 

Do. 

Stone  and  concrete. 

164 

55  i  -Vil.  74.'>.  00 

219, 514. 80 

1        ' 

*  Out  of  materials. 


COMMERCIAL  STATISTICS. 

Galveston,  July  8,  1881. 

jONEL  :  I  find  it  impracticable  to  give  yon  an  accurate  statement  of  the  value 
foreign  and  domestic,  for  the  trade  ot  Galveston  for  the  six  months  ending 
il,  as  many  of  our  merchants  do  not  close  their  accounts  to  that  date, 
best  information  attainable  I  estimate  the  increase  as  compared  with  the 

£ 
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first  six  montliH  in  1880  at  30  per  cent.  For  a  ]ike  reason  tUb  value  of  exports  cannot 
be  accurately  given  to  this  date. 

\  The  collector  of  customs  has  kindly  famished  me  with  a  statement  of  customs  dntie« 
collected,  tor  the  six  months  ending  June  30,  which  enables  me  to  give  you  the  follow- 
ing interesting  comparisons: 

Total  duties  fiscal  year  ending  June  30,  1881 - $1,473,^ 

Total  duties  fiscal  year  ending  June  30,  18H) 31^,211 

Increase  equal  to  363  per  cent ^ 1, 155.643 

Duties  first  six  months  in  1881 88d,GS 

Duties  first  six  months  in  1880 205,647 

Increase  equal  to  332  per  cent .• 682. 9S 

f*  A  large  percentage  of  the  above  is  derived  from  duties  on  raila,  but  deducting  tbe 
duties  on  rails  from  the  total  shows  an  increase  of  duties  on  general  merchandise,  first 
six  months  in  1881,  over  first  six  months  in  1880,  of  122  per  cent. 
Respectfully, 

Jamks  Sorlrt. 


STATISTICS  OF  THE  PORT  OF  GALVESTON,   YEAR  ENDING  DECEMBER  31,  1880. 

Expoi'ts  of  dame$tic  produce. 

Cotton  to  foreign  ports $17,318,047 

Cotton  to  domestic  port« 10,977, 138 

$28, 2^,  186 

Wool,  20,246  bags 1,836,740 

Hides,  bales  9,878  bundles  0,955,  loose  7,016 2,040,500 

Cattle 445,500 

Tallow 172, 0» 

Bones 96,000 

Horns 55,000 

Peltries 140,000 

Pecans 47.700 

Beeswax... 18,264 

Hair 6,450 

Grain  and  flour  (no  wheat) 406,000 

Cotton-seed :  ^,400 

Cotton.seed  oil 60,120 

Cotton  seed  oil  cake 129,300 

Sugar 560,000 

Molasses 52,400 

Total .» 34,426,560 

To  foreign  ports 17,466  611 

To  domestic  ports 16,960,948 

34, 426, 559 
Increase  oves  1879,  $2,710,589,  equal  to  8i  per  cent. 

Value  of  imporlSf  foreign  and  domestic,  for  the  trade  of  Galveston,  for  the  year  ending  De- 
cember 31,  1879,  and  1880. 


Articles.  !         1879.  ]g80. 


Groceries I  $7,813,700  $9.854.0W 

Dry  goods 2,7»5,000  3,08t«,0«» 

Notions 1  «61,090  2,047.500 

Boots,  Hhoes,  and  hats I  1,785,650  2,2»5,7W 

Han  ware    704,200  •  «4»,50» 

Clothing - 735,000  1,27],455 

Crockery  and  glassware ,  78,000  84,469 

Drugs ;  200,000  '  200.000 

Lunibt  r, ah  nglei>,  and  latbs 225,000  780.000 

Wines  and  liquuia 540,000  1  591,7» 

Furniture j  270,000  I  2»1,»» 

Ume  and  cement 25.000  45.001 
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Vcslne  of  imporis^  foreign  and  domesHCj  for  the  trade  of  Galvestonf  ^'c. — Continued. 


Articles. 


Bricks 

Sash,  doors,  blinds 

Piiints  and  oils 

Iron  ties  and  baling  stufEs 

Coffee,  cargoes  direct 

Coal....... 


Jewelry 

Masic  materials. 
Shi(  chandlery. 
Co] 


$48,000 
147.000 

92,000 
997.400 
683.000 

88.500 


1880. 


lipcbai 
>raage. 


Wheal,  for  two  mills 

Other  grain  and  hay 

L4Te  stock 

Iron  and  steel  rails  and  fastenings. 
Railroad  rolling  stock 


340,000 
102,500 


18, 331, 040 


$27,500 

92,000 

190,000 

670,000 

338,314 

200,500 

215,  000 

48,000 

181,  000 

71, 500 

450,000 

650.000 

350,000 

3, 776, 916 

310,000 


29, 133,  oer 


Increase  of  1879  orer  1878, 26  per  cent      Increase  of  1880  over  1879, 69  per  cent. 

t 

STATEMENT  OF  DUTIES  ON  IMPORTED  GOODS  COLLECTED  AT  THE  CUSTOM-HOUSE, 
GALVESTON,  FOR  THE  YEAR  ENDING  DECEMBER  31,  1880,  FURNISHED  BY  ORDER 
OF  HON.   E.  M.   PEASE,   COLLECTOR. 

January |6,980  84 

Febraary *^7,202  14 

March 27,521  35 

AprU 4,579  02 

May 32,911  73 

Jane 106,451  99 

July 89,593  88 

August 134,893  08 

September 70,307  81 

October 127,582  49 

November 63,079  63 

December 99,768  40 

790, 872  36 
Increase  of  1879  over  1878, 200  per  cent.    Increase  of  1880  over  1879, 515  per  cent. 
Compiled  by — 

James  Sorley. 


MPQRTS  OF  MERCHANDISE  AT  THE  PORT  OF  GALVESTON,  TEXAS,  FROM  JANUARY  1, 

1881.  TO  JUNE  30,  1881. 

CusTOM-HousR,  Galveston,  Tex., 

Collectar'i  Office^ ,  . 

Value,  11,883,360. 

Exports  of  domestic  commodities,  value,  $16,372,708. 
Exports  of  foreijzn  commodities,  value,  |66,lo4. 
Total  amount  of  duties  collected,  $902,873.90. 


STATEMENT  OF   \'ESSELS  ENTERED  AND  CLEARED  AT  THE  PORT  OF   GALVESTON,  TEX., 

DURING  THE  YEAR  ENDED  JUNK  30,    1881. 

CusTOM-HousE.  Galveston,  Tex., 

CollectoTi  OffioCf , . 


ENTRANCES. 

American : 

Number 369 

Tons 339,141 


\ 


i 


!  ( 
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Foreicn : 

Number 

Tons 

Total  : 

Number 

Tons 

CLEARANCES. 

American : 

Number -^ 

Tons 

Foreign : 

Number 

Tons. 

Total: 

Number 

Tons 


o  4. 

IMPROVEMENT  OF  SHIP  CHANNEL  IX  GALVESTON  BAY,  TE^ 

Survey  of  Buffalo  Bayou  for  a  channel  of  navigation  through 
Bayou  and  Galveston  Bay  to  Bolivar  Channel  was  made  in  3 
(See  Keport  of  the  Chief  of  Engineers,  1871,  pp.  533-537.) 

Survey  "for  ship  channel  through  Galveston  Bay,  from  12  fe< 
in  the  mouth  of  San  Jacinto  Kiver    •     *     *     to  i2  feet  water 
veston  Channel,''  was  made  in  l876-'77.     (See  Report  of  Chief 
neers,  1876,  pp.  455-468.) 

Appropriation  of  June  10,  1872,  $10,000,  was  for  improvemei 
in  Galveston  Bay,  and  together  with  the  appropriation  of  June  ! 
$10,000,  for  the  improvement  of  Red  Fish  Bar,  was  applied  to  th 
ing  of  a  channel  through  Red  Fish  Bar,  1,500  feet  long,  70  feet  w 
over  7  feet  deep. 

Appropriations  of  1875  were:  improvement  of  Red  Fish  Bar,  \ 
improvement  of  ship  channel  between  mouth  of  San  Jacinto  '. 
Bolivai*  Channel,  $25,000,  by  which  a  channel  was  made  (betwe 
var  Channel  and  mouth  of  San  Jacinto  River,  and  through  R 
Bar)  6,100  feet  in  length,  14J  feet  in  depth,  connecting  depths  i 
nel  of  9  feet,  and  8^  feet  in  the  upper  and  lower  bays,  and  \ 
private  work  of  improvement  at  Morgan's  Point,  permitting  the 
of  vessels  of  9  feet  draught  to  within  a  short  distance  of  Houstc 

Appropriation  of  1876,  $72,000,  and  appropriation  of  1878, 
were  made  applicable  to  that  portion  of  the  channel  betwe 
Fish  Bar  and  Bolivar  Channel,  and  were  so  applied^  the  channel 
being  12  feet  deep,  and  100  feet  wide  at  bottom. 

Appropriation  of  1879,  $80,000,  was  made  '*  applicable  on  a  di 
between  the  cut  through  Morgan's  Point,  subject  to  conditions 
required  by  the  United  States,  before  application  of  the  mone; 
priated." 

Appropriation  of  1880,  $50,000,  was  for  improving  ship  chj 
Galveston  Bay,  continuing  improvement. 

Appropriation  of  1881,  $50,000,  is  for  improving  ship  channel 
veston  Bay. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1 

On  the  16th  of  August,  1880,  a  project  for  the  expenditure  of  t 
^  j!  of  the  appropriations  of  1879  and  1880,  amounting  to  $130,000, 

balance  of  appropriation  of  1878,  $25,000,  was  forwarded. 
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The  action  taken  npon  this  project  was  as  follows : 

LETTKR  FROM  THE  OFFICE  OF  THE  CHIEF  OF  ENGINEERS,   AUGUST  26. 

[Extract] 

And  the  records  of  this  office  do  not  show  that  the  terms  of  the  act  of  Congress, 
arch  3, 1879.  have  been  complied  with,  as  required  of  Secretary  of  War  in  letter  dated 
8^T)t<*mber  26,  1879,  in  order  that  the  work  may  be  commenced  under  the  appropria- 

t^ionfor  ship  channel  in  Galveston  Bay,  in  the  above-named  act. 

•  •       '  •  •  •  •  • 

By  means  of  this,  all  action  looking  towards  improvement  of  the  chan- 
nel was  deferred  until  March,  1881,  when  notification  was  received 
(letter  of  February  28,  office  of  the  Chief  of  Engineers)  that  the  individ- 
iial  members  and  stockholders  of  the  Buffalo  Bayou  Ship  Channel  Com- 
pany had,  January  2, 1881,  accepted  the  conditions  imposed  by  the  terms 
of  the  act  of  March  3,  1879,  the  preamble  and  resolution  adopted  by  the 
individuals  composing  the  company  having  been  first  approved  of,  "as 
satisfactory  to  the  department.^  Letter  of  February  25, 1881,  War  De- 
Partiment,  Washington  City.    (See  copy  of  papers  hereto  appended.) 

X»ROBABLE   OPERATIONS  OF   THE  YEAR  ENDING  JUNE  30,   1882. 

I*rojeet  for  the  expenditure  of  the  funds  of  ap|>Topriations  of  1879 
and  1880,  viz,  $130,000,  was  submitted  March  8,  1881. 

The  work  to  be  done  to  consist  in  dredging  a  channel  100  feet  wide, 

ftom  the  upper  end  of  the  government  cut  at  Red  Fish  Bar,  through 

Red  Fish  Bar,  and  then  up  to  Morgan's  Cut,  a  distance  of  about  7  J  miles 

through   Galveston  Bay ;  and  a  further  extension  (if  funds  permit)  in 

widening  and  deepening  Morgan's  Cut. 

The  uniform  depth  of  water  to  be  obtained  is  12  feet  at  mean  low-tide, 
the  average  depth  of  water  along  the  proposed  line  at  present  being  8 J 
feet,  varying  from  7  to  10  feet.* 

The  following  is  an  abstract  of  bids  received  in  response  to  an  adver- 
tisement bearing  date  April  7,  1881 : 


^^trcict  of  proponah  far  dredging  in  Galveston  Bay^  Tear.,  in  rettponse  to  adrertisement 
dated  April  7,  1881,  at.d  opened  May  9,  1881,  by  Maj.  S.  M.  Mansfield,  Corps  of  Engi- 


wccri. 


No. 


Names  of  bidders. 


Material  ex- 
c  a  V  a  t  ed 
and  re- 
moved. 


1 
2 
3 
i 


Per  euh.  yd. 

» oa.  £.  Slanghter I  $u  13.7 

George  C .  Fobea  &  C  o 1 7| 

5- L.  LoDC 15.4 

^'ohn  J.  AtkinaoD 24 


Hemarkn. 


Informal ;  not  In  daplicate. 


^^e  lowest  bidder  was  Joseph  E.  Slaughter,  of  Cedar  Keys,  Fla.,  to 
89ft  ^  was  awarded  the  contract  of  dredging  the  chaniu4  required, 
,^»000  cubic  yards,  at  13.7  cents  per  yard ;  the  articles  of  agreement, 
v^^  July  17,  1881,  fixing  the  date  of  commencement  of  work  Septem- 
^^  5,  1881,  and  of  its  completion,  September  5,  1882. 

^^^inal  estimates  (for  channel  100  feet  wide  and  12  feet  deep),  1877  ....  $446,326  42 


»pnat«d  1872  to  1881 352,000  00 


U 


^appropriated  balance  of  estimate  of  1877 94,326  42 


1334      REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

Which  sum  (together  with  the  last  appropriation  of  $50,000)  eao  be 
profitably  expended  in  the  fiscal  year  ending  Jane  30,  1883,  in  oontins- 
ing  operations  for  improvement  a»  originally  estimated  for. 

The  reporte  heretofore  submitted  carry  the  impression  that  this  work 
cannot  be  considered  as  one  of  a  permanent  character. 

The  work  is  in  the  collection  district  of  Galveston.  The  light-houses  on  or  neir 
the  line  of  the  work  are  (1*)  near  Clopper's  Bar,  at  the  month  of  the  Sao  Jadnto 
River;  (2)  in  Red  Fish  Bar;  and  (3)  at  Bolivar  Point. 

For  commercial  statistics  see  report  on  improvement  of  GalrestoD 
Harbor  and  Entrance;  also  report  on  Buffalo  Bayoa  improvemeut. 

This  work  is  designed  to  accommodate  a  large  portion  of  the  com- 
merce of  the  district. 

Money  statement 

July  1,  1880,  amount  available , $155,313  61 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

1205,313  a 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  6f  outstanding 
liabilities  July  1,  1880 1,834  ffl 

July  1,  1881,  amount  available 203,478  74 

Amount  (estimated)  required  for  completion  of  existing  project 94, 326  4S 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      94,  ^X  42 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  Avgust  26, 1880. 

Sir:  Referring  to  your  letter  of  Augast  16,  inclosing  project  for  im- 
provement of  ship  channel  in  Galveston  Bay,  there  are  inclosed  for 
your  information  copies  of  the  following  papers: 

I.  Letter  from  Judge-Adyocate-Oreneral,  dated  September  17,  1879. 

II.  Letter  from  Secretary  of  War,  dated  September  26,  1879. 

III.  Letter  from  A.  S.  Richardaon,  secretary  Buffalo  Bayou  Ship  Channel  Company, 
4ated  October  27,  1879. 

The  last-named  paper  is  the  latest  communication  from  Mr.  Richard- 
son, and  the  records  of  this  office  do  not  show  that  the  terms  of  the  act 
of  March  3, 1879,  have  been  complied  with  as  required  of  Secretary  of 
War,  in  letter  dated  September  26, 1879,  in  order  that  the  work  may  be 
commenced  under  the  appropriation  for  ship  channel  in  Galveston  Bay, 
in  the  above-named  act 

Very  respectfully,  your  obedient  servant, 

John  G.  Pabkb, 
Acting  Chief  of  Engineers, 
Maj.  S.  M.  Mansfield, 

Corps  of  Engineers^  0.  8,  A. 


letter  of  judge-advocate-general. 

War  Department, 
Bureau  of  Military  Justice, 

September  17, 1879. 

Respectfully  returned  to  the  Secretary  of  War,  through  the  Chief  of 

Engineers,  calling  attention  to  the  3d  indorsement  on  this  paper,  bein^ 

, —  — — . — ^ — ^ 

*  Discontinued  April  I,  IUSO, 
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^he  indorsement  of  this  bureau  dated  August  9,  1879,  in  which  it  is 
stated: 

There  mast  still  be,  in  order  fally  to  effectasto  this  enactment,  a  formal  conveyance 
^nd  surrender  by  the  company  (Buffalo  Bayou  Ship  Channel  Company)  to  the  United 
plated  of  their  work  at  Morgan's  Point,  and  their  charter,  granted  by  the  legislature 
47f  Texas,  and  their  rights  accruing  thereunder.  • 

The  proposition  from  the  company,  on  which  the  action  of  Congress^ 
^«vas  based,  is  as  follows: 

Whereas  it  is  the  desire  of  this  company  to  facilitate  the  construction  of  a  12-fuot 
sliip^hannel  through  Galveston  Bay  by  the  Gk>vemment  of  the  United  States :  There- 
fore, 

Retolvtd,  That  when  the  Government  of  the  United  States  shall  have  completed  a 
«hip  channel  for  vessels  of  12  feet  draught  from  Bolivar  Channel  to  the  channel  con- 
•tmeted  by  this  company,  it  will  turn  over  and  surrender  to  the  United  States  Gk>vem- 
JDeot  the  said  work  at  cost,  or  at  the  valuation  that  may  be  placed  upon  it  by  a  com- 
atiasion  of  United  States  Engineers,  designated  by  the  Government  of  the  United 
States,  to  determine  the  value  of  the  same. 

But  Congress  did  not  accept  the  proposition  as  made.  The  act  (page 
367,  Statutes,  187S-'79)  states  that— 

In  consideration  of  the  proposition  of  the  Buffalo  Bayou  Ship  Channel  Company  to 
turn,  over  their  work  at  Morgan's  Point,  and  to  iurrender  their  charter ,  granted  hjf  the 
^^Ifi^Mature  of  JVanw,  and  the  rwkts  accruing  thereunder j  to  the  United  Statee,  which  propo- 
aitioQ  is  cow  on  tile  in  the  War  Department,  and  is  hereby  accepted,  &o. 

^  I^assing  by  the  fact  that  the  description  of  "the  work''  in  the  propo- 
rtion and  the  act  are  not  identical,  attention  is  called  to  the  fact  that 
JJ^^  company  made  no  proposition  ''to  surrender  their  charter,  granted 
^  the  legislature  of  Texas,  and  the  rights  accruing  thereunder,  to  the 
^^ited  States,"  and  no  such  proposition  has  ever  been  on  file  in  the 
^^r  Department. 
^^  l^e  act  of  Congress  proceeds  to  make  an  appropriation  of  $80,000, 

^or  the  improvement  of  that  line,''  with  this  proviso — 

p  *^]iat  no  part  of  said  sum  shall  be  expended  until  said  Buffalo  Bayou  Ship  Channel 
^^inpany  shall  file  with  the  Secretary  of  War,  in  manner  and  form  to  be  by  him  ap- 
l^'^ved,  their  acceptance  of  this  provision  of  this  act. 

1h\H  proviso  must  mean  that  the  company  is  required,  as  a  prelimi- 
^*kry  to  the  expenditure  of  any  part  of  said  appropriation,  to  file  with 
^lie  Secretary  of  War  their  acceptance  of  the  terms  of  this  act 

The  company  has  filed  with  the  Secretary  of  War  a  paper  which  it  is 
supposed  was  expected  to  be  received  by  him  as  compliance  with  the 
^^qairemeiits  of  the  act.    This  paper  recites  that — 

^^ereas  the  proposal  made  by  this  company  to  the  Government  of  the  United  States 
^  the  12th  day  of  Januaiy,  1878,  and  filed  with  Hon.  G.  W.  McCrary,  Secretary  of 
^^ftf,  has  been  accepted  by  the  Government  of  the  United  States,  in  the  act  making 
*PP't>priation  for  the  construction,  repair,  preservation,  and  completion  of  certain 
Public  works  on  rivers  and  harbors,  and  for  other  purposes,  approved  March  3,  1879: 
^  bereforo, 

-'^esoZrpd,  That  the  provisions  of  the  act  making  appropriations  for  the  construction, 
am?*^'  preservation,  and  completion  of  certain  public  works  on  rivers  and  harbors, 
jj^^  for  other  purposes,  approved  March  3, 1879,  accepting  the  proposal  of  this  company 
wh*  January  12,1878,  to-wit  (and  then  inserts  the  ori|2^inal  proposition  given  above, 
Pa '^^  was  and  is  now  on  file  in  the  War  Department),  is  hereby  accepted  by  thiscom- 

^^^i  and  the  terms  of  the  said  proposal  are  hereby  reiterated  and  reaffirmed, 

^  ^t  will  thus  be  observed  that  the  company  does  not  accept  the  pro- 

^j!?*on8  of  the  act  of  Congress  making  conditions  not  in  the  proposition 

J    the  company,  and,  that  there  may  be  no  mistake  as  to  this  point, 

^liires  in  effect  that  the  company  accepts  the  act  of  Congress  only  in 


I 
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80  far  a8  it  accords  with  the  origiDal  proposition  of  the  company,  deeiiii- 
ing  to  comply  with  the  farther  reqairements  made  by  Congress. 

It  is  my  opinion  that  no  part  of  said  appropriation  can  legally  be  ex- 
pended nntil  Bnffalo  Bayon  Ship  Channel  Company  shall  torn  OTer  their 
work  at  Morgan's  Point  and  saiTen<ler  their  charter  granted  by  the 
legislature  of  Texas,  and  the  rights  accruing  thereunder,  to  the  United 
States. 

In  order  to  accomplish  this,  there  should  be  adopted  by  the  board  oC 
directors  of  the  company  a  resolution  (reciting  the  act  of  Congress  aod 
the  expenditure  proposed  to  be  made  thereunder,  and  the  payments  to 
be  ma<le,  as  in  the  proposition  of  the  company,  as  the  consideration)  con- 
veying to  the  United  States  the  company's  work  at  Morgan's  Point,  and 
transferring  and  surrendering  to  the  United  States  their  charter  granted 
by  the  legislature  of  Texas,  and  the  rights  accruing  thereunder,  and 
authorizing  the  proper  officer,  or  officers,  under  the  seal  of  the  company, 
to  make  the  proper  transfer  and  conveyance. 

On  the  execution  and  delivery  of  a  conveyance  in  pursuance  of  said 
resolution,  and  on  the  transfer  by  each  stockholder  of  all  his  shares  in 
the  8t0(^k  of  said  company  to  the  United  States,  the  above  appropria- 
tion may  be  legally  expended. 

1  think  it  necessary  that  each  stockholder  should  surrender,  and  trans- 
fer his  stock  to  the  United  States,  because,  while  the  directors  of  the 
company  are  authorized  by  the  charter  to  sell  and  alienate  the  proi>erty 
of  the  company,  they  have  no  authority  to  dispose  of  its  charter. 

W.  M.  Dunn, 
Judge  A  dvoca  te-  General, 


LETTER  OF  THE  SECRETARY  OF  WAR  TO  THE  SECRETARY  OF  THE  BUF- 
FALO BAYOU  SHIP  CHANNEL  COMPANY. 

War  DEPART^rENT, 
Washington  City,  September  26,  1879. 

Sir  :  Refemng  to  your  letter  of  July  16  last,  inclosing  copy  of  pre- 
amble and  resolution  adopted  by  the  stockholders  of  the  Buft'alo  Bayoa 
Ship  Channel  Company,  July  14,  1879,  accepting  the  provisions  of  so 
much  of  the  river  and  harbor  act  of  March  3,  1879,  as  relates  to  the 
construction  of  a  12-foot  ship  channel  through  Galveston  Bay,  I  have 
respectfully  to  state,  in  rei)ly,  that  it  is  observed  that  the  company,  in 
the  document  transmitted,  does  not  accept  the  provisions  of  said  act  of 
Congress  making  conditions  not  in  the  original  proposition  of  the  com- 
pany, and  inviting  your  attention  to  inclosed  coi)y  of  the  opinion  of  the 
Judge-Advocate  General  in  the  case  which  is  concurred  in  by  me.  1 
beg  to  inform  you  that,  before  any  payment  under  the  act  referral  to 
can  be  made  to  the  company,  it  is  necessary  that  all  the  conditions  men- 
tioned in  the  said  opinion  be  fully  complied  with. 
Very  respectfully, 

Geo.  W.  McCrary, 

Secretary  of  War, 

A.  S.  KiCHARDSON,  Es(i., 

Secretary  Buffalo  Bayou  Ship  Channel  Company^  Houston,  Tex. 
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i-ettek  of  the  secretary  buffalo  bayou  ship  channel  company 

to  the  secretary  op  war. 

Office  of  Buffalo  Bayou  Ship  Channel  Company, 

HonMon^  Tex,,  October  27,2879. 

Sir  :  Tonr  favor  of  26th  of  September  ultimo,  relative  to  the  action 
of  the  Buffalo  Bayou  Ship  Channel  Company  accepting!;  the  provisions 
of  so  much  of  the  river  and  harbor  aet  of  March  3,  1879,  as  relates  to 
the  construction  of  a  12-foot  ship  channel  through  Galveston  Bay,  has 
l)een  received. 

The  points  raised  by  you  are  such  as  will  requiie  the  action  of  the 
stockholders  of  said  company,  in  order  to  comply  with  the  conditions 
suggested  by  you,  and  not  contained  in  the  original  proposition  of  said 
company. 

When  such  further  action  has  been  taken  due  notice  thereof  will  be 
forwarded. 

I  am,  very  respectfully,  &c., 

A.  S.  Kichardson, 
Secretary  Buffalo  Bayou  Ship  Channel  Company. 

Hon.  Geo.  W.  McCRARi, 

Secretary  of  War. 


LETTER  of  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  28,  1881. 

Sib:  The  inclosed  copy  of  the  acceptance  by  the  individual  meml>^rs 
and  stockholders  of  the  Buffalo  Bayou  Ship  Channel  Company  of  the 
provisions  of  the  river  and  harbor  act  of  March  3,  1879,  containing  an 
appropriation  of  $80,000  for  the  improvement  of  the  "line  surveyed  from 
the  cut  in  Red  Fish  Bar  to  the  cut  in  Morgan's  Point,"  with  thfe  condi- 
tion "that  no  part  of  said  sum  shall  be  exi)ended  until  said  Buffalo 
Bayou  Ship  Channel  Company  shall  file  with  the  Secretary  of  War,  in 
manner  and  form  to  be  by  him  approved,  their  acceptance  of  this  pro- 
vision of  this  act,^  with  the  indorsement  of  the  Chief  of  Engineers,  the 
Judge- Advocate-General  of  the  Army,  and  the  instructions  of  the  Sec- 
retary of  War  to  the  Chief  of  Engineers  thereon,  is  transmitted  for 
your  information  and  guidance. 

A  copy  of  the  letter  of  the  honorable  the  Secretary  of  War,  to  the 
Hon.  R.  Q.  Mills,  dated  February  20, 1881,  stating  "that  the  said  instru- 
ment is  satisfactory  to  the  department,''  is  also  inclosed  for  jour  infor- 
mation. 

You  will  please,  accordingly,  giv^e  the  subject  your  early  attention, 
and  submit  to  this  office  a  project  for  the  application  of  the  available 
funds,  stating  the  amount  of  the  same. 

By  command  of  Brigadier-General  Wright. 
Verj'  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Lieutenant  Colonel  of  Engineers, 

Bvt,  Maj.  Gen.^  IT.  S.  A. 

Major  S.  M.  Mansfield, 

Corps  of  Engineers,  V.  S,  A, 
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PREAMBLE  AND  RESOLUTIONS  OF  BUFFALO  BAYOU  SHIP  CHAJfML 
COMPANY,  ACCEPTING  THE  PROVISIONS  QF  THE  RIVER  AND  HABBOK 
ACT   OF  MARCH  3,  1879. 

Wbereas,  by  an  act  of  Congress  ai)proved  March  3,  1879,  tbe  sum  of 
$80,000  was  appropriated  for  the  improvement  of  the  line  siu-veyed 
from  the  cut  in  tbe  Red  Fish  Bar  to  the  cut  in  Morgan's  Point,  in  Gal 
veston  Bay,  in  the  State  of  Texas,  ui>on  the  proviso  and  condition  u 
contained  in  said  act,  to-wit: 

In  consideration  of  tbe  proposition  of  tbe  Buffalo  Bayou  Ship  Channel  Compiny 
to  turn  over  their  work  at  Morgan's  Point  and  to  suireudtT  their  charter,  granled  by 
the  legislature  of  Texas,  and  the  rights  accruing  thereunder,  to  the  United  States, 
which  proposition  is  now  on  file  in  the  War  Department,  and  is  hereby  accepted,  the 
govemipent  adopts  the  line  surveyed  from  the  cut  in  Red  Fish  Bar  to  the  ent  in  Mor- 
gan's Point,  and  the  sum  of  $80,000  is  herebv  appropr  ated  for  the  improvement  of 
tnat  line  ;  Proridedy  That  no  part  of  said  sum  shall  be  expended  until  said  Buffalo  Baj- 
on  Ship  Channel  Company  snail  file  with  tbe  Secretary  of  War,  in  manner  and  fono 
to  be  by  him  approved,  their  acceptance  of  the  provision  of  this  act. 

Now,  therefore,  we,  the  undersigned,  being  all  the  individual  membefs 
and  stockholders  of  said  company,  do  hereby  formally  accept  the  said 
provision  of  said  act,  and  do  further,  in  consideration  of  said  appropri- 
ation, covenant  and  agree,  that  upon  the  completion  of  the  said  improve- 
ment, we  will  enter  into  and  subscribe  any  and  hU  such  instrument,  or 
instruments,  as  may  be  necessary,  or  required,  in  order  fully  to  transfer 
and  surrender  to  the  United  States  the  entire  said  work,  together  with 
the  charter  and  rights  aforesaid. 
Witness  our  hands  and  seals,  this  22d  day  of  January,  A.  D.  1881. 
The  Mobgan  Louisiana  and  Texas 

Bailboad  and  Steamship  Company, 

By  Chas.  a.  Whitney,  Presided. 
[SKAi,.]    Jno.  B.  Richabdson,  Secretary. 


E.  W.  Cave. 
A.  S.  Richabdson. 
John  Sheabeb. 
T.  W.  House. 

J.  R.  MOBBIS. 

T.  H.  Zeanlan. 
A.  Gbosbbeck. 
Wiggins  &  Simpson. 
Chas.  Fowleb. 
W.  B.  Bolts. 
Chas.  A.  Wilney. 
A,  S.  Hutchinson. 


SEAL. 
SEAL.' 
SEAL. 
SEAL.' 
SEAL. 
SEAL. 
SEAL. 
SEAL. 
SEAL. 
SEAL. 
SEAL. 
SEAL. 


I  hereby  certify  that  the  names  appended  to  the  instrument  of  writing 
hereto  attache<l  comprise  all  the  stockholders  of  the  Buffalo  Bayou 
Ship  Channel  Company,  owning  paid  up  stock  in  said  company,  and 
also  the  names  o^'all  those  entitled  to  receive  stock  upon  the  paymeut 
of  the  balance  due  upon  their  subscription  to  stock,  except  the  name  of 
one  subscriber  for  twenty  shares,  of  $100  each,  and  upon  which  sub- 
scription there  has  been  paid  in  but  one  installment  of  five  i)er  ceot. 
($100). 

I  further  certify  that  a  copy  of  said  instrument  of  writing  has  been 
filed  in  the  book  of  transfer  of  stock  of  said  company. 

Witness  my  signature  as  secretary  of  said  company,  with  the  seal 
thereof  affixed,  at  the  company';^  office  in  tbe  city  of  Hoiibton,  this 
February  14,  1881. 

[SEAL.]  A.  S.  Richabdson, 

Secretary. 
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[First  indorsemeut.  ] 

War  Department, 

February  21,  1881. 

BCtfiilly  referred  to  the  Chief  of  Engineers  for  report, 
xier  of  the  Secretary  of  War. 

John  Tweedale. 

Acting  Chief  Clerk. 
[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  21,  1881. 

Bctfully  returned  to  the  Hon.  the  Secretary  of  War. 
he  16th  of  July,  1879.  Mr.  A.  S.  Bichai*dson,  secretary  of  the 
Bayou  Ship  Channel  Company,  submitted  a  copy  of  a  preamble 
olution  adopted  by  the  company,  accepting  the  provision  of  the 
id  harbor  act  of  March  3,  1879,  relative  to  the  construction  of  a 
ship  channel  through  Galveston  Bay.  This  acceptance  is  re- 
to  be  made  in  such  manner  and  form  as  to  meet  the  approval  of 
retary  of  War,  and  was  accordingly  sent  to  the  Judge- Advocate- 
1  of  tihe  Army,  who  after  full  consideration  of  the  whole  question 
8  opinion  that  the  Buffalo  Bayou  Ship  Channel  Company — 

ot  accept  the  proyision  of  the  act  of  Congress  making  conditions  not  in  the 
on  of  the  company,  and  that  there  may  be  no  mistake  as  to  this  point,  declines 
that  the  company  accepts  the  act  of  Congress  only  in  so  far  as  it  accords 
original  proposition  of  the  company,  declining  to  comply  with  the  farther 
ents  made  by  Congress. 

y  opinion  that  no  part  of  said  appropriation  can  legaUv  be  expended  until 
lo  Bayou  Ship  Channel  Company  shall  turn  over  their  work  at  Morgan's  Point, 
mder  their  charters  nunted  by  the  legislature  of  Texas,  and  the  rights  acoru- 

lunder,  to  the  United  States. 

•  ••••• 

T  date  September  26,  1879,  the  Secretary  of  War  transmitted  a 
this  opinion  to  the  secretary  of  the  Buffalo  Bayou  Ship  Channel 
ly,  in  which  it  was  stated  that — 

any  payment  under  the  act  referred  to  can  be  made  to  the  company,  it  is 
^  that  all  the  conditions  mentioned  in  the  said  opinion  be  fully  complied  with. 

)ly  to  the  above  letter  of  the  honorable  the  Secretary  of  War, 
■etary  of  the  company  under  date  October  27, 1879,  stated  that — 

ints  raised  by  you  are  such  as  will  require  the  action  of  the  stockholders  of 
pauy  in  order  to  comply  with  the  conditions  suggested  by  you,  aud  not  con- 
the  original  proposition  of  said  company, 
such  further  action  has  been  takeu  due  uotice  thereof  will  be  forwarded. 

aatter  has  remained  in  statu  quonuiW  the  reception  of  the  within 
which  are  designed  to  meet  the  requirements  of  the  Judge- 
kte-General,  and  which  it  is  suggested  should  be  referred  to  him 
ion. 
ous  papers  herewith. 

H.  G.    Wright, 
•      Chief  of  Engineers^ 
Brig,  and  Bvt.  Mqj.  Gen. 

[Third  indorsement.] 

^tfnlly  referred  to  the  Judge- Advocate-General  for  opinion, 
der  of  the  Secretary  of  War. 

John  Tweedajle, 
Acting  Chief  Cleric. 
Department, 
February  23,  1881. 
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[Foarth  indonement.] 

Bureau  of  Military  Justice, 

February  23,  188L 

Re8i)€ctfally  returned  to  the  Secretary  of  War. 

The  within  instmment  of  acceptance  and  agreement,  purporting  to  be 
signed  by  all  the  members  and  stockholders  of  the  company  named,  ii 
in  accordance  with  the  last  opinion  relating  to  such  company,  cont^ed 
in  the  communication  of  the  Judge- Advocate-General  of  Januar}'  15, 
1880,  addressed  to  Hon.  S.  B.  Maxey,  United  States  Senator,  a  copj 
of  which  is  inclosed,  as  also  in  accordance  with  a/artit  prepared  fortii 
purpose  by  this  bureau,  and  fiimished  to  the  Hon.  R.  Q.  Mills,  membef 
of  Congress  of  Texas,  and  by  him  procured  to  be  executed  by  the  signers. 

Supposing  of  course  the  sigrners  to  be,  in  fact,  **all  the  individoil 
members  and  stockholders^  of  the  company,  I  have  to  report  that  tlie 
within  instrument  is,  in  my  opinion,  a  full  a  sufficient  "acceptance,* 
within  the  requirements  of  the  provision  (therein  recited)  of  the  act  oi 
March  3,  1879,  and  that  the  appropriation  for  the  improvement  there 
specified  may  now  legally  be  commenced  to  be  expende^i,  pursuant  to 
said  provision. 

W.  Wintbtrop, 
Acting  Judge- Advocate- OenemiL 


letter  of  secretary  of  war  to  hon.  r.  q.  bfllls,  house  op 

representatives. 

War  Department. 
Wdshington^  February  25,  1881. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  the  preamble  Mid 
resolution  adopted  by  the  stockholders  of  the  Buffalo  Bayou  Ship  Chan- 
nel Company,  January  22,  1881,  accepting  the  provisions  of  so  much  of 
the  river  and  harbor  act  of  March  3,  1879,  as  relates  to  the  constmctaoii 
of  a  12-foot  ship  channel  through  Galveston  Bay,  which  was  left  here  by 
you,  and  in  reply  1  beg  to  inform  you,  that  said  instrument  is  satisfac- 
tory to  the  department  and  that  accordingly  the  Chief  of  Engineers 
has  been  instructed  to  take  such  further  steps  as  may  be  necessary  to 
carry  out  the  act  of  Congress  referred  to. 

Very  respectfully,  your  obedient  servant, 

Alex.  Ramsey, 
Secretary  of  War. 
Hon.  R.  Q.  Mills, 

Houae  of  Representatives, 


O5. 

improvement  of  trinity  river,  TEXAS. 

Survey  of  the  mouth  of  Trinity  River  was  made  in  1871.  (See  Reiwrt 
of  the  Chief  of  Engineers,  1871,  pp.  537-39.) 

Survev  of  the  river  from  its  mouth  to  Magnolia,  Tex.,  was  made  in 
1872-'73'.    (See  Report  of  the  Chief  of  Engineers,  1873,  pp.  685-91.) 

Resurvey  of  the  river  from  its  mouth  to  the  bridge  of  the  Great 
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Northern  Bailroad  was  made  in  1879.  (See  Report  of  the  Chief  of  En- 
gineers, 1880,  pp.  1239-1242.) 

Appropriation  of  1878,  $10,000,  was  for  deepening  channel  at  the 
mouth  of  the  river,  aud  removing  obstructions  to  Liberty,  and  was  ap- 
plied to  dredging  a  channel  across  the  bar  at  the  mouth  of  the  river. 

Appropriation  of  1879,  $2,500,  was  for  "  improving  mouth  of  Trinity 
River,''  and  was  applied  to  deepening  and  widening  the  channel  across 
the  bar  at  the  month. 

Appropriation  of  1880,  $4,000,  was  for  improving  Triuity  River,  con- 
tinuing operations,  and  is  to  be  applied  in  cutting  channel  through  the 
bar  4J  miles  below  Liberty,  and  in  removing  snags  between  Liberty  and 
the  mouth,  and  in  conjunction  with  the — 

Appropriation  of  1881,  $10,000,  which  was  for  improving  Trinity 
River. 

PROGRESS  3IADE  DURING  THE  YEAR  ENDING  JUNE  30,  1881. 

The  work  of  dredging  on  the  bar  at  the  mouth  of  the  river  (mentioned 
as  incomplete  in  last  year's  report),  under  the  contracts  of  June  10 
and  [N^oveniber  14,  1879,  with  Mr.  Seth  N.  Kimball,  was  completed  by 
the  close  of  July,  final  payment  being  made  August  4,  1880. 

The  work  accomplished  under  the  terms  of  the  two  contracts  above 
mentioned  covered  the  removal  of  47,300  cubic  yards  of  material  from 
the  bar,  leaving  a  dredged  cbannel  of  not  less  than  5 J  feet  depth,  aver- 
aging 110  feet  width,  and  in  length  across  the  bar  4,800  feet. 

From  August  1,  1880,  and  until  the  close  of  the  nscal  year,  June  30, 
1881,  active  operations  were  suspended,  for  the  reason  that  it  was 
thought  that  the  small  amount  of  available  funds  would  not  attract  the 
attention  of  responsible  bidders. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1882. 

A  project  was  rendered  on  the  30th  of  March,  1881,  in  which  was 
proposed  the  expenditure  of  so  much  of  the  available  funds  of  the 
appropriation  of  1880^-^81,  in  cutting  out  the  sand-bar  and  removing 
snags  between  Liberty  and  the  mouth  of  the  river,  as  may  be  necessary  ^ 
to  be  done  by  contract. 

An  advertisement  bearing  date  May  14^  1881,  invited  proposals  for 
the  improven^ent  mentioned. 

The  following  is  an  abstract  of  bids  received  in  response  to  the  adver- 
tisement: 

Abstract  of  proponah  for  improving  the  Trinity  Rivera  Texas,  in  response  to  advertisement ^ 
dated  May  14,  1881,  and  opened  June  13,  1881,  hy  Maj.  S,  M,  Mansfield,  Corps  of  EngU 
neers. 


No. 

Bidder. 

Improving  navigation  of 
the  river. 

1 

G.  li.  Long 

At  a  total  of  $7, 500. 

The  proposal  of  Mr.  6.  L.  Long  was  accepted,  and  contract  will  be 
entered  into  with  him  in  due  season,  in  accordance  with  his  proposal 
and  in  conformity  with  the  specitications  governing  the  work  to  be 
done. 
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ORIGINAL  ESTIMATES. 

Work  at  the  mouth,  dredging  and  pile  breakwater  (1871) $40, 000  06 

Work  at  the  mouth,  dredging  and  removing  snags  between  Liberty  and 

the  mouth  (1873)  22, 581  # 

Dredging  bar  and  removing  snags  below  Liberty,  and  dredging  on  the  bar 
at  the  mouth  of  Middle  Pass  (1880) *36,54l» 

Twenty-six  thousand  five  hundred  and  forty-one  dollars  might  be  ex- 
pended in  the  fiscal  year  ending  June  30, 1883,  in  continuing  operr 
tions— dredging,  removing  snags,  &c.,  as  may  be  necessary. 

There  is  no  basis  for  estimates  as  to  the  length  of  time  the  cuts  made 
through  the  bar  at  the  mouth  and  the  bar  near  Liberty  will  remain 
open  for  navigation,  or,  as  to  the  cost  of  maintaining  the  river  from  its 
mouth  to  Liberty  in  a  navigable  condition. 

The  work  is  located  in  the  collection  district  of  Galveston ;  nearest  light-boiue. 
Red  Fish  Bar,  Galveston  Bay. 

Money  statement 

Jaly  1,  1880,  amount  available $10,304  00 

Amount  appropriated  by  act  approved  March  3,  1881 —     10, 000  00 

$20,304  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 5,734  44 

July  1,  1881,  amount  available 14,569  56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    26, 541  00 


OMMERCIAL  STATISTICS—LETTER  FROM   HY.    WILSON,    STEAMER  VICKSBURG. 

Steamboats  running  on  the  river,  four,  with  ordinary  draught  of  5  feet ;  schoonen 
and  wood  boats,  &c.,  aggregate  tonnage,  500  tons.  Bales  of  cotton,  which  seek  Um 
river,  as  the  natural  and  cheapest  transportation,  2,500 :  logs  of  cypress,  pine,  &f., 
out  in  the  vicinity  of  the  river,  1,000,000  feet,  B.  M. ;  lumber  shipped,  500,000  feet,  B. 
M. ;  a  small  quantity  of  cedar  telegraph  poles,  say  1,000  per  annum. 

About  one-third  of  the  fire- wood  consumed  by  Galveston  comes  otit  of  the  lower 
part  of  the  river.    Various — staves,  cane,  and  brush  for  government  work,  cotton  seed. 

There  is  no  saw-mill  on  the  river  below  Bremond  N.  G.  Railroad  bridge. 

If  for  about  20  miles  above  Liberty  the  river  were  cleared  of  snags,  and  4  feet  of 
water  made  on  Green's  Bar,  about  7  miles  above  Liberty,  the  best  body  of  timb«  on 
the  river  would  be  open  to  manufacture,  and  any  quantity  of  cane  for  govemmeat 
work  would  be  obtainable  all  the  year. 


O  6. 

IMPROVEMENT  OF  BUFFALO  BAYOU.  TEXAS. 

Survey  of  Buffalo  Bayou,  from  the  mouth  to  Houston,  was  made  in 
1870-'71.    (See  Eeport  of  Chief  of  Engineers,  1871,  pp.  533-536.) 

Examination  of  Buffalo  Bayou,  Texas,  from  Simm's  Bayon  to  the 
mouth  of  White  Oak  Bayou,  at  Houston,  was  made  in  1880 ;  report  on 
same  being  contained  in  House  Ex.  Doc,  No.  53,  Forty-sixth  Congress, 
third  session,  copy  herewith. 

Appropriation  of  March  3, 1881,  $25,000,  is  the  first  appropriation  for 
this  improvement,  and  is  made  applicable  ^^  to  secure  a  channel  of  100 
feet.'' 


This  sum  is  given  for  the  first  time ;  not  mentioned  in  last  rej^ort. 
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PROPOSED   OPERATIONS  OF  THE   YEAR  ENDING  JUNE  30,  1882. 

Project  for  the  expenditure  of  the  $25,000  appropriated  was  forwanled 
^pril  25,  1881 ;  and  in  accordance  \\ith  that  project,  an  advertisement 
l>eariiig  date  June  7, 1881,  invites  proposals  for  the  improvement  of  the 
bayou;  the  bids  to  be  opened  July  6,  1881. 

The  work  to  be  done  is  designed  to  improve  (to  the  limited  extent  of 
the  appropriation)  the  navigation  of  the  bayou,  by  removing  overhang- 
ing trees,  and  by  dredging  the  shoale^t  places  in  the  bayou,  just  below 
Hoostou.  The  estimated  amount  of  dredging,  75,000  cubic  yards ;  esti- 
mated number  of  overhanging  trees  to  the  mile,  700. 

If  satisfactory  bids  are  received  in  response  to  the  advertisement  men- 
tioned, contract  will  be  entered  into  with  the  lowest  responsible  bidder; 
work  to  commence  within  ninety  days  after  notification  of  approval  of 
<x>ntraet,  and  to  be  prosecuted  with  all  due  diligence  to  completion. 

ESTIMATES. 

For  a  channel  12  feet  deep  and  100  feet  wide : 

Excavating  1,313,130  cubic  yards.  at25cent« $328,282  50 

7,900  linear  feet  sheet  piling,  at  $2.50 19,750  00 

Removing  overhanging  trees,  11.2  miles,  ttt|200 2,240  00 

350. 272  50 
Add  10  percent,  for  contingencies 35,027  25 

Total  cost •. 385,299  75 

For  a  channel  12  feet  deep  and  150  feet  wide: 

Excavating  4,004,190  cubic  yards,  at  25  cents $1,001,047  50 

7,900  linear  feet  sheet  piling,  at  $2.50 19,750  00 

Kemoving  overhanging  trees,  11.2  miles,  at  $200 2, 240  00 

1,023,037  50 
Add  10  per  cent,  for  contingencies 102,303  75 

Total  cost 1,125,341  25 

The  total  estimated  for  100-foot  channel,  12  feet  deep 385, 299  75 

The  amount  appropriated 25,000  00 

Unappropriated  balance 360,299  75 

Of  which  amount  $100,000  can  be  profitably  expended,  in  making  the 
improved  navigable  channel  desired,  during  the  fiscal  year  ending  June 
30,1883. 

It  is  in  the  collection  district  of  Galveston,  and  the  nearest  light-houses  are  those  at 
Clopper's  Bar,  Red  Fish  Bar,  and  at  Bolivar  Point. 

For  commercial  statistics,  see  reports  on  Galveston  Harbor  and  En- 
trance, ship  channel  in  Galveston  Bay,  and  report  of  examination,  here- 
with. 

Money  statement. 

Amount  appropriated  bv  act  approved  March  3, 1881 $25, 000*  00 

July  1, 1881,  amount  available 25,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 360, 290  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883..  100, 000  00 
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examination  of  buffalo  bayoit,  texas,  from  simm^s  bayou  to 
the  mouth  of  white  oak  bayou  at  houston. 

United  States  Engineer  Office, 

Galveston  J  Ter.,  January  10, 1880. 

General  :  1  have  the  honor  to  transmit  herewith  a  report  of  the  ex- 
aminatioQ  of  Buii'alo  Bayou,  Texas,  from  Simm^s  Bayou  to  the  movtb 
of  White  Oak  Bayou  at  Houston,  made  in  accordance  with  the  proTk- 
ions  of  section  2  of  act  of  Congress  approved  June  14, 1880. 

The  examination  was  made  by  Assistant  Engineer  Mr.  E.  B.  Tal£or, 
and  his  report,  entire,  is  submitted  herewiih,  with  map  and  cross-dee- 
tions. 

A  survey  of  this  bayou  was  made  by  Lieut,  (now  Captain)  H.  3L 
Adams,  Corps  of  Engineers,  under  Major  Howell's  direction,  in  Decta- 
ber,  1870,  and  January,  1871,  report  of  which  may  be  found  on  page 
534,  Report  of  Chief  of  Engineers  for  1871. 

Mr.  Talfor  was  directed  to  cross-section  the  bayou  at  nearly  the  same 
places  as  had  been  done  by  Lieutenant  Adams,  with  a  view  to  a  compari- 
son and  determination  of  changes.  We  have  been  unable  to  detemiine 
Lieutenant  Adams's  plane  of  reference;  we  show,  however,  that  some  im- 
portant changes  have  occurred,  and  can  approximate  very  nearly  to  liie 
exact  amount. 

For  3  or  4  miles  below  the  city  of  Pouston  the  banks  range  from  20 
to  45  feet  in  height,  and  at  some  points. are  very  bluff,  with  a  tendency 
to  caving  during  high-water. 

The  narrowness  and  tortuousness  of  the  bayou  for  this  distance,  with 
its  sharp  bends,  are  the  most  serious  obstructions  to  its  na\igation. 

For  a  channel  12  feet  deep  and  100  feet  wide  the  following  estimate 
is  submitted: 

Excavation,  1.313. i:iO  cubic  yards,  at  25  cents 1^328,282  90 

Sheet  piUng,  7,900  feet,  at  $2.50 19,750  00 

Removing  overhanging  trees «.         2,240  01 

Contingencies,  10  per  cent 35,027  2S 

Total 385,299  75 

For  a  channel  12  feet  deep  and  150  feet  wide: 

Excavation,  4,004,190  cubic  vards,  at  25  cents $1,001,047  50 

Sheet  piling,  7,900  feet,  at  |2.50 19,750  00 

Removing  overhanging  trees 2,240  00 

1,023,037  50 
Contingencies,  10  percent 102,303  75 

Total 1,125,34125 

•  «  *  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfiklb, 
Major  ofEngineeriy 
Bvt.  Lieut  Colonel,  U.  8,  A. 

The  Chief  of  Engineers,  U.  S.  A. 


KEPORT  OF  MR.   R.    B.   TALFOR,   ASSISTANT  ENGINEER. 

Galveston,  Tex.,  December  24,  18S0. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  Biiffal<^ 
Bayou,  Texas,  from  Simni's  Bayou  to  the  mouth  of  Whit«  Oak  Bayou  at  Houston. 
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Tiiiffalo  Bayon,  above  its  junction  with  White  Oak  Bayou  at  Houston,  is  innavigable, 
the  width  and  depth  being  reduced  to  the  minimum  (sec  chart),  but  below  this  point 
it  lA  navigable  for  boats  drawing  from  5  to  6  feet  of  water.  For  3  or  4  miles  below 
the  city  of  Houston  the  banks  range  from  20  to  45  feet  in  height,  and  at  some  points 
are  very  blutf,  with  a  tendency  to  caving  during  high-water.  The  narrowness  and 
to^t^^onsne^48  of  the  bayou  for  this  distance,  with  its  sharp  bends,  are  the  most  serious 
obstractious  to  its  navigation. 

It  is  a  tide-water  stream,  emptying  into  the  San  Jacinto  River  at  Lynchburg,  about 
25  miles  below  Houston.  At  Clinton,  the  present  terminus  of  the  Morgan's  steamship 
line,  a  portion  of  the  banks  has  been  excavated  and  the  channel  dredged  to  enable 
their  large  steamei*s  to  turn  there.     (See  chart.) 

Simm's  Bayou  debouch^  into  Buffalo  Bayou  about  one-fourth  of  a  mile  below.  No 
perceptible  current  was  observed  out  of  it.  For  a  further  description  of  the  bayou 
below  Clinton  I  would  respectfully  refer  to  Lieutenant  Adams's  report  of  1871. 

The  banks  at  Clinton  are  from  10  to  20  feet  high,  graduallv  increasing  in  height  as 
they  recede  from  the  bayou,  and  are  composed  of  a  yellow  clay  mixed  with  sand  and 
loam.  Very  little,  if  any,  caving  occurs  till  within  one-half  mile  below  Harrisburg, 
where  the  right  bank  appears  to  be  composed  of  the  same  material,  but  with  an  excess 
of  Band  in  the  underlying  stratum,  causing  it  to  undermine  during  high- water.  From 
Harrisburg  to  cross-section  No.  31  the  banks  appear  to  be  stable,  no  indications  of 
caving  or  sliding  being  observed.  Above  this  point  four  land  sliaes  have  occurred, 
narrowing  the  channel;  the  most  notable  one  is  shown  at  section  No.  20,  the  width  of 
the  bayou  above  and  below  this  point  being  123  and  138  feet,  re8i>ectively. 

The  chart  of  1871  gives  the  width  of  section  No.  20  as  96  feet  j  its  present  width  is 
only  65  feet. 

Overhanging  trees,  consisting  of  oak,  cottonwood,  a  few  pine,  and  magnolias,  line 
the  banks,  with  but  few  open  spaces  from  Simm's  bayou  to  within  2  miles  of  Houston. 
Prom  thei*e  the  left  bank  to  Houston  is  clear,  with  the  exception  of  that  portion  em- 
braced between  cross-sections  No.  8  and  No.  12.     (See  chart.) 

At  Houston,  and  for  about  5  miles  down  stream,  the  banks  are  composed  of  a  blue 
^d  yellow  clay  with  sand  mixed,  the  underlying  stratum  being  of  a  hard  blue  clay, 
*nd  are  from  15  to  45  feet  high,  being  quite  bluff  as  you  approach  Houston.  The 
<*vii)g  of  the  banks  (excepting  the  conditions  mentioned  above)  is  due  in  a  great 
Measure  to  their  denudation  of  timber  and  their  cultivation ;  the  heavy  rains  washing 
fl»e  surface  soil,  causing  great  fissures  or  ravines  in  the  banks.  The  cause  of  caving 
^  ©specially  noticeable  at  section  No.  20,  where  the  land  slide  (as  mentioned  above) 
^»8  due  to  the  gullies  at  its  upper  and  lower  exti-emities  and  percolation  through  the 
^yers  of  sand.  The  combined  effect  of  these  causes  is,  that  large  quantities  of  earth 
JJ**  Washed  into  the  bayou  during  the  prevalence  of  heavy  rains  and  floods.  Wherever 
**ie  bayou  shoals  above  the  depth  required  for  the  Houston  Direct  Navigation  Com- 
ity's barges,  it  is  dredged  by  that  company. 

A  table  of  comparisons  of  the  sections  made  in  1870  and  1871,  and  November,  1880, 
S^Ws  that  the  average  area  of  section  of  the  bayou  has  increased  in  width  and  depth  ; 
^^  2  to  43  feet  in  width,  and  from  f  of  a  foot  to  5^  feet  in  depth.  Their  extremes 
J**  shown  in  the  table  at  sections  Nos.  7  and  21  for  width,  and  sections  Nos.  6  and  35 
Sj  depth.  A  narrowing  of  area  from  2  to  31  feet  is  shown  at  sections  Nos.  20  and  34. 
^he  31  feet  narrowing  being  at  the \\iu\  slide  already  mentioned  at  section  No. 20.  A 
^^aliug  from  1  to  3^  feet  is  observed  at  a  few  of  the  sections. 

1*be  above  comparisons  of  sections  taken  would  indicate  that  the  plane  of  reference 
*  1^71  was  taken  lower  than  the  one  established  during  the  time  of  this  survey. 

PROPOSED  IMPROVEMENT. 

^  ^""or  a  channel  100  feet  wide  and  12  feet 'deep  between  Houston  and  Clinton,  the 

'^^ount  of  material  to  be  excavated  is  1,313,130  cubic  yards, 
^^^hat  portion  of  the  bayou  requiring  the  greatest  amount  of  dredging  is  located 
?^t.\iveen  Houston  and  cross-section  No.  22  (3  miles  below),  where  the  quantity  to  be 
r^*£^en  out  is  756,325  cubic  yards  against  550,^03  cubic  yards  for  the  remaining  8  miles 
^^^e  improved, 

^^^'or  a  channel  150  feet  wide  and  12  feet  deep,  the  amounts  to  bo  excavated  over  the 
T^ytie  sections  as  mentioned  above  are,  respectively,  1,6^5,875  cubic  yards  for  the  3 
*^ile8  and  2,318,315  cubic  yards  for  the  remaining  8  miles. 

1'h«  upper  portion  of  the  bayou  near  Houston  being  narrow,  with  high  banks,  will 

^^ee<witate  an  extra  moving  of  the  material  dredged  for  a  channel  150  by  12  feet,  but 

*]9^  ft  channel  100  by  12  feet  one  movement  will  be  obtained  by  the  use  of  a  steam  der- 

?^t»  such  as  is  now  used  by  the  Houston  Direct  Navigation  Company,  which  has  a 

^**>ni  85  feet  long  with  a  swing  of  75  feet  clear  from  the  center  of  tbe  derrick.     As  all 

^ne  excavated  material  will  have  to  be  deposited  on  the  banks,  the  stumps  of  the  trees 

85  E 
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that  have  been  removed  will  g^atly  assist  in  preventing  the  material  from  shdin^ 
back  and  holding  together  the  levee  thus  formed. 

Wherever  a  tendency  to  caving  of  the  banks  is  observed,  a  revetment  of  shed 
piling  will  be  required ;  that  bein^  in  use  now,  and  put  in  by  the  Houston  Direct 
Navigation  Company,  at  a  few  points  near  Houston,  the  cost  of  which,  with  other 
information,  was  kindly  rendered  by  Captain  J.  J.  Atkinson,  is  as  follows: 

Piling  of  Calcasiea  or  Sabine  pine  12  inches  diameter  by  25  feet  long,  4-inch  by  8-inch 
stringers,  cap  4  inches  by  12  inches,  sheeting  2  inches  oy  12  inches.  Total  cost  per 
running  foot,  |2.50.  The  cost  of  the  piling  could  be  greatly  rednced,  as  the  over- 
hanging trees  to  be  removed  could  be  utiliz^  for  this  purpose. 

ESTIMATE  FOR  A   100-FOOT  CHANNEL  BETWEEN   SIMM'S  AND  WHITE   OAK   BAYOCa. 

Excavating  1.313,130  cubic  yards,  at  25  cents $328.282  50 

7,900  linear  feet  sheet  piling,  at  $2.50 19,750  00 

Removing  overhanging  trees,  11.2  miles,  at  $200 2,240  00 

350.272  50 
Add  10  per  cent,  for  contingencies 35.027  25 

Total  cost 385,299  75 

FOR  A  CHANNEL  150  FEET  WIDE  AND  12  FEET  DEEP. 

Excavating  4,004,190  cubic  yards  at  25  cents $1,001,047  30 

7,990  linear  feet  sheet  piling,  at  $2.50 19,750  00 

Removing  overhanging  trees  11.2  miles,  at  $200 2,24000 

1,023,037  50 
Add  10  per  cent,  for  contingencies 102, 303  75 

Total  cost 1,125,34125 

From  the  above  estimates  of  cost,  and  from  conversations  had  with  a  delegation  of 
the  merchants  of  Houston,  who  called  on  me  while  at  their  city,  and  the  statistics 
furnished  by  them  and  their  ditferent  corporations,  I  am  led  to  believe  that  a  channel 
100  feet  wide  and  12  feet  deep  would  answer  all  the  requirements  of  their  trade  for 
some  years  to  come. 

The  steamships  (Morgan^s)  that  are  now  engaged  in  the  bayou  trade,  whose  preeeai 
terminus  is  at  Clinton,  rarely  ever  draw  more  than  9  feet  of  water.  This  width  will 
not  allow  of  these  steamers  passing.  An  enlargement  of  cross-section  of  the  bayou 
at  one  or  two  points  between  Harrisburg  and  Houston  for  turnouts  would  obviate  this 
4ifficnlty. 

The  above  estimates  are  approximate,  but  I  think  are  within  the  limit  and  could 
be  greatly  reduced  by  the  engineer  in  cnarge  of  the  work  of  improvement,  in  taking 
advantage  of  those  portions  of  the  bayou  where  the  height  of  one  bank  is  greatly  in 
excess  of  the  opposite  one,  and  making  the  cut  on  the  lowest  bank. 
Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor, 
United  States  Asaistant  JEtufinecr. 
Maj.  S.  M.  Mansfield, 

Corps' of  Engine^'df  U.  S.  A, 


population,  taxable  wealth,  trade,  commercial,  industrial,  and  otber  sta- 
tistics OF  the  city  of  HOUSTON,  TEXAS.    ♦ 

The  city  of  Houston  has  a  population  of  about  20,000.  Its  situation  at  the  head  of 
tide-water  navigation  on  Budalo  Bayou,  only  50  miles  from  the  Gulf  of  Mexico,  gires 
it  command  of  water  transportation,  which,  although  impeded  by  the  shallowness  of 
the  bayou  approaching  Houston,  has  enabled  it  to  compete  for  the  business  and  cany* 
ing  trade  of  a  large  portion  of  the  State  of  Texas.  Communication  with  the  Gulf  of 
Mexico  and  Galveston  is  had  direct,  via  steamboats,  tugs,  and  barges,  and  with  the 
present  terminus  of  the  ship-channel  improvement  at  Clinton,  via  the  Texas  Trans- 
portation Railway,  8  miles  in  length.    The  following  railway  lines  center  at  Houston: 

MilM. 

Houston  and  Texas  Central  Railway,  main  line 341 

Houston  and  Texas  Central  Railway,  western  branch 116 

Houston  and  Texas  Central  Railway,  northwest  branch  ^ 54 


"\ 
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Miles. 

Texas  Central  Railway. 135 

International  and  Great  Northern  Railway,  main  line 232 

International  and  Great  Noithem  Railway,  Austin  diyision 180 

International  and  Great  Northern  Railway,  Columbia  division 50 

International  and  Great  Northern  Railway,  Minneola  division 44 

International  and  Great  Northern  Railway,  San  Antonio  division 80 

Galveston,  Harrisburg  and  San  Antonio  Railway,  main  line 216 

Galveston,  Harrisburg  and  San  Antonio  Railway,  Lagrange  division 20 

Galveston,  Houston  and  Henderson 50 

Texas  and  New  Orleans  Railway.... 105 

Gulf,  Colorado  and  Santa  F^  Railway 175 

Houston,  East  and  West  Texas,  narrow  gauge 75 

Texas  Western  Narrow  Gauge  Railway 42 

Texas  Transportation  Company 8 


Total  number  of  miles 1,923 

The  assessed  valuation  of  property  by  latest  assessment  is  $5,452,268.  The  assess- 
ment of  Harris  County,  of  which  Houston  is  the  county  seat,  is  $9,500,000.  The  es- 
timated valuation  in  manufactories  of  various  kinds  is  ^,083,000. 

Estimated  sales  of  merchandise  and  manufactured  goods  for  year  ending  September 
30,  1880,  $13,500,000. 

There  are  two  national  banks,  two  incorporation  banks,  and  two  private  bankers ; 
three  cotton  compresses;  one  ffrain  elevator;  eleven  puolic  school  buildings;  five 
private  school  and  academy  buildings ;  and  twenty-four  churches. 

The  following  is  a  list  of  manufacturing  and  industrial  establishments : 

Manufactories :  Cotton-seed  oil,  1 ;  cotton  pickeries,  3 ;  wagons  and  carriages,  8 ; 
saddles  and  harness,  5;  sash,  doors,  &c.,  5;  pa  vine  material,  2;  roofing,  1;  awnings 
and  tents,  2 ;  patterns  and  models,  4 ;  saddle-trees,  1 ;  tinware,  9 ;  boilers,  4 ;  brooms, 
1 ;  soap,  1 ;  cigars  and  tobacco,  1 ;  ice,  2 ;  cooperage,  4  ;  copper  work,  1 ;  furniture,  7 ; 
bone  works,  1 ;  patent  medicines,  3 ;  candy,  5  ;  wood-turnins  work,  6. 

Other  industries:  Stone  and  marble  works,  1 :  boots  and  shoes,  21 ;  Jewelry  and 
watch  making,  8 ;  gas-fitting,  2 ;  plumbing,  2 ;  blacksmithing,  12 ;  gunsmithing,  4 ; 
bakeries,  15 :  tailoring,  16 ;  millinery,  6 ;  dressmaking,  6 ;  upholstery,  7  ;  confection- 
eries, 8  ;  book-binding  and  printing,  3;  newspapers,  6;  nurseries,  5;  wine  (native),  2. 


O  7. 

IMPROVEMENT  OF  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

Plans  and  estimates  are  given  in  the  Eeport  of  the  Chief  of  Engi- 
neers for  1875,  pp.  929-941. 

Appropriation  of  1880 |40,000 

Appropriation  of  1881 40,000 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1881. 

With  the  $40,000  appropriated  in  1880,  a  commencement  upon  the 
work  was  made. 

An  advertisement,  bearing  date  November  10, 1880,  invited  proposals 
for  building  jetty  of  brush  and  stone,  on  concrete,  to  initiate  the  work 
of  obtaining  a  channel  of  greater  depth  over  the  bar  than  the  depth 
afforded  by  natural  causes. 

No  bids  were  received  in  response  to  the  advertisement,  and  the  fol- 
lowing letter  will  explain  the  reason  why  contract  for  doing  the  work 
was  entered  into  with  E.  Kanters  &  Son. 

Galveston,  Tex.,  December  13,  1880. 

General:  I  have  the  honor  to  report  that  no  bids  were  receiTed  and  entertained 
for  doing  the  work  of  improving  the  mouth  of  Brazos  River,  Texas,  invited  by  my 
advertisement  of  November  10,  1880. 

The  Grin  of  R.  Kanters  Sl  Son  (to  which  firm  the  contract  for  Pass  CavaWo  \a  «^m)\i^ 
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to  b©  given)  was  preveuted  from  presenting  their  proposals  until  after  the  noon  honr 
on  the  day  set  forth  for  opening  the  proposals. 

The  telegrams  (2)  herewith  are  presumptive  evidence  that  the  said  firm  (if  not  de- 
layed by  uncontrollable  circumstances)  would  have  put  in  bona  fide  bids,  in  fact  the 
saine  bids  which  are  herewith  iuclosetl  (one  copy). 

I  have  now  to  recommend  that  the  proposals  of  R.  Ranters  &  Son,  for  the  work  at 
Brazos  River,  be  received,  and  that  I  be  authorized  to  enter  into  contract  with  them 
in  accordance  with  the  terms  of  their  proposals,  viz  : 

Per  cable  ywi 

For  brush,  in  mattresses  in  place |6  75 

For  stone  in  place c'Ui 

For  small  stones  or  gravel  in  place 6  06 

For  concrete,  in  blocks,  in  place - 7  00 

Very  respectfully,  your  obedient  servant, 

8.  M.  Mansfield, 
Major  of  Engineers,  Brevet  Lieuienant-Colanel,  U.  S.  A. 

To  the  Chief  of  Engineers,  U,  S,  A, 

By  authority  (letter  of  December  22,  1880,  office  of  the  Chief  of  En- 
gineers)  the  bid  of  E.  Kanters  &  Son  was  accepted,  and  contract  was 
entered  into  with  them  January  19, 1881,  for  doing  the  work  required, 
to  be  completed  the  1st  of  January,  1882. 

In  February,  a  survey  of  tlie  bar  and  vicinity  of  the  month  of  the 
river  was  made,  to  obtain  reliable  data  wherewith  to  lay  out  the  lines 
of  the  proposed  work  under  the  Kanters  contract,  and  the  work  began 
immediately  thereafter. 

At  the  close  of  June,  1881,  the  following  was  the  condition  of  the  work 
on  north  channel  jetty  at  this  point. 

Commencing  at  the  initial  point  located  inshore  (462^  feet  from  shore- 
line, limit  of  high  tide),  the  contractors  have  built  out  a  line  of  mattress 
work,  measuring  742J  running  feet. 

The  work  begins  with  a  witlth  of  27.8  feet  and  gradually  widens  to 60 
feet,  with  a'general  thickness  (depth  of  brush  mattresses)  throughout  the 
line  of  3  feet. 

The  work  thus  far  has  been  built  in  place  in  a  trench  prepared  for  it; 
the  sides  of  the  trench  having  a  depth  of  2  J  feet,  the  crown  in  the  center 
having  a  3i-foot  rise. 

The  greater  portion  of  this  shore  work  is  simply  ballasted  by  a  heavy 
covering  of  beech  sand,  which  is  thought  to  be  sufficient,  at  least  for  the 
present,  to  serve  all  practical  purposes  in  protecting  the  mattress  work. 
For  the  rest  the  ballast  used  is  of  concrete  in  blocks,  stone  not  l>eiDg 
readily  (or  cheaply)  obtainable. 

Thus  far  the  work  constructed,  owing  to  its  limited  extent,  has  not  had 
any  appreciable  effect  further  than  to  cause  a  gradual  scour  along  the 
north  channel  bank,  extending  up  the  river  a  few  hundred  feet,  from  the 
salient  angle  of  north  shoreline  of  February,  1881. 

PROBABLE   OPERATIONS  OF  THE  YEAR  ENDING  JUNE   30,  1882. 

Messrs.  R.  Kanters  &/Son  will  continue  the  work  of  their  contract  by 
extending  the  foundation  course  of  the  north  jetty — limited  by  the  avail 
able  funds. 

The  funds  of  the  appropriation  of  1880  are  expected  to  be  entirely 
exhausted  by  the  close  of  August,  when  the  contract  of  January  9, 1S81. 
will  be  closed. 

Forty  thousand  dollars  was  appropriated  by  act  of  March  3,  1881,  and 
the  project  for  the  expenditure  of  this  sum  was  rendered  June  6, 1881. 

Tlte  work  will  consist  in  extending  the  foundation  course  of  the  north 
jetty,  and  in  raising  the  jetty  to  a  higher  level  (if  necessary)  by  adding 
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above  the  lower  course  one  or  more  layers  of  mattresses,  overlaid  with 
stone  or  concrete,  and  in  placing  stone  or  concrete  alone  upon  the  work 
previously  laid. 

An  advertisement  bearing  date  June  20,  1881,  invites  proposals  for 
this  work,  the  bids  to  be  opened  July  20,  1881.  Articles  of  agreement 
will  be  entered  into  with  the  party  offering  the  most  satisfactory  bids : 
the  work  to  commence  in  September  (if  possible),  and  to  be  completed 
at  the  earliest  possible  dato  thereafter. 

RECOMMENDATIONS  AND  ESTIMATES. 

PROJECT  FOR  THE  IMPROVEMENT  OF  THE  MOUTH  OF  THE  BRAZOS  RIVKR,  TEXAS. 

Amount  of  the  appropriation  of  1880,  |40,000. 

The  absence  of  a  delta  wo  aid  indicate  this  to  be  a  uon -sediment  bearing  stream. 
There  are  indications  of  slight  deposits  of  sediment  in  the  bends  of  the  river  but  none 
near  its  mouth.  If  material  in  suspension  is  carried  into  the  Gulf  it  is  inuuedlately 
swept  away  by  the  littoral  currents. 

In  the  sharp  angle  where  the  Galveston  Canal  joins  the  river  is  a  low  point  of  land 
which  is  overflowed  in  time  of  high-water,  but  no  sediment  lodges  here,  for  in  time  of 
low-water  it  is  covered  with  clean  grass. 
At  low  river  and  hi^h  tide  the  water  14  miles  up  stream  is  lower  than  at  the  mouth. 
At  low  river  there  is  no  current.  It  is  like  a  series  of  pools  up  river,  separated  by 
sand-bars  often  dry.  Sudden  rises  occur,  and  advantage  may  be  taken  of  these  to  con- 
centrate the  discharge  between  jetties  upon  a  limited  extent  of  the  bar  to  scour  out  a 
channel. 

We  have  no  tidal  reservoir  hero,  and  therefore  cannot  bring  the  tide  to  aid  us  in 
any  plan  of  improvement.  The  tide  merely  flows  over  the  bar,  back  and  forth,  with 
no  power  to  scour  or  to  maintain  a  channel. 

The  river  preserves  a  very  uniform  width  between  bold  banks,  and  flows  in  easy 
curves ;  reaches  of  very  deep  water  are  found  along  the  concave  bends. 

The  mouth  of  the  river  where  most  contracted  shows  a  depth  of  about  10  feet,  and 
this  fact,  I  think,  indicates  the  limit  of  depth  to  be  maintained  by  natural  causes  over 
the  bar  after  jetties  are  constructed.  For  by  jetties,  we  merely  propose  to  transfer 
the  mouth  of  the  river  to  the  position  now  occupied  by  the  bar,  and  trust  to  the  lit- 
toral currents  to  delay  the  reformation  of  the  bar  for  an  indefinite  length  of  time.  A 
greater  depth  of  entrance  must,  I  think,  be  secured  and  maintained,  if  at  all,  by  con- 
stant dredging. 

Captain  Davis  submits  an  estimate  for  the  expenditure  of  $40,000,  available  for  this 
work. 

We  can  build  about  1,200  feet  of  jetty ;  and  it  is  proposed  to  build  the  north  jetty 
first,  and  to  put  the  work  out  at  contract,  if  a  satisfactory  contract  can  be  made,  after 
advertising  for  proposals  in  the  usual  manner. 
RespecttuUy  submitted. 

,  S.  M.  Mansfield, 

Major  of  Engineers^  Brevet  LieutenanUCoJonely   U.S.  A. 

United  States  Engineer  Office, 

GalvestoHj  TexaSj  August  16,  1880. 

The  report  of  the  Board  of  Engineers,  to  whom  this  project  was  sub- 
mitted, dated  September  24, 1880,  gives  the  following  estimates : 

North  jettv,  3,600  feet  long,  60,025  cubic  vards,  at  $4.69 $281,517  25 

South  jetty.  4,3.50  feet  long,  41,330  cubic  yards,  at  $4.69 193, 837  70 

Contingencies,  10  per  cent 47,535  49 

Total 522,890  44 

(See  report  of  the  Board  appended  hereto.) 

The  amount  appropriated  to  date  is  $80,000,  leaving  still  to  be  appro- 
priated $442,890,40 ;  of  which  sum  $100,000  could  be  profitably  expended 
in  the  fiscal  year  ending  June  30,  1883,  in  continuing  operations,  viz, 
building  the  jetties  designed. 

The  work  may  not  be  susceptible  of  permanent  completion,  and  esti- 
mates will  vary  accordingly. 

It  is  located  in  the  collection  district  of  Galveston,  and  the  nearest  light-house  is  at 
entrance  to  Galveston  Harbor. 
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Money  statement 

July  1,  1880,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

leo.cioooo 

July  1,  1881,  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1880. 1 16,205  26 

July  1,  1881,  outstanding  liabilities 20,794  74 

37,eW)(» 

July  1,  1881,  amount  available 43,00(»  «' 

Amount  (estimated)  required  for  completion  of  existing  project 442, 890  40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 


COMMERCIAL  STATISTICS. 

Custom  House,  Velasco,  Tex.,  Julg  12,  Ijj^I. 

Dear  Sir  :  Owing  to  the  absence  of  J.  T.  Bissel,  my  predecessor  at  this  port,  there 
has  been  no  record  of  the  entrance  and  clearance  of  vessels  kept  at  this  port  for  the 
month  of  July,  and  up  to  the  19th  of  August,  1880,  at  which  time  I  took  charge  of  tliis 
lK)rt. 

From  August  19,  1880,  up  to  June30, 1881,  eighty-two  registered  vessels  have  entered 
and  cleared  at  this  port,  the  aggregate  tonnage  of  which  is  1,724.03. 
Very  respectfully, 

Wm.  E.  Parker. 
Mr.  J.  C.  Wright. 


STATEMENT  OF  MR.   J.  C  WRIGHT,  INSPECTOR. 

The  deepest  draught  of  any  vessel  that  has  come  in  over  the  bar  during  the  fiscal 
year  ending  June  30,  1881,  is  5  feet  2  inches,  although  any  vessel  can  come  over  the 
oar  drawing  between  6  and  7  feet. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Wright, 
United  States  Inspector. 
Maj.  8.  M.  Maj^'sfield, 

Corps  of  Engineers f  U,  8.  A, 


statistics  of  sugar,    sirup,   molasses,  and  cotton   MADE   IN  BRAZORIA    COUNTY. 

[FamlBhed  through  the  kindneas  of  Mr.  Oscar  Nation,  editor  Ii/dependent^  Brazoria.! 

This  county  produced  last  year  (1880)  about  4,000  hogsheails  of '  sugar  and  about 
9,000  barrels  of  molasses.  This  sugar  was  worth  in  the  market  about  $75  per  hogshead, 
or  a  total  of  about  $300,000,  and  8,500  barrels  of  molasses,  worth  about  $15  per  barrel, 
or  a  total  for  molasses  of  about  $117,500,  making  a  grand  total  of  about  $417,500  pro- 
duced in  this  county  during  the  last  ^ear  from  sugar  cane  alone. 

We  have  tried,  with  all  the  ingenuity  with  which  we  are  possessed,  to  get  the  cotton 
statistics  of  the  county,  but  have  made  an  entire  failure.  But  it  is  fair  to  presume 
that  there  was  half  as  much  in  value  as  that  of  sugar.  If  this  is  true,  our  readers 
can  begin  to  realize  something  about  the  vast  products  of  this  county,  only  containiog 
about  10,000  souls. 

When  this  county  is  as  thickly  settled  as  Massachusetts,  it  will  contain  a  greater 
population  than  the  State  of  Delaware,  and  produce  at  least  fifty  times  as  much  sugar 
and  cotton  as  now. 

It  is  now  admitted  that  this  is  the  best  sugar-growing  region  in  the  United  States 
by  the  best  informed  sugar  men  of  the  county,  who  have  worked  in  Louisiana  as  well 
as  here.    There  is  no  industry  that  pays  as  well  as  sugar-planting. 

SUGAR,  ETC.,  1880  to  1881. 

We  have  been  for  some  time  engaged  in  gathering  statistics  of  this  county  in  ref- 
erence to  sugar-growing.  We  have  partially  succeeded,  and  here  present  our  readers 
with  the  result  of  our  investigations.  In  all  cases  the  figures  are  given  by  the  owner* 
and  superintendents,  and  can  therefore  be  relied  on  as  correct. 

**  Cedar  Brake,"  owned  by  Dr.  Weems,  contains  1,500  acres  of  land,  225  acres  in  cnl- 
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-tivAtion,  145  in  cane,  the  balance  in  corn,  potatoes,  &c.  There  has  been  made  100 
lio^r^heads  of  sugar  and  150  barrels  of  sirup.  The  improvements  on  the  farm  are  wortli 
^l&yOOO.  The  total  loss  of  sugar  on  the  place  is  about  60  hogsheads,  and  150  barrels 
mo  l&sses. 

*  *  Uiverside,"  also  belonging  to  Dr.  Weems,  has  900  acres  of  land,  200  acres  in  culti- 
-vAt^ion,  75  acres  in  cane ;  ma^fe  80  hogsheads  of  sugar^  150  barrels  molasses;  loss  small 
tbis  year.     The  improvements  are  valued  at  §9,000. 

*  *  Willow  Glen,"  owned  by  G.  O.  Jarvis,  contains  2,000  acres  of  land,  400  in  cultiva- 
-iioi^,  200  in  cane ;  made  230  hogsheads  of  sugar,  460  barrels  molasses ;  loss  100  hogs- 
lie^^s  sugar  and  200  barrels  molasses.     The  improvements  are  worth  $15,000.  . 

**  Ketrieve,"  owned  by  Ball,  Hutchings  &  Co.,  G.  O.  Jarvis  superintendent,  contains 
7,000  acres  of  land,  900  in  cultivation,  500  in  cane;  made  300  hogsheads  of  sugar,  720 
l>AXTe]8  molasses ;  loss  about  150  hogsheads  sugar  and  300  barrels  molasses.  ^  Improve- 
in^  nts  are  valued  at  $20,000. 

*  *  Lake  Jackson"  contaius  6,400  acres  of  land,  600  in  cultivation,  300  in  cane;  made 
250  hogsheads  of  sugar,  500  barrels  sirup ;  lost  200  hogsheads  sugar  and  400  barrels  sirup. 
Xlie  improvements  are  $25,000. 

**  JLrcola,"  owned  by  the  House  estate,  J.  H.  B.  House  manager,  contains  10,000  acres 
of  land,  2,500  in  cultivation,  650  in  cane,  275  in  cotton  ;  ma4le  450  hogsheads  of  sugar, 
1,SOO  barrels  sirup;  lost  400  hogsheads  sugar  and  800  barrels  sirup ;  made  125  bales 
cott-on.    The  improvements  on  this  immense  plantation  are  valued  at  $180,000. 

ITie  planters  whilst  aduittiu^  that  the  cold  snap  had  something  to  do  with  their 

lot9«M38,  all  unite  in  saying  that  if  they  could  have  had  sufficient  reliable  labor  their 

08S<^8  would  not  have  been  more  than  from  5  to  10  per  cent,  of  the  whole  crop.     And, 

a^AiQ,  to  show  the  immense  amount  of  money  this  county  produces,  in  this  industry 

aloue,  these  men  unite  in  saying  that  a  well-managed  place  will  make  enough  outside 

tlie  sugar  to  pay  all  expenses,  leaving  the  sugar  clear  jh'ofit. 

TOTAL  OF   SUGAR,    SIRUP,    MOLASSES,    AND   COTTOX    MADE   ON   THE    ABOVE   SIX  LARGE 

PLANTATIONS,   INCLUDING  ELEVEN  SMALLER  ONES. 

Sagar hogsheads..  2,800 

Sirup barrels..  4,645 

Molas-ses do 1,480 

CottoQ bales..  710 

1^6  above  statistics  are  valuable,  As  Brazoria  County  embraces  a  large  area  of 
country  contiguous  to  the  mouth  of  the  river,  and  would  be  the  part  most  directly 
"^Qefited  by  the  improvement  of  the  mouth. 


letter  of  the  chief  of  enginers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingtoTij  D.  C\,  October  19, 1880. 

ifififc^  :  I  beg  leave  to  submit  herewith  a  project  received  August  26, 
iooO^  irom  Maj.  S.  M.  Mansfield,  Corps  of  Eugineers,  for  tlie  improve- 
ffleut  of  the  mouth  of  Brazos  Eiver,  Texas,  and  for  the  application  of 
7.^,^Ppropriation  of  $40,000  made  therefor  in  the  river  and  harbor  act 
y  Jtiiie  14,  1880,  and  also  a  report  on  the  subject  of  this  improvement 
iroia  the  Board  of  Engineers  for  Fortifications  and  Eiver  and  Harbor 
^°)P*"ovements,  to  whom  the  matter  was  referred  for  consideration. 

|*^e  Board  deems  it  evident  that  the  amelioration,  if  any,  of  the  chan- 

.     Over  the  bar  at  the  mouth  of  this  river  must  come  from  the  use  of 

jetUes,  and  adopts  the  project  of  Major  Mansfield  for  the  construction 

with  the  funds  now  available  of  a  portion  of  a  jetty  on  the  north  side  of 

y"^  Entrance,  to  be  composed  of  alternate  layers  of  mats  and  stone,  leav- 

^^g  its  position  to  be  determined  by  the  local  engineer  upon  the  general 

piHicii pie  that  the  jetties  should  be  parallel,  or  nearly  so,  that  they  should 

terminat^e  in  18  or  20  feet  water,  and  that  their  position  be  so  chosen  as 

^^  ftx  the  channel  in  its  natural  direction. 
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The  probable  cost  of  the  whole  system  is  estimated  by  the  Board  aB 
follows : 

Foranorthjetty  3,600  feet  long..: $281,517 

For  a  south  jetty  4,350  feet  long 193,837 

Contingencies 47,335 

In  all 5^,8® 

This,  however,  is  the  approximate  limit  of  cost  as  it  may  prove ;  as  the 
work  progresses  the  shorter  jetties  will  answer  the  purpose. 

Major  Mansfield  believes  that  1,200  feet  in  length  of  the  north  jetty 
can  be  built  with  the  present  appropriation,  the  work  to  be  done  by  con- 
tract, if  possible. 

Concurring  in  the  views  of  the  Board,  I  beg  leave  to  recommend  that 
the  proi>08ed  plan  of  improvement  be  adopted,  and  that  Major  Mansfield 
be  instructed  to  proceed  with  the  work  in  accordance  with  the  general 
rules  laid  down  in  the  report  of  the  Board,  and  that  his  project  for  the 
expenditure  of  the  appropriation  of  June  14,  1880,  be  approved. 
Very  respectfully,  your  obedient  sei-vant, 

H.  G.  Wright, 
Chief  of  Engineers^ 
%  Brig,  and  Bvt,  Maj,  Gen, 

Hon.  Alexander  Eamsey, 

Secretary  of  War, 

[First  Indorsement.] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  Secretary  of  War. 

H.  T.  Crosby, 

Chief  Ckrh 
War  Department,  October  21, 1880. 


REPORT  OF  the  BOARD  OF  ENGINEERS. 

Office  of  Board  of  Engineers  for  Fortifications, 
and  for  elver  and  harbor  improvements,  &c., 

New  York^  September  24,  1880. 

General:  The  Board  of  Engineers,  to  whom  w^as  submitted  the  pro- 
ject of  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  for  improving  the 
channel  over  the  bar  at  the  mouth  of  the  Brazos  River,  Texas,  under 
the  appropriation  of  $40,000  granted  during  the  last  session  of  Congrcijs, 
have  the  honor  to  report: 

The  Coast  Survey  Chart  of  1858  shows  a  depth  at  mean  low- water  of 
8  feet  over  the  bar,  distant  about  820  yards  from  the  outlet  of  the  river. 
The  survey  of  1874  and  1875,  made  under  thie  direction  of  Major  Howell, 
gives  results  not  at  all  so  favorable,  and  it  is  advisable  to  quote  from 
the  report  of  Assistant  Engineer  R.  B.  Talfor,  who  personally  superin- 
tended the  survey. 

THE   BAR. 

The  depth  of  water  on  it  is  undergoing  a  continual  change,  due  to  the  winds  and 
tide  and  dift'erent  ntages  of  water  on  the  river.  For  instance,  in  October,  1S74,  only 
2^  to  3  feet  were  to  be  l\)nnd. 

In  April,  1875,  and  subsequent  to  the  rise  in  the  river,  and  theeftect  of  a  **  norther" 
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at  the  sanie  time,  the  bar  deepened  to  6  feet,  bnt  this  depth  was  of  short  duration, 
and  was  reduced  to  its  normal  depth  of  about  'S^  feet  by  the  first  cast  or  southeast 
wind. 

The  bar  was  aboat  600  yards  from  the  outlet. 

The  depth  of  river  at  and  near  the  mouth  where  cross-sections  were 
made  during  the  survey  shows  decided  changes  at  the  same  points  at 
different  times,  depending  upon  the  presence  or  absence  of  rises.  The 
observation  of  currents  in  this  section  of  the  river  gave  for  greatest 
observed  ebb  velocities  on  the  surface  2.4  feet,  at  mid-depth  1.9  feet  per 
second.  The  greatest  velocities  oh  the  flood,  on  the  surface  and  at 
mid-depth,  were  respectively  2.1  and  1.8  feet.  The  rises  of  tide  during 
these  obser\  ations  are  not  recorded. 

Major  Howell  in  his  letter  to  the  Hon.  Galusha  A.  Grow,  which  forms 
a  portion  of  his  official  report  (Report  of  Chief  of  Engineers,  part  1, 
1875,  pp.  937,938,  and  939),  gives  3§  feet  as  the  greatest  surface  velocity 
on  the  flood  at  the  mouth,  and  he  states  that  on  the  ebb  the  velocity 
was  considerably  greater  though  it  was  not  measured.  During  these 
observations  the  greatest  rise  of  tide  was  30  inches. 

From  the  Coast  Survey  Chart  it  appears  that  the  adopted  mean  rise 
and  fall  is  the  same  as  that  at  Galveston,  1.1  feet. 

The  cross-sections  at  and  near  the  mouth  vary  considerably  in  depth 
and  contour  with  the  state  of  the  river,  and  Major  Mansfield  reports  that 
10  feet  is  the  depth  where  most  contracted,  and  this,  in  his  opinion, 
*'indic4ites  the  limit  of  depth  to  be  maintained  by  natural  causes  over 
the  bar  after  jetties  are  constructed." 

The  tidal  currents  would  form  an  important  adjunct  to  the  mainte- 
nance of  the  depth  of  channel  between  the  jetties  and  over  the  bar  if 
the  velocities  observed  and  recorded  could  be  relied  upon  as  of  frequent 
iK'XJurrence;  but  as  these  were  obtained  during  a  rise  and  fall  much  ex- 
c'ee<ling  the  average,  it  is  impossible  to  state  what  weight  to  attach  to 
their  influence.     In  the  system  of  converging  jetties,  as  the  width  be- 
tween them  may  be  considerable,  a  long  prevalence  of  inefficient  cur- 
rents might  lead  to  the  formation  of  shoals  in  the  channel  between 
jetties  and  necessitate  the  occasional  employment  of  a  dredge.    A  defi- 
ciency of  current  power  would  also  require  the  ends  of  the  jetties  to  be 
planted  in  deep  water  to  afford  security  against  the  early  fonnation  of 
H  shallow  exterior  bar. 

Major  Howell,  in  his  official  report  (p.  940,  part  1,  Report  of  Chief  of 
Engineers,  1875),  states : 

It  is  now  certain  that  the  so-called  littoral  current  at  the  Suliiia  mouth,  owes  its 
effectivene«8,  if  not  its  existence,  entirely  to  the  winds.  It  is,  therefore,  strictly  speak- 
ing,  a  wind-current,  to  which  the  name  littoral  has  been  loosely  applied. 

We  are  now  assured  that  at  the  mouth  of  the  Brazos  there  is  no  littoral  current, 
*inch  as  was  expected  within  a  useful  distance  from  the  shore,  and  that  such  wind-cur- 
rents as  are  found  are  entirely  similar  to  those  at  the  Sulina  mouth. 

From  the  comparative  chart  herewith,  it  appears  that  since  1858  the  Brazos  Bar  has 
not  advanced  into  the  Gulf,  but  has  only  undergone  change  iu  depth  and  contour, 
such  change  as  is  said  to  occur  once  or  more  each  year.  This  is  evidence  that  depos- 
its from  the  river  are  not  permanently  retained  on  the  bar. 

Diiriug  the  season  of  low-water  in  the  river  there  is  but  little  or  nomarterial  carried 
iu  susprusiou  by  the  latter.  The  river  current  ix  then  so  feeble  that  the  currents 
across  the  bar  are  mainly  due  to  the  Gulf  tides.  This  season  is  usually  marked  by  the 
j>revalence  of  winds  from  southeast  to  southwest,  which,  blowing  on  shore,  drift  the 
ssiiid  of  the  neighboring  gulf  bottom  in  on  the  shore  and  bar,  and  cause  shoaling  of 
the  latter  to  that  depth  the  currents  across  it  can  just  maintain. 

The  si^ason  of  flood  in  the  Brazos  River  is  also  the  season  of  northers.  The  floods 
are  sndden  in  their  rising,  and  the  northers  are  tin*  most  violent  storms  known  along 
the  coast  of  Texas.    At  the  mouth  of  the  Brazos  the  general  trend  of  the  coast  is  such 
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O  8, 

IMPROVEMENT  OF  PASS  CAVALLO  INLET  TO  MATAGORDA  BAY.  TEXAS. 

Survey  of  Pass  Cavallo,  the  entrance  to  Indianola,  Tex,,  was  made  in 
1871  (see  Report  of  the  Chief  of  Engineers,  1871,  pages  526,  531, 533). 

Survey  of  "entrance  of  Matagorda  Bay  and  the  channel  to  Indianoh, 
Tex.,''  was  made  in  1874  (see  Report  of  the  Chief  of  Engineers,  1874, 
pages  760-765). 

Survev  of  "Pass  Cavallo  Inlet  to  Matagorda  Bay''  was  made  in  187S 
(see  Report  of  the  Chief  of  Engineers,  1879,  pages  922-927). 

AMOUNTS  APPROPRIATED. 

August  14, 1876 : $20,000 

Juue  18,1878 'A  000 

March  3, 1879 25,000 

June  14,1880 50,000 

March3,18Sl 60,000 

Aggregate 180,000 

PROGRESS  MADE  DURING  YEAR  ENDING  JUNE  30,   1881. 

In  conformity  with  the  views  Expressed  by  the  Board  of  Engineers 
(pages  1259,  1260,  Report  of  Chief  of  Engineers,  1880),  a  project  for  tbe 
expenditure  of  the  funds  of  appropriations  of  1876,  1878,  1879,  1880,  in 
commencing  work  of  improvement  at  this  Pass,  was  forwarded  August 
16,  1880.  On  the  25th  of  August  authority  was  given  to  proceed  with 
the  work  in  the  manner  outlined  in  the  project,  viz,  to  build  one  jettv 
of  brush  and  stone  or  concrete  on  the  south  side  of  channel  to  the  hmit 
of  available  funds ;  the  work  to  be  done  by  contract. 

In  response  to  advertisement  of  September  14, 1880,  the  following  bid 
was  received. 

Abstract  ofproposaU  for  improving  Pass  CavallOy  Tex.,  in  response  to  advertisement^  d^ttd 
September  14,  18S0,  and  opened  October  14,  1880,  by  Maj,  S,  M,  Mansfieldj  Corps  of  En- 
gineers, 


"So.  I        Names  of  bidders. 


R.  Kaiiters  6l  Son. 


Brash   in 
place. 


Per  cu.  yd, 
$9  50 


Stone    i  n 
place. 


Per  ai.  yd. 
$0  00 


Small  stone, 
gravel,  in 
place. 


Per  ct^.  yd. 
$6  50 


Concrete 
in  blocks. 


Per  cu.  yd. 
$7  50 


Bemarks. 


Only  bid  reeeirvd. 


The  bid  of  R.  Kanters  &  Son  was  considered  satisfactory,  and  con- 
tract was  entered  into  with  them,  for  doing  the  work  required,  on  the 
5th  of  November ;  the  work  to  be  completed  on  or  before  the  1st  of 
December,  1881,  and  to  be  limited  to  $106,000. 

Prior  to  actual  commencement  of  work  on  the  jetty,  an  examination 
of  the  immediate  vicinity  of  the  Pass  covering  the  lines  of  the  proposed 
work  was  made.  The  ranges  for  the  line  of  the  proposed  jetty  as  laid 
down  by  the  Board  of  Engineers  were  established  on  the  8th  of  January, 
and  on  the  11th  lines  of  soundings  were  taken.  This  examination  dis- 
covered a  considerable  change  in  the  shore-line  since  the  survey  of 
1878,  showing  that  the   ordinary  high-tide  shore-line  had  advanced 
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about  600  feet  measured  on  the  line  of  the  proposed  jetty,  and  that  an 
extensive  shoaling  had  occurred  near  the  shore,  showing  a  tendency  of 
the  shore  to  regain  the  position  occupied  prior  to  the  storm  of  1875. 
The  soundings  appeared  to  indicate  that  the  channel  had  ceased  its 
southerly  advance. 

Tliese  changes  left  the  shore  end  of  the  proposed  jetty  badly  located. 
Tlie  permanent  high  bank  was  several  hundred  feet  from  its  root,  so 
that  at  any  extraordinarily  high-tide  the  water  could  get  entirely 
around  behind  it.  About  1,150  feet  further  south  the  permanent  high 
bank  was  within  550  feet  of  the  ordinary  high-water  shore-line.  It  was 
deemed  advisable  to  change  the  location  of  the  inner  end  of  jetty  to 
this  point,  and  build  the  extension  out  in  an  easterly  direction  until  the 
proposed  line  (extending  southeast)  was  met.  To  avoid  a  sharp  angle 
and  consequent  danger  of  eddies,  the  two  lines  are  to  be  connected  by 
a  gentle  curve. 

The  work  under  contract  proceeded  very  slowly  at  first,  becausei  of 
the  tardiness  in  the  delivery  of  all  material,  owing  to  the  rough  weather. 
To  date  (inclusive  of  June  30),  the  condition  of  the*  work  on  south  channel 
jettj'  is  as  follows : 

From  the  initial  point  on  shore,  at  the  base  of  the  permanent  high 
bank,  the  foundation-course  of  mattresses  has  been  extended  958  linear 
feet.  Of  this  extension  there  is  a  length  of  565  feet  on  shore,  and  the 
excavation  for  this  work  is  18  inches  deep  on  the  sides,  making  the 
mattress-work  when  finished  2  feet  higher  in  the  center  than  at  sides, 
giving  the  work  a  mound-like  form  in  section.  The  rest  of  the  extension 
is  in  water  1 J  feet  to  2  feet. 

The  inshore  work  commences  with  mattresses  25  feet  wide,  and 
gradually  increases  in  width  along  the  jetty  until  at  about  the  water- 
fine  the  work  is  CO  feet  wide.  The  average  thickness  of  mattress  on 
shore  is  3  feet,  in  water  2f  feet.  For  the  entire  length  of  work  the  pro- 
tective covering  has  consisted  of  a  mixed  ballast  of  stone  and  concrete. 

PROBABLE   OPERATIONS  OP  THE  YKAR  ENDING  JUNE  30,   1882. 

Continuation  of  work  on  jetty  extension  of  foundation-course  under 
the  contract  of  November  5, 1880,  with  K.  Renters  &  Son,  to  the  limit 
of  funds  applicable  thereto,  when  the  expenditure  of  the  funds  of  act 
approved  March  3, 1881,  will  commence.  The  work  to  be  in  contii^u- 
ance  of  the  present  work,  and  to  be  done  by  contract,  if  suitable  bids 
are  received  in  response  to  advertisement  bearing  date  of  June  20, 1881, 
the  bids  to  be  opened  July  20,  1881,  and  contract  to  be  awarded  there- 
after. 

This  work  may  be  simply  to  extend  the  foundation-course  of  mat- 
tresses, or  to  extend  and  at  the  same  time  raise  the  jetty  to  a  higher 
level,  or  to  place  stone  or  concrete  alone  upon  the  work  already  laid,  as 
may  be  deemed  necessary  during  the  progress  of  the  work. 

ORIGINAL  ESTIMATE. 

Report  of  the  board,  1879 $1,039,180 

Appropriated  1876, 1881 180,000 

Unappropriated  balance 859, 180 

Of  which  sum  $200,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1883,  in  constructing  the  south  channel  jetty  as 
projected. 

The  work  is  located  in  the  collection  district  of  ludianola,  Tex.,  and  near  Mata- 
gorda light-house. 
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Money  statonent. 

July  1,  18H0,  amonnt  available $117,131  80 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

$177, 131  80 

July  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

outetanding  liabilities  July  1,  1880. 29.453  41 

July  1,  1881,  outstanding  liabilities 87,678  39 

117,13190 

July  1,  1881,  amount  available 60,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 859,  IdO  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    200, 000  00 


COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Indianola,  Tex., 

Collector's  Office,  July  9,  188U 

Sir  :  Owing  to  a  pressure  of  official  business,  there  has  been  some  necessary  del  J 
in  answering  your  letter  of  1st  instant. 

I  have  now  the  honor  to  inform  you  that  the  number  of  vessels  and  their  touna 
engaged  in  the  foreign  and  coastwise  trade  entered  and  cleared  at  this  port  dun 
the  year  ended  June  30,  1881,  are  as  follows,  viz : 


v^ 


FOREIGN  TRADE. 


Class. 


Steam  vessels 

COASTINa  TRADE. 

Steam  vessels 

Sail  vessels 

Orand  total 


Entered. 


No. 


22 


Tonnage. 


23, 750. 64 


Cleared. 


No. 


82 


Tonnage 


34.20». 


110 

20 

119. 620. 17 
2,627.83 

14 
30 

152 

145,908.64 

76 

7,072. 
l,55L5e 

43.732.59 


I  beg  to  state  that  the  tonnage  given  represented  only  the  tonnage  of  vessels  that 
reported  to  this  office.    There  are  many  vessels  that  arrive  and  depart  f^om  this  dis- 
trict that  are  not  required,  under  the  law,  to  either  enter  or  clear  at  the  custom-honae. 
I  am,  very  respectfully,  your  obedient  servant. 

Charles  R.  Pronty, 

Ck>ll€eiar. 


O  g. 

IMPROVEMENT   OF  ARANSAS    PASS    AND    BAY   UP  TO   ROCKPORT    AND 

CORPUS  CHRISTI,  TEXAS. 


Survey  of  Aransas  Pass  was  made  in  1871  (see  Report  of  the  Chief 
of  Engineers,  1871,  pages  528-531). 

Survey  of  Aransas  Pass  and  Bay  up  to  Eockport  and  Corpus  Christ!, 
and  Corpus  Christi  Pass  and  channel,  was  made  in  1878  (see  Report 
of  the  Chief  of  Engineers,  1879,  pages  928-937). 
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AMOUNTS   APrROPRlATED. 

A.ct  of  March  3,  1879 $35,000 

Act  of  June  14,  1880 65,000 

Act  of  March  3,  1881 80,000 

180, 000 
PROGRESS  MADE  DURING  YEAR  ENDING  JUNE   30,   1881. 

In  accordance  with  the  views  expressed  by  the  Board  of  Engineers, 
the  work  under  the  appropriation  of  $35,000  (1879)  was  continued  by 
hired  labor  and  purchase  of  material  in  open  market. 

The  "forming  platform''  was  completed  and  the  first  mattress  begun 
OD  the  13th  of  July,  and  by  the  7th  of  August,  the  Harbor  Island  jetty 
iras  extended  to  20  feet  depth  of  water,  its  length  being  246  feet,  and  2 
irroin-jetties  were  in  progress  off  the  head  of  Mustang  Island. 

On  the  16th  of  August  the  assistant  engineer  in  charge  reported  hav- 

ia^  passed  through  a  severe  storm,  with  consequent  loss  and  delay  of 

tb^^  work.    By  the  recovery  of  nearly  one-third  of  the  brush,  all  the  lum- 

bexT  in  mattress-platform,  and  nearly  all  stranded  material,  the  loss  wa« 

somewhat  reduced.    Immediately  after  the  storm,  a  number  of  small  mat- 

tr^i«8es  (12  by  22  feet)  were  placed — strengthening  the  groins,  and  start- 

ijk^  groin  No.  3  to  aid  in  recovering  the  head  of  Mustang  Island,  which 

hai<3  been  greatly  eroded  by  the  storm. 

-A  project  for  the  continuation  and  prosecution  of  the  work  under  the 
aE>:^ropriation  of  $65,000  (1880)  was  rendered  August  24,  1880,  viz  : 

PROJECT  FOR  CONTIXUING  IMPROVTEEMENT,   ARANSAS  PASS,   TEXAS. 

ropriatioo  approved  June  14,  1880 $65,00(1 


in 


e  work  at  present  is  being  done  under  the  appropriation  of  $35,000,  act  of  1879, 
^fe^cordance  with  the  recommendations  of  the  Board  of  Engineers,  report  of  August 
^»  3^  S79.  It  is  in  very  satisfactory  progress  while  a  little  more  than  one-half  of  the  appro- 
^^%'^tioo  has  been  expended.  Considerable  material  had  been  accumulated  and  was 
~Vx3g  rapidly  worked  up  with  very  marked  and  beneficial  results,  when  the  severe 
*^^^^^Tn  (cyclone)  of  the  Uth  and  12th  August  overtook  us,  causing  a  loss  of  about  80C 
?-^^^^8  of  brush — partially  recoverable — and  a  delay  in  our  progress,  but  in  no  way  dis- 
''^t'  bing  our  completed  work,  which  thus  had  a  severe  test  and  had  the  undoubted 
*^^^t  of  retaining  the  pass  in  its  present  position.  But  for  our  work  I  am  convinced 
*^^A  head  of  Mustang  Island  would  have  been  swept  away  so  as'to  have  entirely  oblit- 
^^^ted  Turtle  Cove.  The  channel  has  now  deepened  to  8  feet,  which  will  enable  tne  Mor- 
steamer  to  resume  its  trip  to  Corpus  Christi  and  Rockport. 
e  shall  undoubtedly  hold  this  channel  and  improve  it  sreatly. 
^  recommend  the  continuance  of  this  work,  whicn  has  such  a  promise  of  good  resultSj 
«t  present,  by  hired  labor  and  purchase  in  open  market. 

"^e  can  work  here  much  more  economically  and  satisfactorily,  now  that  we  are  ea- 
lished,  than  can  any  contractor,  and  I  do  not  think  it  possible  to  find  any  partj 
0  will  take  the  contract  in  the  interests  of  the  government. 

.  believe  it  would  be  iiyurious  to  the  public  interest  to  attempt  to  do  this  work  by 
Xitract  at  the  present  time,  for  it  is  a  class  of  work  with  which  fpw  persons  are  ao- 
L  minted,  and  it  would  probably  not  be  undertaken  by  any  one  except  with  a  verj 
■^e  margin  of  profit  and  loss. 

''Xhe  attempt  to  contract  for  this  class  of  work  will  soon  be  made  at  the  mouth  o 
Brazos  River  and  at  Pass  Cavallo,  provided  my  projects  for  these  works  receutlj 
•'^^^mitted  are  approved. 
^Respectfully  submitted. 

S.  M.  Mansfield, 
Major  of  Engineers, 
BvU  Lieut.  CoL,  U,  S.  A. 
XJxiTED  States  Engineer  Office, 

Galveston^  Tex.,  August  24,  1880. 
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The  operations  of  this  project  to  be  couducted  in  accordance  w£ 
approved  recommendations  suggested  in  my  letter  of  July  30, 1880, 
the  Chief  of  Engineers,  viz,  to  protect  the  head  of  Mustang  Ishind  frci 
further  erosion  and  to  construct  the  south-channel  jetty. 

LETTER  OF   MAJOR   S.  M.  MASSFIELD,    CORPS  OF  ENGINEERS,  OF  JULY  30,  18S0. 

United  States  Engineer  Office, 

Galveston^  Tex,,  July  30,  1880- 

General  :  I  have  the  honor  to  submit  some  remarks  upon  the  improvement  of  Ara 
sas  Pass,  Texas,  for  your  consideration. 

Under  the  authority  contained  in  letter  from  your  office  of  April  10,  last,  work 
preparation  began  immediately.     Experiencing  considerable  difficulty  incident  to  t 
beginning  of  a  new  work  of  such  magnitude,  one  obstacle  after  another  was  overcoi 
till  we  are  now  in  good  working  order,  having  comfortable  buildings  for  the  accoi 
modatiou  of  officers  and  about  40  men,  a  line  supply  of  brush  and  stone  (of  inditf<i 
ent  quality)  on  hand,  and  unlimited  quantities  to  come  in  a»  we  may  require,  and  a 
consequently  in  condition  to  push  the  work  rai)idly.     I  have  adopted  the  exact  met 
ods  of  the  Dutch,  and  am  now  building  the  Harbor  Island  groin,  while  i)rot>ecting 
far  as  possible  the  sand-spit  of  Mustang  Island  from  wearing  away  and  exposii 
Turtle  Cove.     This  cove  furnishes  us  with  an  excellent  place  for  receiving  materi 
and  manufacturing  same  into  mats  in  close  proximity  to  our  work.     I  see  no  rea» 
now  why  our  work  should  not  progress  with  a  fair  prospect  of  securing  an  improv' 
channel  over  the  bar  with  the  available  funds. 

My  mistake  in  letter  of  March  30,  submitting  project  for  this  work,  in  assumii 
Greneral  Newton's  project  as  the  project  of  the  Board,  is  freely  admitted.  I  cann 
but  think,  however,  that  the  mistake  is  not  wholly  inexcusable. 

The  Board  had  under  consideration  the  harbors  or  inlets  upon  the  coast  of  Texs 
and  prefixed  their  report  upon  each  inlet  with  the  same  general  discussion  of  tl 
action  of  the  winds  and  tides  u|>on  the  characteristic  formation  of  the  coast,  ai 
pointed  out  agreements  in  certain  prominent  features,  and  concluded  with  layii 
down  the  principles  that  should  govern  in  any  plan  of  improvement  for  these  inlet 
They  then  discussed  each  inlet  by  itself,  and.submitted  projects  for  the  improvement 

Regarding  Aransas  Pass,  the  project  of  the  Board  to  construct  two  jetties  to  co 
tract  the  outflow  and  to  protect  with  groins  or  mattresses  the  head  of  Mustang  Islai 
was  a  natural  following  of  the  governing  considerations  and  principles  for  plannii 
the  work ;  but  the  further  recommendations  as  to  order  and  sequence  of  the  woi 
seemed  to  be  at  variance  with  the  law  they  laid  down  and  not  answering  to  any  speci 
features  of  this  inlet. 

General  Newton's  recommendations  did  not  appear  in  the  form  of  a  minority  repoi 
and  to  my  mind  they  harmonized  exactly  with  the  general  governing  principle  ai 
with  the  special  featu're  of  this  Pass,  and  I  unwittingly  fell  into  the  error  of  assumii 
General  New^n's  project  as  a  project  of  the  Board,  and  was  not  conscious  of  err 
till  it  was  called  to  my  attention  in  letter  from  your  office  of  April  10. 

The  Board  concludes  its  general  remarks  with  this: 

**  There  have  been  almost  no  opportunities  for  experience,  valuable  as  precedent 
along  this  coast,  and  the  conditions  are  so  variable  with  time  that  a  large  margi 
should  be  left  to  the  study  and  intelligence  of  the  constructing  officer  on  the  ground 

I  have  now  been  in  charge  of  the  work  contemplated  to  be  done  on  this  coast  fi^ 
months,  and  have  made  a  very  careful  study  of  the  problems  presented  for  my  conside 
ation,  giving  them  ray  undivided  attention.  The  work  at  Aransas  offers  the  prosper 
of  the  earliest  attainment  of  success  and  has  received  especial  attention.  I  hav 
refrained  thus  far  from  Expressing  any  views  thereon  till  I  could  visit  the  locality  an 
have  further  assurance  of  the  position  I  feel  obliged  to  maintain. 

I  have  no  desire  to  antagonize  the  Board  of  Engineers,  but  I  must  respectfully  diff< 
with  the  majority  of  them  as  regards  the  order  of  work  at  Aransas  Pass. 

I  have  just  returned  from  the  Pass,  and  have  the  honor  to  submit  herewith  a  trac 
ing  showing  approximately  the  changes  that  have  taken  pla<;e  since  Collin's  survej 

The  point  of  Saint  Joseph^s  Island  has  expanded  and  moved  west  some  5(X)  feet. 

About  500  feet  of  sand-spit,  northeast  end  of  Mustang  Island,  has  been  cut  off  to  se] 
eral  feet  below  water,  and  the  water  has  broken  through  at  about  the  position  of  t' 
third  groin.  This  break  we  have  closed,  and  the  whole  shore-line  from  this  point 
the  position  of  the  ietty  is  making  out  under  the  influence  of  southwest  win< 
especially  near  the  jetty.  Beyond  the  shore-line  out  to  the  wreck  water  is  very  sho 
and  this  line  is  crossed  by  a  very  narrow  channel  of  6  feet.  The  wreck  is  the  nuci* 
of  a  long  shoal  extending  southward,  and  incroaching  upon  this  channel,  now  qu 
closed  in  accordance  with  a  natural  law.  The  new  channel  has  just  opened  to 
eastward,  and  during  my  presence  there  the  steam  and  sail  vessel  Sidbury,  a  large  fc 
masted  schooner,  passed  over  the  bar  (on  the  dotted  line),  drawijig  5  feet. 
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I  accompanied  the  pilots  out  over  the* bar,  and  soonded  all  over  the  Pass.  Pilot 
Korcer,  a  very  intelligent  man,  with  twenty-five  years'  experience  at  this  inlet,  accom- 
mnied  me  in  my  inspection  of  both  islands,  and  {)ointed  out  the  great  changes  that 
b»^v«  occurred  in  his  time.  From  his  observations  of  years  he  is,  and  always  has  been, 
of  opinion  that  the  Mustang  Island  jetty  should  be  first  constructed.  This  is  the  view 
ta^^n  by  every  one  acquainted  with  the  place. 

Suppose  we  build  the  Saint  Joseph's  Island  jetty  first,  as  recommended  by  the  Board, 
it  ^vvnll  not  in  any  way  stop  the  erosion  of  Mustang  Island,  and  the  channel  will  con- 
tione  to  move  to  the  westward,  and  our  work  will  be  left  like  that  of  180)9.  Will  it 
in  any  way  support  the  ebb-current  T  Not  at  all,  for  Mr.  Collins,  in  his  notes  of  the 
WLTvey,  says  (page  17,  Report  of  the  Board) : 

^•From  observations  of  the  tides  at  Aransas  Pass,  the  Gulf  waters,  breaking  even 
on  quiet  days  upon  the  flat  between  Saiut  Joseph's  Island  and  the  wreck  of  the  Mary," 
were  carried  in  during  the  flood  gray  with  sand,  which  was  deposited  by  the  time  the 
cmrent  reached  the  light-house.  The  flood-tide  currents  were  formed  only  from  the 
surface  to  about  mid-depth  of  the  passes,  for  the  rest  of  the  depth  there  being  no  cur- 
rent. On  the  ebb,  the  current  in  the  channel  abreast  the  head  of  Mustang  Island, 
was  about  as  strong  near  the  bottom  ns  at  the  top  ; "  and  the  notes  of  the  survey  also 
state  that,  **none  of  the  water  runs  over  the  flat  where  it  came  in.'^ 

K  this  jetty  is  to  be  built  at  all  it  should  be  a  low  jetty  to  serve  as  a  training-wall 
&fter  the  other  jetty  (a  high  one)  is  completed,  and  it  should  offer  as  little  obstruc- 
tion as  possible  to  the  flood- tide  current. 

I  advise  the  protection  of  the  head  of  Mustang  Island  from  further  erosion,  and  the 
constraction  of  the  west  jetty  occupying  a  line  east  and  west  (magnetic),  passing  to 
the  wreck  before  turning  seaward.  This  wreck  now  occupies  about  the  point  of  cross- 
Uig  of  lines  drawn  tangent  to  the  shore-lines  of  Mustang  Island.  It  will  furnish  a 
permanent  support  to  a  most  exposed  point  of  our  work,  and  will  obviate  the  neces- 
oty  of  its  removal,  which  would  be  a  costly  undertaking.  It  is  expected  the  sand  will 
^Pidly  accumulate  about  this  jetty  on  the  seaside ;  the  water  here  is  shoal  for  the 
^hole  distance,  and  the  proximity  of  our  material  assures  us  of  easy  and  rapid  con- 
struction, and  promises  an  early  improvement  of  the  channel  over  the  bar. 
.  I  earnestly  ask  for  authority  to  conduct  the  work  in  the  order  I  here  suggest.  Great 
^terest  is  shown  in  the  progress  of  our  work  by  the  large  business  houses  located 
*pout  Aransas  and  Corpus  Christi  bays.  I  cannot  foresee  any  benefit  to  be  derived 
^Tti  the  building  of  the  Saint  Joseph  jfetty  until  after  the  Mustang  Island  jetty  is 
^®U  carried  out.  In  fact,  it  is  not  difficult  to  see  that  the  Pass  will  move  entirely 
*^ay  from  the  Saint  Joseph  jetty  before  much  of  it  can  be  completed,  and  perhaps 
"^fore  Congress  shall  grant  further  aid. 

It  is  necessary,  for  the  best  possible  good  to  be  derived  from  the  present  and  future 
^PpTonriations,  to  maintain  the  Pass  in  its  present  position. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Maj^sfield, 
Major  of  Engineers^ 

Bvt.  Lieut,  Col.  U.  S,  A, 
The  Chief  of  Engineers,  U»  S,  A., 

During  the  year  all  work  has  been  done  by  hired  labor  and  purchase 
^^  material  in  open  market;  the  work  designed  and  constracted  in  the 
y^ar  being  as  follows : 

1.  A  breakwater  was  built  along  the  channel  face  of  Mustang  Island 

for  a  length  of  870  feet,  closing  a  break  through  the  sand-spit  at  the 

i^ortheast  end  of  the  island;  and,  forming  a  base  of  the  groins  (Nos.  1, 

2,  and  3),  additions  were  made  in  extending,  widening,  and  raising  this 

^ork  from  time  to  time. 

2.  Seven  groin  jetties  were  built  on  the  west  side  of  the  Pass,  to  protect 
™  head  of  Mustang  Island  up  to  and  beyond  Turtle  Cove,  viz : 

j*'''^  jetty  being  the  one  located  and  running  out  from  Harbor  Island  450  feet  in 

Second  jetty  (No.  1)  255  feet  long. 

i'^^rd  jettv  (No.  2)  124  feet  long. 

^!>prth  jettv  (No.  3)  270  feet  long. 

J-i?  jetty  (No.  3i)  90  feet  long. 

?i**^  jetty  (No.  4)  170  feet  long. 

"^^euth  jetty  (No.  5)  284  feet  long,  with  wing  of  150  feet. 

(j^^,  Sand  fences  were  built  on  Mustang  and  Saint  Joseph  islands  to 
^  the  sand  and  prevent  it  from  being  blown  into  the  channel.    The 
86  E 
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• 

nomber  of  mDning  feet  of  fences  on  Mnstang  Island  is  4,950;  on  Sah^ 
Joseph  Island,  2  miles.  In  the  successive  ^* northers^  of  the  fall  and 
winter  it  was  reported  that  these  fences  served  their  porposes  admin- 
bly. 

4.  The  work  on  the  south  channel  jetty,  connecting  the  shore  with 
the  wreck  of  the  Mary,  was  commenced  in  February,  1881,  the  innff 
end  beginning  at  the  shore,  the  line  of  work  running  north  87°  east 
At  the  close  of  June  there  were  placed  in  the  foundation  course  of  this 
jetty — a  length  of  2,200  feet — sixty  mattresses  of  brush  work,  of  whidi 
number,  five  were  2  by  29  by  44  feet  and  fifty-five  were  2  by  32  by  56  fe^ 
The  ballast  used  consists  entirely  of  stone,  furnished  by  varioas  partia 
from  the  adjacent  country  within  a  limit  of  75  miles  of  the  Pass. 

A  survey  of  the  bar  is  now  being  made  by  Assistant  Engineer,  Ml 
W.  L.  Webb,  who  has  charge  of  the  work  now  progressing  in  the  most 
satisfactory  manner  under  his  able  management. 

It  is  expected  a  marked  improvement  of  the  channel  over  the  bar  win 
result  from  the  fall  storms. 

For  the  first  seven  months  of  the  fiscal  year  the  plant  needed  at  the 
Pass  was  hired.  Having  thought  it  best  to  build  a  couple  of  barges 
and  to  repair  our  launch  ^<  Survey,"  to  aid  in  the  work  of  improvement, 
authority  was  asked  (and  given)  to  do  so.  In  January,  having  under- 
gone a  thorough  course  of  repair  at  our  yard  at  Bolivar  Point,  tbe 
launch  was  at  the  Pass,  and  in  February  the  two  barges  were  ready  for 
work.  Some  difficulty  was  experienced  in  obtaining  a  practical  man  to 
run  the  launch's  engine,  and  the  consequent  breakage  to  its  machine 
tended  to  hinder  the  work,  especially  so  in  April  and  May.  This,  how- 
ever, was  overcome  by  my  action  in.  dispatching  the  United  States  tnf 
"Molyneux"  from  Galveston  to  take  the  place  of  the  launch  tempo- 
rarily, so  that  the  work  might  continue  on  the  south-channel  jetty  with- 
out serious  interruption. 

During  the  year  the  work  of  improvement  was  further  impeded  by 
the  storm  of  August  11  and  12,  by  striking  laborers  in  October,  and  by 
unfavorable  weather  in  November,  January,  February,  March,  April, 
and  the  first  half  of  the  month  of  May. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDINa  JUNE  30,  1882. 

Project  for  the  application  of  the  funds  of  the  last  appropriation, 
$80,000,  was  made;  and,  in  accordance  with  the  views  expressed  by  ^ 
Board  of  Engineers,  it  is  intended  to  continue  the  work  on  the  sootb- 
channel  jetty :  labor  to  be  hired;  incidentals  to  be  purchased  inopeo 
market,  and  orush,  stone,  and  cordage  to  be  procured  by  contract,  if 
possible. 

Advertisement  dated  June  7, 1881,  invites  bids;  bids  to  be  received 
and  opened  July  6,  for  furnishing  2,250  pounds  marline,  4,500  cords 
brush,  and  4,500  tons  of  stone  for  this  work. 

ESTIMATES. 

For  the  Pass : 

Northjetty |344,000i)« 

South  jetty 293,^  « 

Groins 26,400  06 

Shore  protection 24,000  00 

Contingencies,  10  percent 68,835  00 

Planting  trees  on  Saint  Joseph's  Island 2,000  00 

Aggregate 759,1^00 


feje 
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For  the  Bay : 
jorHoweU'8  report,  1879 $441,537  75- 

gregate 1,200,722  15 

propriated 180,000  00 

Unappropriated  balance 1,020,722  15 

Of  this  amount  $200,000  can  be  very  profitably  expended  in  the  fiscal 
ar  ending  June  30, 1883,  in  constructing  works  in  accordance  with  the 
proved  plans  for  the  improvement  of  the  Pass. 
The  work  is  located  in  the  collection  district  of  Corpus  Ghristi,  and 
3  nearest  light-house  is  at  Aransas  Pass. 

The  following  extracts  from  a  personal  letter  from  Ool.  G.  W.  Fulton, 
ted  January  3, 1881,  speaking  of  Aransas  Pass,  might  appropriately 
inserted  here: 

[t  shonld  be  remembered  by  aU  that  the  currents  of  the  present  season  have  been 
8  favorable  for  cutting  the  bar  than  any  other  for  the  last  12  or  14  years,  and  we 
eJI  have  to  depend  upon  the  flood-tides  for  cutting  until  the  absence  of  rains  shall 
ftble  the  bay  to  resume  its  wonted  saline  qualities,  which  wiU  not  now  be  until  late 
the  fall.  I  am  gratified  at  the  buildincr  out  of  the  sand-spit,  and  hope  you  will  be 
le  to  secure  it  by  midsummer,  before  the  autumn  storms :  if  so,  it  will  save  a  large 
lount  of  money.  The  Aransas  came  in  this  trip  without  ninderance,  drawing  7  feet 
inches,  and  a  norther  blowing  and  very  low  water  in  the  bay. 

That  the  present  work  is  doing  ffood  service  is  evidenced  by  the  fact  than  the  channel 
rer  the  bar  has  been  more  steady  in  position  than  ever  before :  it  has  varied  less  in 
le  past  4  months  than  ever  before ;  it  deepens  slowly  but  steadily,  which  is  accounted 
>T  by  the  fact  that  there  is  not  at  present,  and  has  not  been  since  August,  any  cut- 

ing  by  the  ebb-tide. 

•  »  •  •  «  •  • 

Money  statement 

Inly  1, 1880,  amount  available |92,305  01 

i^onnt  appropriated  by  act  approved  March  3,  1881 80, 000  00 

$172, 305  01 

July  1, 1881,  amoant  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 88,693  55 

Jnly  1, 1881,  outstanding  liabiUties 3,611  46 

92, 305  01 

J«ly  1,1881,  amount  available , 80,000  00 

Amoont  (estimated)  required  for  completion  of  existing  project 1, 020, 722  15 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      200, 000  OO 


COBiMERCIAL  STATISTICS. 

CusTOM-HousB,  Corpus  Christi,  Tex., 

CollecUn^s  Office,  July  7,  1881. 

Sir:  In  response  to  your  letter  of  1st  instant,  askine  tonnage  of  vessels  crossinfl^ 
t'ansas  Bar,  I  have  the  honor  to  state  that  there  have,  during  theyear  ended  June  301 
1^1,  vessels  entered  Aransas  Bay  over  Aransas  Bar  as  follows :  62  steamers  and  201 
Uing  vessels;  agKreeate  tonnage,  66,878  tons.  This  does  not  include  the  vessels 
ohored  outside  tne  bar  and  ligntered,  nor  does  it  include  the  lighters. 
Very  respectfully, 

Sam.  M.  Johnson, 

Collector. 
Col.  S.  M.  Mansfield, 

Carpe  of  EngineerSf  U,  8,  A. 


\ 
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LETTER  OF  DODDRIDGB  A  DAYIS. 


Corpus  Christi,  Tex.,  July  19, 

Dear  Sir:  The  foUowing  is  a  statement  of  the  imports  and  exports  of  this 
which  I  trust  will  serve  your  purpose: 


IMPORTS. 

Lumber feet.. 

Shingles number.. 

Oeneral  merchandise barrels.. 

Railroad  iron,  in  tons,  6,600,  or in  pounds. . 

EXPORTS. 

Wool pounds. 

Dry  hides do... 

Dry  skins  in  bales , do... 

Horse-hair do... 

Wet  salted  hides do..! 

Bones do... 

Tallow , do... 

Horns do... 

Sheep  — number. 

Mules do... 

Horses do... 

Greneral  merchandise barrels. 

Cotton  (raised  in  this  locality) bales. 

Copper  (ingots) pounds. 


7,C 

1,2 

2 

13,  S 


5,( 
1,( 


Maj.  S.  M.  Mansfield, 

C?<wy«  of  Engineers^  U,  S,  A, 


Doddridge  &  Di 


Tahle  of  arrivals  and  departures  of  vessels  at  Aransas  Pass^  Texas,  from  July,  1876,  i 

1881«  inclusive. 


Month. 


July 

Aufi^Tist 

September 

October ., 

November 

December 

January 

February 

Haroh 

April 

Miiy 

June 

Total '. 


1876. 


Steam. 


4 


6 
7 

8 
7 
7 
8 
6 
6 
3 
6 
0 
8 


01 


■D 

I 


6 
7 
7 
6 
8 
7 
6 
5 
4 
7 
8 
8 


79 


SaiL 


■D 

•a 


11 

10 
8 
16 
11 
17 
8 
12 
13 
26 
10 
13 


164 


I 


12 
18 
0 
18 
12 
13 
11 
13 
11 
20 
13 
11 


156 


d 

o 

es 


o  & 


it 


11 
11 
11 
11 
11 
11 
11 


1877. 


Steam, 


6 
7 
8 
7 
7 
8 
6 
6 
4 


lOi  8 
lOi'  7 
10  I  5 


74 


7 
7 
7 
6 
8 
7 
6 
5 
5 
3 
5 
6 


Sail. 


I 

•E 


11 

17 

8 

13 

11 

18 

8 

12 

12 

11 

9 

16 


1 

9 


12 
18 

0 
13 
12 
13 
11 
13 
10 

7 
16 
16 


o 

I 

o 


P 


1878. 


Steam. 


"E 


62  1 145  149 


88 


6 

9 

10 

14 

9 

10 

8 

4 

7 

5. 

3 

4 


Sal 


4 

"E 


16 
12 
15 
19 
13 
8 
20 
20 
12 
10 
22 
17 


89  184 
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TahU  of  arrivala  and  departurei  of  ve8$eU  at  Aransas  PasSf  ^c. — Continued. 


IT. 

3' 


4 


I  ' 


Te.^Jmi 


gTL 


Month. 


Jnly 

AagTut.... 

September 

October... 

Hononber. 

Bwember. 

Jmauy.,. 

Febnurj.. 

Hveh 

M 

June 


Total. 


1870. 


Steam. 


-a 


4 

1 
2 
8 
2 


12 


9 


4 

1 
2 
2 
3 


12 


SaiL 


13 

16 

6 

2 

12 
10 
12 
16 
23 
21 
11 
14 


166 


s 


13 

0 

11 

1 

0 

5 

10 

10 

22 

10 

8 

14 


o 
u 

s 

•a 


7 
7 
7 
7 
7 

5 
5 
5 


140 


1880. 


Steam. 


SaU. 


i 

•E 


8 
2 


5 


2 
8 


i 

E 


2 
13 
11 
12 
15 
13 
14 
11 

6 
10 
28 
12 


5  147 


o 


0 

10 

13 

11 

8 

20 

16 

8 

0 

5 

28 

10 


147 


1881. 


Steam. 


4 


1 

2 

6 

10 

4 

5 

6 

6 

4 

11 

10 

11 


74 


I 


1 

2 
5 
6 
4 
5 
5 
5 
4 
10 
12 
0 


68 


SaU. 


12 
13 

7 
17 

7 
16 
20 
16 
17 
23 
11 

8 


167 


i 


es 

p 


7 

0 

5 

12 

0 

16 

20 

26 

16 

12 

19 

8 


154 


'^  u 

•a 


(S 


6 
6 
7 
7 
7 
6 
7 
7 


*  One  reaael  entered  drawing  8  feet  2  inches. 
LETTER  FROM  COLEBfAN  A  FULTOX  PASTURE  COMPANY. 

BOCKPORT,  Tex.,  July  24,  1881. 

Dear  Sir  :  The  following  is  a  statement  of  our  receipts  and  shipments,  made  out 
ror  yon  as  requested. 

For  twelve  months  our  receipts  of  merchandise  per  steamships  at  this  port  will  amount 
^  say,  4,800  tons ;  by  sail  vessel  touching  here  and  with  frieght  for  Saint  Mary's  fully 
•«  much,  say,  4,800  tons ;  lumber  for  Saint  Mary's,  not  far  from  1,000,000  feet ;  our  ship- 
^ts  of  cattle  is  a  fraction  under  14,000  head. 

These  figures  (except  the  cattle)  we  believe  to  be  rather  under  than  over  the  actual 

Coleman  &  Fulton  Pasture  Company, 
Sam  J.  Seymour,  Secretary  and  Treasurer, 
^ol  8.  M.  Mansfield, 

Corps  of  Engineers,  U.  S,  A. 


Sm.  : 


<    1  : 


16  13 

13  U 

L5  L« 

19  II 

[J  IS 

8  11 

0    i: 

E>     14 

*     9 

u 

3 
14 


O   zo. 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

,  ^Survey  of  this  harbor  and  pass  was  made  in  1871,  January  28  to  March 
^>  and  report,  with  plan  and  estimates,  was  rendered  April  7,  1871. 
,  •An  appropriation  of  $6,000  ^1878)  was  expended  in  removing  from  the 
?^^bor  the  obstruction  occasioned  by  the  wreck  of  the  bark  Eene  des 

-.  the  appropriation  of  $25,000  (act  of  June  14, 1880),  was  held  to  await 
^^her  action  by  Congress,  the  amount  being  inadequate  for  commence- 
ment of  the  work. 

^The  appropriation  of  $75,000  (act  of  March  3,  1881),  in. conjunction 
^th  the  amount  given  by  act  of  1880,  will  be  suflBcieut  to  make  a  com- 
?^encement  of  the  work  of  improvement  at  this  point  and  in  the  manner 
^^leafter  outlined. 

PROGRESS  MADE  DURING  THE  YEAR. 

In  anticipation  of  the  expenditure  of  the  $100,000  available,  a  recon- 
naissance of  Brazos  Santiago  Pass,  from  the  bar  in  the  Gulf  to  Point 


I  do  so  with  some  hesitancy,  feeling  sensible  of  the  difficulties  attending  thi 
ration  of  a  work  of  this  character  in  this  locality  where  the  sea  is  general 
where  materials  for  construction  are  not  readily  obtained,  and  where  labor  ii 
to  manage. 

On  the  6th  of  January  last  I  submitted  to  your  office  a  report  upon  this  cont 
improvement,  with  a  plan  and  estimate.  I  have  since  ^ven  the  subject  a  a 
of  thought,  and  have  instituted  inquiries  in  every  possible  direction  for  int 
bearing  upon  the  whole  subject  of  the  improvement,  especially  with  referenc 
able  materials  for  the  work,  and  recently  sent  my  assistant,  Mr.  Ripley,  tc 
reconnaissance  in  the  neighborhood. 

His  report  is  very  ftill,  and  is  submitted  entire  as  confirmatory  of  the  views 
in  my  letter  of  January  6. 

Mr.  Ripley  makes  a  revised  estimate  of  the  cost  of  such  a  work,  in  which 

The  estimate  being  about  $5  per  cubic  yard  for  brush  and  stone  in  place 
for — 

The  south  jetty $11 

The  north  jetty IS 

It  is  difficult  to  estimate  closely  for  a  work  of  this  character  when  so  much 
upon  the  weather. 

The  cost  of  this  kind  of  work  at  Galveston  from  January  1  to  May  31,  witl 
sidering  the  cost  of  plant,  has  been  $2.90  per  cubic  yard.  I  think  the  above 
of  |5  the  cubic  yard  will  not  be  far  from  correct. 

The  first  appropriation  of  $25,000  was  for  improving  the  bar,  the  second  a] 
tion  of  $75,000  was  for  improving  the  bar  and  harbor  of  Brazos  Santiago. 

The  construction  of  the  dam  in  the  lagoon  seems  to  be  an  essential  featn 

5 Ian  of  improvement,  not  so  considered  in  my  former  report,  both  for  increi 
epth  of  water  on  the  bar,  and  in  the  channel  up  to  Point  Isabel,  and  will  n 
improvement  of  the  bar  permn^nent ;  at  the  same  time  it  will  increase  the  h 
pacity  and  afford  a  good  channel  up  to  point  Isabel.  Its  construction,  howev< 
not  be  undertaken  until  funds  sufficient  for  its  completion  are  in  hand;  its  c* 
estimated  at  $327,979. 

IN  CONCLUSION. 

I  would  build  the  south  jetty  first,  then  the  dam  in  the  lagoon,  and  finally  1 
jettv. 

The  experience  gained  in  this  kind  of  work  the  past  year  at  various  points  on ' 
shows  no  difficulty  of  construction  that  cannot  be  readily  overcome. 

At  Galveston  8,000  feet  of  foundation  mattresses,  from  60  to  90  feet  in  wid 
been  laid,  and  at  Aransas  Pass  over  2,000  feet,  56  feet  in  width  have  been  laid 
beach  line  directly  out  into  the  gulf  without  loss  of  material  and  without  any 
settlement.     The  same  thins:  can  be  done  at  Brazos  Santiago :  but  delavs 
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\^ ill  depend  upon  the  action  which  may  be  taken  regarding  the  report 
a\>ove  given.  Actual  work  upon  the  improvement  could  be  undertaken 
this  fall,  and  a  fair  beginning  made  upon  the  south  jetty  with  the  funds 
in  liand. 

ESTIMATE. 

Plan  snbmitted  awaiting  approval : 

8onthJ€tty $190,901  75 

«orth  jetty -. 129,203  75 

Dim 327.979  00 

Plant 30,000  00 

«  »— ^        — ^^^^ 

I  Total 678,084  50 

I         Appropriated 100,000  00 

Unappropriated  balance 578,084  50 

Of  which  amount  $200,000  can  be  profitably  expended  in  constru^ing 
jetty,  &c.,  during  the  fiscal  year  ending  June  30, 1883. 

The  work  is  not  considered  as  susceptible  of  permanent  completion 
and  estimates  wiU  vary  accordingly. 

It  is  located  in  the  coUection  district  of  BrownsyiUe,  Tex.,  and  the  nearest  light, 
Brazos  Island  light  (beacon). 

Money  statement 

Jnly  1, 1880,  amount  available |25,000  00 

Amount  appropriated  by  act  approved  March  3. 1881 75, 000  00 

$100,000  00 

J'Jy  1, 1881,  amount  available 100,000  00 

Amoont  (estimated)  required  for  completion  of  existing  project 578, 084  50 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.     200, 000  00 


report  of  mr.  h.  c.  ripley,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston f  Tex.y  June  21,  1881. 

Colonel:  In  accordance  with  your  instructions  of  the  20th  ultimo  from  which  I 
^*Ke'the  following  extracts — 

'You  will  proceed  by  steamer  to-morrow  to  Brazos  Santiago  and  Brownsville,  Tex., 
*nd  make  a  reconnaissance  of  Brazos  Santiago  Pass,  from  the  bar  in  the  Gulf  to  Point 
^o«l  in  Laguna  Madre,  with  a  view  to  project  a  plan  of  improvement  for  navigation 
^®fe  under  an  appropriation  by  Congress  of  $100,000.  You  will  examine  the  country 
hereabout  and  make  all  necessary  inquiries  about  material  applicable  to  our  work^  its 
^  and  facility  for  handling.  The  labor  question  should  also  receive  your  attention, 
^bile  at  Brownsville  you  will  please  examine  the  work  executed  there  last  season  for 


tbe 


,  protection  of  the  river  bank. 


J .  »jpon  completion  of  this  duty  yon  will  return  to  Galveston,  Tex.,  and  report" — 
*  '^ve  the  honor  to  make  the  following  report : 

'^  it  was  not  possible  for  me  to  make  any  extended  observations,  I  availed  myself  of 
J^^jy  opportunity  to  obtain  information  from  those  most  familiar  with  that  section, 
-^^  devoted  my  personal  endeavors  in  a  great  measure  to  the  verification  of  this 
^filiation. 

^^*pt.  George  Staples,  of  the  Morgan  steamer  J.  C.  Harris,  who  has  many  years' 

^^^laintance  with  both  Brazos  Santiago  and  the  mouth  of  the  Rio  Grande,  says  that 

^®  littoral  current  is  governed  to  a  great  extent  by  the  direction  of  the  wind.     The 

^1  '^^heast  trades,  which  blow  during  the  summer  months,  produce  a  northerly  current^ 

^ib*^^        shores  of  Brazos  and  Padre  islands.    The  current  has  this  direction  about 

ijj^^tenths  of  the  time.     The  northers  of  winter  produce  a  current  in  the  opposite 

tj^^tion.    Captain  Staples  also  says  that  the  ebb  and  flood  currents  in  the  pass  at 

^^^  are  very  strong,  making  it  necessary  to  let  go  two  anchors  to  keep  his  ship  from 
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dragging.  An  observation  for  velocity  of  the  flood  current,  taken  May  29  by  Llentenant 
Sebree,  of  the  Navy,  in  command  of  the  United  States  Coast  Sorvey  steuner  Gedney, 
gave  a  velocity  of  3.8  miled  per  hour. 

Captain  Staples  further  says  that  clay  bottom  is  found  in  18  feet  of  water  in  tho 
pass  and  in  the  Gulf  anchorage  just  off  the  bar ;  bnt  on  the  bar  the  bottom  is  all  hard 
sand,  which  is  easily  shifted,  as  was  shown  by  a  recent  occnrrence.  The  pilot  attempted 
to  take  the  steamer  (Harris)  in  on  a  fallinji:  tide.  She  was  drawing  8  feet  2  inchea, 
and  struck  the  bar  with  but  7^  feet  alongside.  The  tide  continued  to  fall  until  there 
was  but  6|  feet  alongside  with  a  strong  ebb  current  running.  In  this  condition  ahe 
was  brought  bead  on  to  the  current  by  means  of  an  anchor,  and  by  working  her  engine 
ahead  the  sand  washed  away  from  her  bottom  and  sides  sufficiently  to  let  her  croti 
the  bar,  drawing  I  foot  Hnd  8  inches  more  water  than  was  on  the  bar  at  the  time. 

Pilot  Baker  says  that  the  deepest  scour  on  the  bar  has  never  reveale<l  anything  but 
sand. 

The  pilots  as  well  as  Captain  Staples  say  that  a  strong  norther  always-improTcs 
the  water  on  the  bar,  by  forcing  the  water  rapidly  out  of  the  lagoon,  and  thus  increiB- 
ing  the  ebb  current  and  consequent  scour. 

Northers  and  especially  northeasters  make  it  very  rough  on  the  bar.  It  ia  the  opin- 
ion of  Captain  Staples  that  there  is  more  rongh  weather  at  Brazos  than  at  any  other 
Gulf  i^rt. 

From  Mr.  Deer  and  Captain  Stow  (employ^  of  the  Bio  Grande  Railroad  Company), 
pilots  Baker  and  Hill,  and  other  residents  of  Point  Isabel,  I  learn  that  a  strong  norther 
raises  the  water  in  the  lagoon  at  Point  Isabel  about  3  feet  above  ordinary  tide,  prodne- 
ing  strong  currents  out  of  Brazos  Pass  down  the  lag^n  towards  Boca  Chics,  and  oat 
Boca  Chica,  often  increasing  the  depth  of  water  at  the  latter  place  from  1  or  2  feet  to 

12  feet.  Mr.  Gelston,  of  the  firm  of  Woodhouse  &  Co.,  says  that  during  the  Mexieaa 
war  large  steamers  with  screw  propellors  crossed  the  bar  without  any  delay ;  and  Capt 
Henry  Miller,  proprietor  of  Millers  Hotel  at  Brownsville,  who  is  a  retired  sea  captain, 
says  that  in  1840  there  was  18  feet  of  water  on  the  Brazos  Bar. 

There  are  at  present  two  channels  across  the  bar  of  nearly  equal  depths.  The  diree- 
tion  of  the  mam  channel  is  nearly  east,  and  has  a  depth  of  7  feet  at  low-tide ;  the 
direction  of  the  other  is  southeasterly,  and  has  a  somewhat  less  depth.  This  channel 
is  a  temporary  one,  and  often  becoming  closed,  a  similar  channel  breaks  through  to  the 
northeast,  so  that  there  are  generally  two  channels  in  existence — ^the  main  one,  and 
one  either  north  or  south  of  it. 

The  material  in  the  lagoon  between  Point  Isabel  and  the  pass  is  a  mixture  of  sand 
and  clay ;  the  nearer  the  pass  the  greater  is  the  proportion  of  sand.  Further  sonth, 
towards  Boca  Chica,  the  bottom  is  very  soft  mud.  Dr.  Wolf,  the  quarantine  doctors! 
Brazos,  says  that  Brazos  Island,  except  a  few  feet  of  the  surface  (which  is  sand),  is 
composed  of  stiff  clay,  suitable  for  bricks.  At  Point  Isabel  there  is  a  rid^e  lying  north- 
east and  southwest,  about  30  feet  high,  upon  which  the  light-house  is  situated,  which 
is  compased  of  clay.  Where  this  ridge  projects  into  the  lagoon  the  earth  stands  nearl? 
vertical.  Between  Point  Isabel  and  Brownsville  numerous  ridges  are  to  be  met,  lU 
having  the  same  general  appearance,  indicating  an  ancient  geological  condition  vez; 
different  fix)m  the  present. 

The  general  impression  prevails  among  persons  acquainted  with  the  harbor  that  it 
is  being  filled  with  sediment  from  the  Rio  Grande.  To  ascertain  the  grounds  of  this 
belief,  and  prove  if  possible  the  truth  or  falsity  of  it,  I  made  a  personal  reconnaissance 
of  the  country  from  the  river  to  the  pass.  At  the  time  of  this  reconnaissance  the  river 
was  at  a  stage  about  3  feet  above  low- water,  having  fallen  recently  from  a  10-foot  rise 
to  this  stage.  At  a  point  about  12  miles  by  land  from  Brownsville  tbere  is  a  crevasse, 
known  as  Luloso  Bayou,  150  feet  wide  and  8  feet  deep,  with  a  velocity  of  current  (tf  2 
miles  an  hour  (roushly  measured).     At  low-river  the  depth  is  5  feet,  and  at  high-river 

13  feet,  before  the  banks  become  submerged. 

The  accompanying  tracing,  marked  A,  is  from  a  lithographic  chart  of  a  survey  made 
in  1847,  the  original  of  which  is  in  the  possession  of  Mr.  S.  W.  Brooks,  of  Brownsville. 

Since  this  survey,  the  shallows  extending  from  San  Martin  to  Partrero  Circado  have 
been  tilled  to  a  depth  of  several  feet  with  sediment  from  the  river.  Bayou  Tuloso  run* 
in  well-defined  banks  from  the  river  to  the  Portrero  Circado,  the  depth  varying  from 
8  feet  at  the  river  to  2^  feet  at  the  Portrero  Circado  at  low-tide.  From  the  latter  place 
to  Laguna  Madre  the  bayou  spreads  out  and  becomes  very  shallow,  having  but  6  inches 
depth  at  low- tide,  and  lias  a  deposit  of  12  to  18  inches  of  very  soft  mud.  The  crevasse 
at  San  Martin  has  been  many  years  closed  ;  that  at  Tuloso  broke  through  in  1870,  and 
it  is  probable  that  the  filling  of  the  shallows  has  mostly  been  accomplished  in  the  past 
11  years.  At  high-river  the  banks  of  the  bayou  are  overflowed,  and  the  principsl 
deposit  occnrs  near  the  river ;  at  lower  stages  the  sediment  is  carried  further  aown  the 
bayou,  and  at  low-river  it  is  poured  directly  into  the  lagoon.  In  this  way  the  banks 
of  the  bayou  are  elevated  and  extended  at  every  rise  of  the  river.  During  high-river 
the  qnantity  of  water  finding  its  way  from  the  river  to  the  lagoon  through  this  bajon 
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and  over  the  banks  at  other  points  further  down  is  so  great  that  the  fresh  water 
reaches  and  finds  exit  at  Brazos  Santiago. 

There  is  also  another  way  in  which  tne  river  sediment  may  find  a  lodgment  in  the 
harbor,  though  probably  to  a  very  limited  extent.  The  water  from  the  river,  after 
reaching  the  Gulf  by  its  natural  month,  is  often  carried  by  the  littoral  current  beyond 
Brazos  Santiago.  During  flood  tide  a  portion  of  this  water  must  enter  the  harbor  and 
deposit  its  sediment  there.  On  the  22d  of  May,  the  day  of  my  arrival  at  Brazos,  a  streak 
of  muddy  water  from  the  mouth  of  the  river  was  distinctly  traceable  at  the  pass,  and 
Lieutenant  Sebree,  of  the  United  States  Coast  Survey  steamer  Gedney,  has  often 
noticed  the  same  phenomenon. 

A  comparison  of  the  Coast  Sui'vey  chart  of  1867  with  the  survey  of  1871  by  Lieut., 
now  Capt.  H.  M.  Adams,  shows  that  the  greatest  depth  in  the  pass  has  diminished 
fit>m  40  feet  in  1867  to  27^  feet  in  1871,  and  the  width  between  the  12-foot  contours  has- 
diminished  from  540  feet  to  350  feet.  At  present  Captain  Staples  says  there  is  but  20 
feet  depth  anywhere  in  the  pass. 

Another  evidence  of  the  harbor  filling  is  shown  in  the  formation  of  a  middle  ground 
between  Point  Isabel  and  Brazos,  leaving  a  channel  on  either  side  of  it.  The  depth 
of  water  in  these  channels  is  about  the  same  as  was  to  be  found  anywhere  between 
Point  Isabel  and  Brazos  in  1867  (see  tracing  marked  B),  while  on  the  middle  ground 
and  north  and  south  of  the  channels  there  has  been  a  shoaling. 

CONCLUSIONS. 

The  conoloaions  which  may  be  legitimately  dravni  from  the  information  obtained 


Ist.  A  littoral  current  exists,  the  prevailing  direction  of  which  is -north,  but  during 
northers  its  direction  is  south. 

2d.  The  bar  is  composed  of  sand  to  a  probable  depth  of  12  to  18  feet  from  the  water 
surface. 

3d.  There  is  undoubtedly  sufficient  current,  if  concentrated  on  the  bar,  to  scour  and 
maintain  a  depth  of  12  feet  or  more. 

4th.  The  mean  rise  and  fall  of  the  tide  being  but  0.7  of  a  foot,  the  ordinary  velocity 
of  cnrrent  in  the  pass  must  be  very  small  compared  with  the  velocity  during  north- 
ers ;  hence  any  plan  of  improvement,  to  be  effectual  to  its  frillest  extent  should  be  so 
devised  as  to  get  the  full  benefit  of  the  current  caused  by  northers. 

5th.  During  northers  a  large  percentage  of  the  water  of  the  lagoon  is  lost  to  Brazos 
by  being  driven  by  the  pass  and  banked  up  in  the  lower  end  of  the  lagoon,  filling  the 
nnmerons  shallows  in  that  vicinity  and  finally  discharging  thiough  Boca  Chica. 

6th.  The  harbor  is  gradually  though  surely  being  filled  by  deposits  from  the  river, 
and  the  rate  of  filling  will  be  increased  from  year  to  year  as  the  banks  of  Tuloeo 
Bayou  become  raised  above  ordinary  rises  of  the  river  and  so  prevent  the  escape  of 
the  sediment  which  it  carries  until  it  reaches  and  is  poured  directly  into  the  harbor. 
The  harbor  becoming  filled,  Brazos  Santiago  will  be  conjointly  one  of  the  mouths  of 
the  river,  and  a  pass  from  the  lagoon  to  the  gulf,  as  Boca  Chica  now  is,  and  will  dwin- 
dle into  insignificance  except  at  periods  of  storms  or  severe  northers,  when  it  is  prob- 
able that  a  channel  sufficient  for  the  purposes  of  navigation  may  be  maintained  for 
a  short  time.  It  is  evident,  therefore,  that  any  plan  of  improvement,  to  be  perma- 
nent, must  contemplate  the  complete  exclusion  of  the  river  water  from  the  harbor  and 
pass. 

7.  We  have  seen  that  the  Rio  Grande  forms  an  important  factor  in  devising  a  scheme 
of  improvement  for  Brazos  Santiago.  Anything  therefore  relating  to  the  physics  of 
the  river  is  pertinent  to  the  subject. 

The  Rio  Grande  is  eminently  a  sediment-bearing  river.  At  all  stages  its  waters  are 
heavily  charged  with  sediment. 

There  is  one  peculiarity  which  is  possessed  by  few  if  by  any  other  rivers  to  the  same 
degree,  and  that  is  the  rapidity  with  which  the  suspended  particles  will  subside  when 
the  water  is  brought  to  a  perfect  state  of  rest.  Mr.  Latimore,  of  Brownsville,  who  sup- 
plies the  inhabitants  with  river  water,  says  that  he  tills  his  tanks  in  the  evening  and  in 
the  morning  following  it  is  perfectly  clear  and  ready  to  draw  ofi'  and  deliver  to  his 
customers. 

For  many  miles  from  its  mouth  the  river  flows  through  a  valley  of  its  own  deposit. 
Through  this  valley  it  winds  its  way  making  the  average  distance  between  two  points 
by  river  about  three  times  as  great  as  by  laud.  Like  the  Mississippi  River,  it  has  its 
shifting  sand-bars  and  deep  reaches,  its  caving  banks  and  battures,  its  cut-ofl's  and  cres- 
cent laKes.  At  it«  month  is  found  the  inevitable  bar  with  an  average  depth  upon  ita 
crest  of  about  4  feet. 

Samples  of  sediment  taken  from  the  river  bank  at  Brownsville  and  from  Laguna 
Hadre  about  1  mile  south  of  Point  Isabel  have  a  very  similar  appearance.  Each  sample 
is  composed  of  a  very  fine  calcareous  sand  with  a  small  amount  of  clay.    That  from  the 
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Tiver  bank  lias  a  pinkish  tint  and  contains  a  larger  proportion  of  clay  than  the  other. 
That  from  the  lagoon  has  a  bluish-gray  color.  \Vhen  dissolved  in  water  and  the 
water  poured  off,  so  as  to  eliminate  the  clay,  the  residue  from  both  look  exactly  sim- 
ilar. 

It  is  to  be  regretted  that  so  little  of  the  physical  history  of  the  river  is  known.  It 
would  be  of  interest  in  this  connection  to  know  why  the  river,  being  a  sediment-bear- 
ing river,  is  not  also  a  delta-forming  river,  if  such  be  really  the  case.  It  seems  prob- 
able that  the  river  at  one  time  debouched  into  Laguna  Madre  and  that  in  process  of 
time  it  has  extended  iia  delta,  cutting  the  lagoon  in  two  and  thus  separating  Lagoni 
Madre  of  Texas  from  Laguna  Madre  of  Mexico. 

Supposing  such  to  have  been  it«  history,  will  it  continue  its  delta  into  the  Gulf,  or 
are  its  deposits  swept  away  by  the  littoral  currents  of  the  Gulf  f  In  the  latter  case  the 
improvement  at  Brazos  Santiago  must  be  modified  to  meet  the  conditions. 


PLAN  OF  IMPROVSMENT. 

If  the  foregoing  conclusions  are  even  approximately  correct,  the  general  plan  of 
improvement  is  quite  obvious. 

tt  should  consist,  in  addition  to  the  jetties  already  proposed  and  which  are  shown 
on  the  tracing  marked  C,  of  a  dam  across  the  lagoon  south  of  the  harbor  of  suffi- 
cient height  to  prevent  the  escape  of  the  water  down  the  lagoon  during  the  sevoui 
northers,  and  of  sufficient  compactness  to  arrest  the  sediment  from  the  river  and  keep 
it  frt>ni  entering  the  harbor  or  pass. 

A  favorable  location  for  this  dam  would  be  as  shown  on  the  accompanying  tracing 
marked  B.  This  would  gpive  it  a  carved  direction,  which  would  facilitate  the  iugres 
and  egress  of  the  water  to  and  from  the  lagoon,  and  also  by  favoring  the  flow  of  th0 
water  in  a  single  channel  along  the  face  of  the  dam,  the  tendency  would  be  to  extend 
the  deep  water  of  the  pass  towards  Point  Isabel,  thus  increasing  the  size  of  the  harbor 
for  deep-draught  vessels,  and  possibly  avoid  the  necessity  of  lightering  altogether. 
The  curvature  of  this  line  is  almost  exactly  the  same  as  the  course  of  the  channel  along 
the  wharf  front  and  to  Fort  Point,  Galveston  Harbor,  where  similar  conditions  main- 
tain a  deep  and  permanent  channel. 

In  the  course  of  a  few  years  the  lagoon  south  of  the  dam  will  have  become  filled 
with  deposits  from  the  river,  into  which  the  dam  will  be  incorporated,  making  it  secore 
against  all  future  cyclones. 

AVAILABLE  MATERIAL. 

Nothing  in  the  line  of  lumber  or  piling  can  be  obtained  in  this  vicinity.  Lumber 
brought  from  Louisiana  and  Florida  is  retailed  in  Brownsville  at  $40  per  thousand  feet, 
B.  M.  Freight  from  Brazos  to  Brownsville  is  very  expensive,  and  it  is  quite  probable 
that  lumber  in  quantities  can  be  delivered  at  Brazos  for  $30. 

Brush  suitable  for  fascines  is  not  abundant.    The  great  mass  of  the  brush,  which 

frows  almost  everywhere  in  the  valley,  is  mesquite  and  ebony,  and  both  are  thomf, 
ut  in  the  vicinity  of  Tnloso  Bayou,  on  th6  river,  there  is  willow  in  sufficient  quanti- 
ties perhaps  for  the  entire  work.  In  case  there  be  not  sufficient  at  this  point,  it 
Col.  J.  G.  Tucker's  ranch  at  Santa  Maria  (90  miles  by  river  above  Brownsville),  there 
are  about  300  acres  of  good  thomless  brush.  It  is  principally  hackberry,  but  there  is 
considerable  willow  and  some  ash  and  elm.  It  it  probable,  howeTer,  with  further 
aeai'ch,  that  plenty  of  good  willow  brush  can  be  found  along  the  river  within  a  few 
miles  of  Tnloso. 

Cane  is  to  be  found  in  limited  quantities  at  different  points  along  the  river,  and  I 
am  assured  by  Mr.  Field,  civil  engineer,  of  Brownsville  (once  connected  with  the  Rio 
Grande  Railroad),  that  cane  is  to  be  found  in  unlimited  quantities  only  a  few  miles 
above  Santa  Maria  on  the  river. 

It  is  believed,  therefore,  with  a  suitable  plant  for  transporting  brush  frx>m  the  river 
tiirough  Tnloso  Bayou,  that  it  can  be  delivered  at  Brazos  at  a  very  reasonable  price. 

Stone  it  will  be  difficult  and  costly  to  obtain.  As  far  as  I  could  learn,  the  only 
stone  at  all  suitable  for  ballast  is  to  be  found  near  Rio  Grande  City,  about  300  miles 
by  river  above  Brown8\ille.  This  is  a  fine  calcareous  sandstone,  with  a  specific  gravity 
of  2.3  and  weighs  143  pounds  per  cubic  foot.  It  can  be  delivered  at  Point  Isabel  for 
$17.50  per  ton.  There  is  a  similar  stone  found  near  Penitos,  about  200  mile«  from 
Brownsville,  but  it  is  too  friable  to  be  of  any  value  as  ballast.  I  obtained  a  sample  of 
stone  from  up  Laguna  Madre,  which  might  possibly  be  obtained,  but  if  this  sample 
be  a  fair  specimen  it  is  ilnsuitable  for  the  work.  There  is  one  other  source  from  which 
stone  may  be  obtained  in  the  future,  and  that  is  from  the  Matamoros  and  Monterey 
Railroad,  which  is  now  being  extended  towards  the  latter  place,  having  been  par- 
chased  recently  by  Palmer  &.  Sullivan.     Its  present  length  is  about  7  miles. 
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No  gravel  or  shell  with  which  to  make  concrete  can  be  obtained  short  of  200  miles 
np  the  river  from  Brownsville. 

Good  bricks,  however,  can  be  made  very  cheaply.  They  can  be  had  in  Brownsville 
in  any  quantity  for  $4  per  thousand.  If  the  clay  at  Point  Isabel  be  found  suitable  for 
the  purpose,  they  can  be  made  there  at  about  the  same  price. 

Fuel  IS  very  cheap.  Good  mesquite  wood  can  be  had  m  Brownsville  for  $3  per  cord, 
and  it  will  cost  but  little  more  at  Point  Isabel.  There  is  this  certainty,  however,  that 
bricks  can  be  furnished,  delivered  by  rail  from  Brownsville,  at  Point  Isabel  for  J7  per 
thousand,  equal  to  $4  per  ton. 

If  properly  burnt  and  of  suitable  dimensions,  this  will  furnish  an  economical  mate- 
rial for  iballast,  nearly,  if  not  quite,  as  good  as  any  stone  that  can  be  obtained. 

LABOR. 

Unskilled  Mexican  labor  is  very  abundant  and  cheap ;  but  white,  and  especially 
white  skilled  labor,  is  costly.  Common  Mexican  labor  in  Brownsville  is  worth  50  cents 
per  day  without  board,  and  picked  labor  75  cents.  At  Brazos  it  will  cost  a  little  more, 
probably  75  cents  and  board,  or  about  $1  per  day. 

CONSTRUCTION. 

I  wonld  therefore  respectfully  recommend  that  for  the  bulk  of  both  the  jetties  and 
dam,  bmah,  made  into  mattresses,  and  bricks  of  special  form  (to  be  determined  by  ex- 
periment) be  used.  The  dam  should  have  a  base  of  30  feet  and  a  top  width  of  15  feet, 
and  a  height  sufficient  to  come  to  the  water  surface  at  ordinary  high-water.  Above 
this  it  should  have  a  superstructure  consisting  of  a  single  row  of  piles,  4  feet  firom  cen- 
ters, closely  planked  on  one  side  to  a  height  of  3  feet  with  3-inch  plank. 

Snch  a  structure  will  be  permanent  as  regards  the  brush  work  and  ballast,  and  the 
Buperstmctare  being  out  of  water  except  during  the  northers  and  extraordinary  tides, 
if  kept  coal-t-arred,  will  last  a  great  many  years  and  can  be  renewed  when  necessaiv 
at  a  small  cost.  licss  costly  methods  of  construction  might  be  adopted,  but  they  all 
lack  the  element  t»f  permanence  which  this  possesses,  and  are  not  enough  cheaper  to 
make  their  construction  and  renewal  economical. 

PLANT. 

To  conduct  the  work  economically  quite  an  extensive  plant  will  be  required.  In 
the  transportation  of  brush  down  Tuloso  Bayou  it  will  be  necessary  to  have  three  light- 
draught  flat-boats  and  one  light-draught  steam  barge,  with  sufficient  power  to  stem  a 
3-mile  current  in  a  narrow  bayou  with  a  flat  in  tow.  For  the  construction  of  the  jet- 
ties there  will  be  needed  two  good  barges  for  carrying  ballast  and  sinking  mattresses, 
and  one  light-draught  tow-boat  for  towing  barges  and  mattresses  to  the  site  of  the  jet- 
ties. There  will  also  be  needed  one  steam  pile-driver  and  a  cheap  wharf  and  ways  for 
landing  brush  and  making  mattresses  upon. 

ORDER  OF  PROSECUTION. 

The  order  of  prosecuting  the  work  should  be,  first,  the  construction  of  the  south 
jetty ;  second,  the  construction  of  the  dam,  and,  third,  the  construction  of  the  north 
jetty. 

The  south  jetty  will  intercept  the  drift  material  brought  from  the  south  by  the  lit- 
toral current,  causing  a  building  out  of  the  shore  line  on  the  south  side,  and  prevent, 
until  this  reaches  the  end  of  the  jetty,  any  deposition  on  the  bar  from  this  direction. 
During  northers  it  will  confine  the  water  to  a  single  channel  across  the  bar,  answering, 
together  with  the  wind  and  littoral  current  from  the  north,  every  purpose  of  two 
jetties. 

The  dam  will  greatly  increase  the  discharge  during  northers,  and  if  built  first  would 
have  the  effect  of  pushing  the  bar  further  out,  and  hence  increase  the  cost  of  the 
jetties. 

The  construction  of  the  north  jetty  will  complete  the  improvement  and  will  insure 
a  permanently  good  channel  during  all  seasons  and  stages  of  tide. 

The  construction  of  the  dam  should  not  be  commenced  until  there  are  funds  suffi- 
cient to  complete  it,  for  its  partial  completion  can  be  of  but  little  benefit,  and  leaving 
it  so  any  length  of  time  might  very  materially  increase  its  final  cost. 

ESTIMATES. 

Detailed  estimates  of  the  cost  of  constructing  two  jetties  across  the  bar,  as  proposed 
by  yoa,  have  been  made.    The  jetties  to  be  made  of  brush  mattresses,  similar  to  those 
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used  in  the  improyement  of  Aransas  Pass  and  Galveston  Harbor,  ballasted  with  briclo. 
Also  detailed  estimates  have  been  made  of  the  cost  of  constracting  a  dam  from  Point 
Isabel  to  Brazos  Island,  on  the  line  proposed,  after  three  methods.    Theae  estimates 
will  be  found  at  the  close  of  this  report. 
The  sammary  is  as  follows  : 

South  jetty $190,90175 

North  jetty 129,20375 

Dam 327,979  00 

Plant ; 30,000  00 

Total - 678,084  50 

COMMERCIAL  STATISTICS. 

Col.  J.  S.  Haynes,  collector  of  the  ]>ort  of  Brownsville,  has  kindly  furnished  the 
commercial  statistics  of  the  x>ort.  From  his  letter,  herewith  accompanying,  it  will  be 
seen  that  the  commerce  of  Brazos  Santiago  is  of  no  insignificant  importance. 

In  closing,  I  desire  to  express  my  indebtedness  to  those  citizens  of  Brownsville  and 
Point  Isabel  whom  I  had  the  pleasure  of  meeting,  for  courtesies  extended  and  infoima- 
.  tion  freely  given.    But  especially  am  I  indebted  to  the  officers  of  the  Rio  Grands  , 
Railroad  Company  and  Morgan  line,  and  to  Mr.  S.  W.  Brooks,  of  Brownsville,  and 
Col.  J.  G.  Tucker,  of  Santa  Maria. 

E8TIMATBD  COST  OF  TWO  JBTTIES  AT  BRAZOS  SANTIAOO,  TEXAS. 

South  jetty  (length  3,630  feet)  : 

26,339  cubic  yards  brush-work,  at  $2.50... I |65,847  50 

18,000  tonsof  brick,  at$4.50 81,000  00 

146,847  50 
Contingencies  30  per  cent 44,054  25 

Total 190.90175 

North  jetty  (length  2,940  feet) : 

18, 155  cubic  yards  brush-work,  at  |2.50 45,387  50 

12,000  tonsof  brick,  at  $4.50 54,000  00 

99,387  50 
Contingencies  30  percent 29,816  25 

Total 129,203  75 

For  both  jetties 320,106  50 

ESTIMATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

(To  be  built  of  brush  mattresses,  ballaated  with  bricks,  and  with  a  superstructure  of 

piles  and  plank.) 

Length,  14,000  feet: 

44,000  cubic  yards  brush  work,  at  $2.50 $110,000 

30,140  tons  of  bricks,  at  $4.50 135,690 

280,000  feet  B.  M.  pine,  8  by  8  inches  by  15  feet,  at  $30 8,400 

126,000  feet  B.  M.  pine,  3  by  12  inches,  at  $30 3,7^ 

34, 095  i>ounds  screw  bolts,  |  by  12  inches,  at  10  cents 3,410 

1,260  pounds  washers,  at  6  cents 76 

Labor : 

Driving  3,500  piles,  at  S2 7,000 

Bolting  in  place  126,000  plank,  at  2  cents 2,530 

Coal  towing  (labor  and  material) 2,500 

273, 316 
Contingencies  20  per  cent 54,6© 

Total 327,^ 
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BSTOfATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

(To  consist  of  a  row  of  close  piling  supported  by  a  second  row  at  intervals  of  5  feet.) 

Length,  14,000  feet : 

16,800  pUee,  12  bv  12  inches  by  20  feet,  at  $7.20 $120,960 

112,000  feet  B.  M.  pine,  6  by  8  inches,  at  $30 3,360 

52,370  pounds  screw  bolts,  1  by  20  inches,  at  10  cents 5,237 

800  pounds  washers,  at  6  cents 48 

Labor : 

Driving  16,800  piles,  at  $2 33,600 

Halving  5,600  piles,  at  12^  cents 700 

Bolting  112,000  feet  waling,  at  2  cents 2,240 

Creosoting  4,144,000  feet  B.  M.,  at  2i  cents 103,600 

269, 745 
Contingencies  20  percent 53,949 

Total 323,694 

ESTIMATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

(Constructed  of  two  rows  of  piles,  8  feet  apart — piles  in  rows  5  feet  from  centers — ^tied 
together,  and  space  nlled  with  brush  fascines  ballasted  with  bricks.) 

Length,  14,000  feet: 

5,600  piles,  10  by  10  inches  by  20  feet,  at  $5 $28,000 

59,733  feet  B.  M.  cross-ties,  4  by  8  inches  by  8  feet,  at  $30 1,792 

84,000  feetB.  M.  waling,  3by  12  inches 2,520 

32,870  pounds  screw-bolts,  f  by  14-J  inches,  at  10  cents 3,287 

27,690  pounds  screw-bolts,  J  by  15|  inches,  at  10  cents 2,769 

2,800  washers,  at  6  cents 168 

7,000  cords  brush  fascines,  at  $5 35,000 

11,000  tons  of  brick,  in  place,  at  $4.50 49,500 

Labor: 

Driving  5,600  pUes,  at  $2 11,200 

Bolting  143,733 feet  lumber,  at  2  cents 2,875 

Creosoting  1,077,000  feet  B.  M.,  at  2^  cents 26,925 

164,036 
Contingencies  20  percent ^ ■ 32,807 

Total 196,843 

ESTIMATED  COST  OF  PLANT. 

One  tow-boat $12,000 

Two  barges 5,000 

One  steam  barge 5,000 

Three  flat-boats 3,000 

One  steam  pile-driver 3, 000 

Wharf  and  ways 2,000 

Total 30,000 

Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 
United  States  Assistant  Engineer. 
Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major  of  Engineers,  U.  8,  A, 


COMMERCIAL  STATISTICS. 


Custom-House,  Brownsville,  Tex., 

Collector's  Oj^c,  June  14,  1881. 

Sir  :  In  reply  to  your  letter  of  June  8,  1881,  requesting  to  be  furnished  with  com- 
mercial statistics  of  this  port  for  the  past  year  and  for  Ave  years,  in  order  to  show  the 
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importance  of  Brazoe  Santiago  as  a  port,  I  have  the  honor  to  inform  yon  that  for  tiie 
paHt  year  commencing  July  1,  1880,  the  imports  of  the  district  amoont  to  $2,347,778; 
exports,  $2,503,85*2;  aggregating  $4,851,6iM);  and  for  the  past  5  years  averaging 
$4,000,000  to  $5,000,000  in  vi^lue  per  annum. 

The  above  statistics  are  derived  from  the  records  of  this  office,  which  do  not  embnee 
domestic  cargo  arriving  in  vessels  of  the  United  States  in  coasting  trade,  which  amonit 
would  augment  the  given  commerce  of  the  port  to  $8,000,000  or  more  per  ann.nm,  vsj 
nearly  all  passing  through  the  port  of  Brazoe  Santiago. 
Very  respectfully, 

J.  S.  Hayxks, 

CoUedor. 
H.  C.  Ripley,  Esq., 

United  States  Assiatant  Engineer. 


O  II. 

PROTECTION  OF  RIVER  BANK  AT  FORT  BROWN,  TEXAS,  FROM  ENCROACH- 
MENTS OF  THE  RIO  GRANDE. 

First  appropriation  (1876) llOjOttO 

Second  appropriation  (1879) 7,C 

Total 17, 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1881. 

Certain  repairs  were  found  necessary,  and  during  December  and  Ji 
uary,  were  put  upon  the  work  by  hired  labor  and  open  purchase,  -u — 
the  damaged  mats  were  thoroughly  repaired,  and  240  feet  of  the  banJ 
was  recovered,  which  embraced  all  that  portion  in  front  of  the  AdmiKi:* 
istration  building,  where  some  of  the  mattresses  had  been  switched  (^^ 
by  the  hurricane  of  August,  1880. 

The  old  jetty  was  re  enforced  by  filling  between  it  and  the  bank  wit 
trees  and  brush  tied  fast  to  the  jetty. 

Across  the  pocket  in  the  bank  was  placed  an  old  cable,  wrapped  witJi 
wire  to  strengthen  it. 

To  the  cable  was  tied  a  quantity  of  trees  and  brush,  which  had  tbe 
effect  of  checking  the  up-stream  current,  and  thereby  prevented  further 
injuries  to  the  bank,  the  incline  of  which  is  very  great. 

By  aid  of  the  garrison  the  work  received  a  good  coating  of  earth  and 
grass,  materially  aiding  its  finish. 

The  work  seems  to  have  been  done  satisfactorily,  and  the  operations 
at  this  point  are  supposed  to  be  complete. 

Repairs  may  be  needed  from  time  to  time,  and  a  small  sum  should  be 
on  hand  for  immediate  use. 

Money  statement 

July  1,  1880,  amount  available ^ |1,29514 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liabUities  July  1, 1880 1,06510 

July  1, 1881,  amount  avaUable 23004 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    S,  000  OO 
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tJLTRJLCT  FROM  LETTER  OF  SEPTEMBER  1,  1880,  FROM  COLONEL  OTIS,  TWENTY-SECONI> 

INFANTRY,  COMMANDING  FORT  BROWN. 

«  «  «  «  •      '  «  « 

I  suppose  that  the  water  iu  the  riyer  has  been  higher  this  year  than  for  many  pre- 
yions  seasons,  and  the  rise  has  been  more  protracted. 

Fifteen  feet  above  low-water  mark — and  now  it  is  about  12  feet  above  that  level — 
the  bank  is  intact,  and  in  fact  we  have  fastened  in  a  little  soil. 

The  mattresses  worked  splendidly  until  the  night  of  the  hurricane,  when  the  high 
wind,  changed  to  the  south,  blew  the  water  up  the  bank  clear  over  on  the  adminis- 
tration building.  It  ripped  up  the  mattresses  m  some  places,  throwing  up  the  ends  of 
the  fascines,  but  they  have  settled  down  again  into  the  mud,  or  most  oi  them  have, 
and  are  doing  their  work  well. 

Xhe  storm  washed  the  mattresses  severely,  swept  away  the  dirt  which  had  been  placed 
along  the  bank  by  Mr.  Brooks,  and  large  cracks  were  opened  in  some  places  behind. 
I  then  went  to  work  and  rebuilt  the  bank  with  earth  and  sod. 

^We  have  put  on  about  1,000  cart-loads  of  earth,  have  used  a  good  many  sod,  and 
soon  we  shall  present  a  green  front  to  the  people  of  Mexico. 

Xhe  work  looks  now  as  though  it  would  last  for  all  time.  We  have  made  consider- 
able ground  in  some  places,  especially  in  that  bend,  where  we  have  built  oat  perma- 
nently about  8  feet. 

I  am  under  the  impression  that  the  old  vessel,  the  Rio  Bravo,  saved  ns  this  time, 
^hen  the  rise  came,  an /eddy  was  created  at  the  termination  of  the  mattress.  It  washed 
the  bank  beyond  and  behind  the  same,  and  was  tearing  it  out.  I  took  the  vessel,  or 
r&ther  its  hulk,  drew  it  into  the  hole,  and  then  sunk  it.  presenting  its  deck  to  the 
current.  It  formed  a  perfect  Jetty,  and  has  deflected  tne  current  very  much.  The 
**iid  worked  in  behind  it,  and  it  now  lies  nearly  buried. 

.    All  Brownsville  rejoiced  after  the  storm,  for  it  was  thought  that  the  new  Mexican 

jettiee  had  been  completely  destroyed.    A  considerable  portion  of  the  upper  one  washed 

*^'*y,  but  enough  remained  to  throw  the  current  over  onto  Brownsvilfe.     It  is  cutting 

badly  into  Brownsville  now,  and  is  nearly  over  to  the  hulk  of  that  old  boat. 

.    As  I  look  out  now,  I  see  the  laborers  trying  to  stop  the  washing  of  the  bank  with  wil- 

lo^virs,.     Mexico  has  nothing  to  complain  of  this  time.    She  has  beaten  us  on  this  deal,  and 

.*^  it  not  been  for  your  mattress,  the  administration  building  would  have  been  in  the 

?^®r,  and  I  think  the  river  would  have  been  flowing  through  the  lagoon,  for  the  whole 

lorce  of  that  heavy  current  came  for  several  days  almost  directly  against  the  bank  in 

^Y  front. 

^*-  fear,  still,  that  the  river  may  cut  into  Brownsville  and  disturb  our  entrance.  Con- 
«cler^ble  of  the  bank  has  fallen  there,  and  some  right  at  the  end  of  our  wall.  I  have 
^^^<^  confidence  in  the  mattress,  but  I  still  say  that  vou  made  a  mistake  in  stopping 
J  r^^^lcs,  although  I  know  that  you  had  covered  all  the  bank  reported  on  by  Captain 
^^^ermore. 


CT    FROM    REPORT  OP    JUNE  21,   1881,   BY  MR.   H.  C.  RIPLEY,   ASSISTANT  ENGI- 

NEER. 

RIVER  BANK  PROTECTION. 

^^  >iiade  an  examination  of  the  work  for  the  protection  of  the  river  bank  at  Browns^ 

^^^>  and  found  that  it  had  been  entirely  effectual  except  at  one  place. 
f^Jf^or  a  distance  of  about  100  feet  extending  downstream  from  the  prolongation  of  the  east 
^^  of  the  administration  building  there  has  been  a  settlement  of  several  feet.    This 
^  ^^lement  was  evidently  the  result  of  a  substratum  having  been  dissolved  away,  but 
^^^"v  this  could  have  been  accomplished,  with  the  whole  bank  protected  down  to  the 
*r?^  bottom  of  the  river,  no  satisfactory  explanation  can  be  ^iven. 
vJolonel  Otis,  the  commandant  of  the  post,  has  repaired  this  portion  by  covering  it 
^^l"^  loose  brush,  held  with  chains  attached  to  ''dead  men"  back  in  the  bank,  and 
*|la«ted  with  iron  rubbish  firom  the  wreck  Rio  Bravo. 
*t  is  also  partially  covered  with  earth. 
Aaide  from  this,  the  bank  is  in  good  condition.     It  is  overgrown  with  grass,  and  the 

^^ow8,  planted  in  rows  7  feet  apart,  are  most  of  them  growing  nicely. 

•  »  *»  ♦  »»  « 

Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 
United  States  Assistant  Engineer, 
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O     12. 

SURVEY  OF  ROUTE  FOP  A  CANAL  TO  CONNECT  GALVESTON  WITH  THE 

brazos  river,  texas. 

United  States  Engineer  Office, 

QalvesUyiiy  Tex.^  August  24t^  1880. 

General  :  I  have  the  honor  to  transmit  herewith  the  report  of  Assist- 
ant Engineer  Mr.  W.  L.  Webb  upon  the  survey  of  the  canal  connecting 
Oalveston  and  Brazos  River j  TexaSj  for  which  p^o^i8ion  was  made  in 
the  river  and  harbor  act  of  1879. 

Mr.  Webb  presents  an  estimate  of  the  cost  of  cutting  the  canal  to  6 
feet  in  depth  and  100  feet  in  width  as  $382,084.28;  for  cutting  the  canal 
4  feet  in  depth  and  80  feet  in  width  as  $70,352.64. 

A  canal  of  the  latter  dimensions  will  meet  all  the  requirements  of  com- 
merce in  this  direction  for  many  years  to  come. 

The  present  canal  will  allow  of  the  passage  of  vessels  drawing  3  fe^ 
It  was  dug  and  is  owned  by  a  private  company,  and  toll  is  charged  for 
vessels  using  it.  ^ 

It  is  believed  that  the  rights  of  the  company  will  be  relinquished  if  the 
government  will  improve  the  canal  so  that  it  shall  have  a  depth  of  6  feet 
for  a  width  of  80  feet. 

Four  sheets  of  tracings  accompany  the  report,  to  which  attention  is 
invited  for  information  bearing  upon  the  character  and  importance  of 
the  work. 

It  is  located  in  the  collection  district  of  Galveston.  The  nearest  lights  are  in  6*1- 
veston  Bay. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Major  of  Engineers^ 
Bvt  Lieut  Colonelj  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  w.  l.  webb,  assistant  engineer.   ' 

United  States  Engineer  Office, 

Galveston,  Tex,,  August  5, 18B0. 

Sir  :  I  have  the  honor  to  submit  the  followin;^  report  on  the  survey  of  t^e  roote  ftr 
a  canal  to  connect  Galveston  with  the  Brazos  River. 

On  March  29, 1880,  the  party  left  Galveston,  arriving  at  the  Galveston,  Houston  la^ 
Henderson  Railroad  Bridge,  the  intial  point  of  the  survey,  at  noon.  A  tide-gfto^ 
was  immediately  put  up,  and  an  hourly  record  of  it  was  kept  during  daylight  for  ooe 
month.  The  survey  was  commenced  the  same  day,  by  putting  up  stations  nambtrl 
and  number  2 ;  number  1  being  on  the  railroad  track  near  the  east  end  of  the  bridge> 

Beginning  at  the  Galveston,  Houston  and  Henderson  Railroad  Bridge,  the  roato  c^ 
the  canal  is  southwesterly  through  West  Bay  and  Mud  Island  Pass ;  thence  west,  throagk 
Follet's  Pass ;  thence  southwest,  through  Christmas  Bay  and  the  old  Galveston  vA 
Brazos  Canal,  to  the  Brazos  River. 

The  total  distance  is  38  miles. 

The  survey  was  made  by  sounding  between  ranges  which  were  located  by  a  chainwl 
azimuth  line  run  down  the  shore.  Wheuever  the  water  was  deep  enough,  soandin^ 
were  taken  from  the  schooner.  At  first  it  was  proposed  to  put  out  two  ranges  on  etch 
cro88-section,  one  on  each  side  the  deepest  water,  the  sections  being  half-a-mile  or  letf 
apart,  and  all  ranges  in  adjacent  sections  were  to  be  connected  by  lines  of  sonndings. 
Between  the  Deer  Islands  and  Caronkaway  Reef,  and  some  distance  beyond,  as  it  wi« 
deemed  advisable  to  ext-end  the  examination  so  as  to  cover  a  greater  width  of  the  bay, 
three  range-stakes  were  set  in  each  section,  logitudinal  lines  of  soundings  being  rna 
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from  each  st^ke  to  the  corresponding  one  in  the  adjacent  sections,  diagonal  lines  being 
also  run  between  the  extreme  ranges  of  adjacent  sections,  except  near  the  Deer  Islands 
axx^  atCaronkaway  Reef,  wbere  afi  ranges  in  adjacent  sections  were  connecteil  by  lines 
of"  standings.  Near  the  western  end  of  the  bay,  where  the  water  is  over  6  feet  deep  at 
moan  low-tide,  fewer  soundings  were  taken.  The  channels  rnnning  up  from  San  Luis 
Fst^sa  were  defined  as  accurately*  as  practicable. 

rrhrough  Mud  Island  Pass,  Follett's  Pass,  and  the  Brazos  Canal  on^  longitudinal  line 
of  sonndings  with  occasional  sections  was  taken.  Ranges  were  put  up  in  Christmas 
g^^y  and  connected  by  lines  of  soundings  as  in  West  Bay. 

Three  tide-gauges  were  established  and  records  of  them  kept— one  at  the  Galveston, 
Konston  and  Henderson  Railroad  draw-bridge,  one  at  Shell  Island,  1^  miles  southwest 
of  Caronkaway  Reef,  and  one  near  the  mouth  of  Follett's  Pass.  Hourly  records  of 
tdem  were  kept  during  daylight.  The  gauges  were  not  set  at  any  fixed  elevation,  but 
ttae  reading  of  mean  low-water  for  each  was  determined  by  comparison  of  simaltaueous 
Te.a4iing8  ot  high  and  low  tides  on  each  with  the  ^auge  at  Bolivar  Point. 

The  gauge  at  Bolivar  Point  is  a  self-recording  float-gauge  on  which  the  elevation  of 
nie»an  low-tide  has  been  determined  from  observations  extending  over  a  period  of  sev- 
eral years.    The  following  are  the  results  of  these  comparisons : 

For  the  gauge  at  Galveston,  Houston  and  Henderson  Railroad  draw-bridge: 

Feet 

• 

Reading  of  mean  low-tide  from  observations  at  high-tide 2. 511 

Reding  of  mean  low-tide  from  observations  at  low-tide 2. 6C4 

Mean 2.587 

For  the  gauge  at  Follett's  Pass: 

Reading  of  mean-  low-tide  from  observations  at  high-tide 1. 400 

Reading  of  mean  low-tide  from  observations  at  low-tide 1. 380 

Mean 1.390 

For  the  gauge  at  Shell  Island,  from-  comparison  with  the  Follett's  Pass 
guage: 

Keadi  ng  of  mean  low-tide  from  observations  at  high-tides 0. 855 

(Xo  comparison  at  low-tide). 
From  comparison  with  the  Galveston,  Houston  and  Henderson  Railroad 
^  bridge  gauge : 

***ding  of  mean  low-tide  from  observations  at  high-tide 0. 779 

-^diug  of  mean  low-tide  from  observations  at  low- tide 0. 800 

^^an 0.7895 

*iean  of  readings  at  draw-bridge  and  Follett's  Pa«s ^ 0. 822 

^*^  extreme  rise  and  fall  of  the  tide  is  about  2  feot,  the  average  being  1  foot. 

^^<2  tides  of  West  Bay  come  in  through  the  entrance  to  Galveston  Harbor  at  the 
^^^^Jieast  end  of  Galveston  Island  and  through  San  Luis  Pass  at  the  southwest  end  of 
tne  Island.  If  they  are  not  influenced  by  the  wind,  they  meet  at  Caronkaway  Reef, 
*^^Jiiay  thus  account  for  the  formation  of  the  reef. 

The  reef  is  composed  entirely  of  oyster-shells.     The  reef  is  13  miles  distant  by  route 

9J.the  tide  from  San  Luis  Pass  Bar  and  22  miles  from  the  Galveston  Entrauce  Bar. 

^^8^-tides  and  low-tides  occur  at  about  the  same  time  at  the  Galveston,  Houston  and 

"^derson  draw-bridge  and  at  San  Luis  Pass. 

The  velocity  of  the  tide  from  San  Luis  Pass  is  found  to  bo  about  5  miles  per  hour, 

,  l^ile  that  from  the  draw-bridge,  having  to  pass  through  the  narrow  channels  between 

^^Deer  Islands  and  over  shoal-water,  has  a  velocity  of  only  3.75  miles  per  hour. 

This  seems  to  indicate  that  the  tidal  wave  of  the  Gulf  of  Mexico  reaches  the  Gal- 
.  ^ston  Entrance  earlier  than  San  Luis  Pass  by  a  time  sufficient  to  allow  that  part  of 

^.^ntering  the  Galveston  Channel  to  travel  to  the  railroad  draw-bridge,  a  distance 
y  13  miles.  I  have  been  tyiable  to  determine  this  time,  as  there  is  no  gauge  on  the 
.^'"at  Galveston.  I  have  been  told  by  seamen  well  acquainted  with  this  coast  that 
^ere  is  almost  always  a  current  flowing  to  the  southwest  along  the  Gulf  shore  of  Gal- 
,  ^stou  Island  during  flood-tide.     During  a  calm  it  has  been  estimated  at  3  miles  per 

GENERAL  DESCRIPTION  OF  THE   ROUTE. 

p  pie  canal  will  run  for  22  miles  through  West  Bay,  thence  through  Mud  Island  Pass, 
j^pilett's  Pass,  Christmas  Bay,  and  the  old  Galveston  and  Brazos  Canal,  to  the  Brazos 
j^.'^'er.  West  Bay  is  from  2|  to  3  miles  wide  and  3  to  7  feet  deep,  with  occasional 
t>  ^^1  reefs,  and  nearer  the  southwest  end  deeper  channels  making  up  from  San  Luis 

J^j  .^*©  bottom  is  principally  mud  and  shells  mixed,  quicksand  being  found  near  San 
'•'*  Pass.     Mud  Island  Pass  is  a  nan-ow  channel  between  Mud  Island  and  San  Luis 
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Island,  5,000  feet  loDg,  250  to  300  feet  wide,  and  3^  to  7  feet  deep.  The  bottom  is  Tery 
8ofb  mud.  Follett^s  Pass,  connecting  Christmas  Bay  with  the  Gulf  of  Mexico,  is  froi 
700  to  1,000  feet  wide  and  8  to  18  feet  deep;  9,000  feet  of  it  will  be  traveled  by  boau 
using  the  canal.  Through  Christmas  Bay  to  the  northeast  end  of  the  old  canal  tbe 
ooun»e  will  be  partly  through  a  cut  made  in  1851,  and  for  14,700  feet  through  water  ij 
to  3|  feet  deep.  The  bottom  is  soft,  with  a  few  shells  at  places.  The  old  canal  is 
nearly  8  miles  lopg.  It  was  first  dug  in  1850-'51,  and  was  again  cleared  out  in  1866-^. 
Its  dimensions  wei*e  100  feet  wide  by  6  feet  deep.  Now  it  averages  about  80  feet  wide 
and  from  2^  to  9  feet  deep,  the  usual  depth  being  about  ^H  f^^t. 

The  bottom  feels  soft,  a  pole  being  easily  pushed  down  several  feet ;  bat  the  binks 
already  thrown  up  show  more  or  less  shells.  The  material  excavatcMi  was  thrown  op 
on  each  side,  and  when  its  course  lay  overland  consisted  principally  of  blue  dar, 
which  stands  in  the  banks  at  a  slope  of  1  to  1.  It  runs  for  4  miles  through  ShAUeV 
Bay  and  bayous,  the  balance  of  the  distance  being  overland  from  2  to  5  feet  aboT« 
mean  low-tide.  In  the  bays  great  difficulty  was  experienced  in  getting  the  materiil 
to  lie  in  bank,  as  the  soft  mud,  through  containing  more  or  less  shells,  was  semi-fluid 
when  disturbed  by  the  dredge.  Finany  a  revetment  of  post-s  and  planking  was  made 
on  each  side  the  canal,  behind  which  the  material  excavated  was  thrown. 

The  canal  was  dug  and  is  still  owned  by  a  private  company,  and  toll  is  paid  bj 
vessels  using  it ;  but  I  am  assured  by  a  number  of  stockholder  that  if  a  channel  6 
feet  deep  by  80  feet  wide  is  made  from  Galveston  to  the  Brazos  River  they  will  relifi- 
quish  their  right  to  the  canal. 

At  the  time  the  canal  was  made  funds  appropriated  by  the  State  of  Texas  were  ei- 
pended  in  dredging  a  channel  in  Christmas  Bay,  near  the  entrance  to  FoUett's  Pas, 
through  Mud  Island  Pass,  and  in  West  Bay  at  the  Caronkaway  Reef,  and  betwea 
the  Little  and  South  Deer  Islands.  The  cut  in  Christmas  Bay  has  been  dredged  eeveni 
times  since  and  is  still  open.  Mud  Islaud  Pass  has  shoaled  considerably  near  tbe 
southern  end.  Only  a  slight  trace  of  the  cut  is  found  at  Caronkaway  Reef,  while  « 
the  Deer  Islands  there  has  been  less  shoaling,  the  material  of  the  bottom  there  eomist- 
ing  largely  of  shells. 

THE  COUNTRY  TO  BE  BENEFITED  BY  THE  CANAL. 

The  country  on  each  side  the  canal  and  for  some  distance  north  is  generally  low  anl 
swampy  and  only  occasional  tracts  are  cultivated,  they  lying  on  the  Gulf  ^ore.  Tte 
canal  runs  through  Galveston  and  Brazoria  counties. 

The  country  to  be  benefited  by  the  canal  lies  on  each  side  the  Brazos  River,  in  the 
counties  of  Brazoria,  Fort  Bend,  Wharton,  and  Matagorda.  These  four  counties,  from 
their  exceeding  fertility,  are  called  the  "Four  Counties  "or  the  "  Sugar  Bowl"  ofTeii*. 
The  chief  productions  of  the  country  are  sugar  and  cotton,  though  com,  wheat,  rrf, 
barley,  oats,  millet,  tobacco,  Irish  and  sweet  potatoes,  and  vegetables  of  all  kinds  are 
successfully  raised.  Attention  is  chiefly  paid  to  the  cultivation  of  cotton  and  sogar. 
and  extensive  improvements  have  been  made  on  the  plantations  to  that  end.  Tk 
land  is  owned  in  large  tracts,  is  well  drained,  and  large  sugar-houses  and  cotton-gio^ 
have  been  erected.  I  have  been  unable  to  get  statistics  of  the  exports  as  they  aw 
taken  off  by  three  railroads,  and  in  steamers  and  schooners. 

They  go  principally  to  Galveston,  Houston,  and  Indianola.  The  Brazos  River  ii 
navigable  at  all  seasons  of  the  year,  for  vessels  drawing  6  feet,  from  its  mouth  to  l*' 
miles  above  Columbia,  a  distance  of  102  miles.  The  San  Bernard  River,  a  few  mi\ti 
west  of  the  Hrazos,  is  navigable  for  about  the  same  distance. 

The  country  west  of  the  Brazos  is  low  and  marshy,  traversed  by  numerous  bayow 
which,  with  comparatively  slight  dredging,  would  afford  inland  navigation  from  Gai- 
veston  into  Matagorda  Bay,  and  would  give  transportation  facilities  to  the  most  pro- 
ductive part  of  the  State  of  Texas.  An  estimate  of  cost  has  been  made  forenchi 
canal  (see  Report  of  Chief  of  Engineers  for  1875,  part  I,  page  901.) 

ESTIMATES. 

The  estimate  of  cost  of  the  canal  includes  dredging,  the  marking  of  the  dred^ 
channel  by  range  pile^.  and  where  the  bottom  is  very  soft,  as  in  Mud  Island  PassafMi 
Christmas  Bay,  a  wooden  revetment  will  be  needed  on  each  side  to  prevent  the  drt><I.!rf^ 
matei  ial  from  ret  wniiug  into  the  channel.  For  a  greater  part  of  the  distance  thematenW 
can  be  run  off  to  each  side  through  shoots  to  prevent  its  returning  into  the  channei- 

The  piles  should  be  covered  with  zinc  from  the  bottom  to  above  high-tide. 

They  will  be  placed  at  intervals  of  2,000  feet  on  straight  portions  of  the  canal,  i^ 
400  feet  apart  on  curves.  The  revetment  should  be  3  feet  high,  made  of  2-inch  plank 
laid  on  edge,  supported  at  intervals  of  10  feet  by  6  by  4  inch  posts;  8  feef.  ^*^ 
measure,  per  runniui;  foot,  is  estimated  for  it.  The  following  is  the  estimate  for* 
channel  H  feet  deep  by  100  feet  wide: 
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DREDGING. 

"VTest  Bay : 

Cn.  yds.  Cu.  yds. 

San«l 5,300 

Shells 18,285 

Mud  and  sheila. 390,241 


413, 826 

Vixkd  Island  Pass  (very  soft  mud) 38, 148 

Cbristmas  Bay  (very  soft  mud) 148,368 

The  old  canal  (very  soft  mud) 436,556 


Total,  1,036,898  cubic  yards,  at  30  cents $311,069  40 

150 range  piles,  at  $5 750  00 

Wooden  revetment,  325  M  feet,  B.  M.,  lumber,  at  |20  per  M 6, 500  00 

1,700  pounds  nails,  at  5  cents 85  00 

Total 318,404  40 

Add  20  per  cent,  for  contingencies 63,680  88 

Grand  total 382,084  28 

As  the  old  canal  is  now  only  80  feet  wide,  it  is  not  deemed  advisable  to  increase  its 
width. 

The  estimate  for  dredging  has  been  made  for  a  channel  100  feet  wide  from  the  rail- 
road draw-bridge  to  the  canal,  and  80  feet  wide  through  the  canal. 

Although  it  18  very  desirable  to  have  a  channel  6  feet  deep  by  100  feet  wide,  one  4 
f€et  by  ^  feet  will  be  sufficient  for  boats  now  using  this  route.  The  following  esti- 
nwte  is  made  for  such  a  channel : 

THROUGH  THE  BAYS  FROM  THE  DRAW-BRIDGE  TO  THE  MOUTH  OF  THE  CANAL. 

TV    .  Cubic  vards. 

Edging: 

West  Bay  : 

Mud' and  shells 32,651 

Shells 16,696 

Hud  Island  Pass— soft  mud 2,963 

Christmas  Bay— soft  mud 34,918 

Total 87.228 

At  30  cents  per  cubic  yard ^i6, 168  40 

27  range  piles,  at  $5 135  00 

Wooden  revetment— 138  M  feet,  B.  M.,  lumber,  at  $20  per  M 2, 760  00 

1,200  ponnds  nails,  at  5  cents *. 60  00 

Total , 29,123  40 

Add  20  per  cent,  for  contingencies 5, 824  68 

Total 34,948  08 

^^^  FOR  THE  CANAL. 

^**'^dging: 

Soft  mud— 95,496  cubic  yards,  at  30  cents $28,648  80 

Wood  revetment — 42  M  feet,  B.  M.,  lumber,  at  $20  per  M 840  00 

300  pounds  of  nails,  at  5  cents 15  00 

Total 29,503  80 

Add  20  per  cent,  for  contingencies 5,900  76 

35, 404  56 
Estimate,  from  draw-bi^dge  to  mouth  of  canal 34, 948  08 

Grand  total i 70,352  64 

"^e  estimates  for  the  cuts  through  the  bays  and  through  the  canal  are  given  sepa- 
?t*ly»  as  I  do  not  know  if  the  owners  of  the  canal  will  relinquish  their  right  to  it  if 
»^  w  only  deepened  to  4  feet. 
Hespectfully, 

W.  L.  Webb, 
Absuiant  Engineer. 
^^'  8.  M.  Mansfield, 

Major  Corps  of  Engineers, 


« 
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PRESEEVATION  OF  THE  PORTS  OF  MEMPHIS,  VICKSBURG,  AND  NAT- 
CHEZ; EVIPROVEMENT  OF  THE  MOUTH  OF  RED  RIVER;  OF  THE  RAFT 
IN  UPPER  RED  RIVER,  LOUISIANA  AND  ARKANSAS;  OF  CERTAIN 
RIVERS  IN  MISSISSIPPI  AND  TENNESSEE;  WATER-GAUGES  ON  THE 
MISSISSIPPI  AND  ITS  PRINCIPAL   TRIBUTARIES. 


sepobt  of  major  w,  h.  h.  benya  urd,  corps  of  engineers,  offi- 
cer ix  charge,  for  the  fiscal  year  ending  june  30,  1881,  with 
otffer  documents  relating  to  the  works, 

United  States  Engineer  Office, 

MemphiSj  Tenn,j  July  27, 1881. 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the  fis- 
^J  J-ear  ending  June  30, 1881. 

Very  respectfully,  your  obedient  servant, 

W^  H.  H.  Benyaurd, 

Major  of  Engineers. 
^ri&-  Gen.  H.  G.  Wrioht, 

Chief  of  Engineers^  U.  8.  A. 


P  I. 

improvement  of  the  MISSISSIPPI  river  and  harbor  at  MEMPHIS, 

TENNESSEE. 

^^ly  in  August  last,  the  water  having  become  low  enough,  work  was 
^^ttiinenced  upon  the  bank  revetment  and  continued  down  stream  until 
*. junction  was  eftected  with  the  stone  landing  put  in  by  the  city  authori- 
ties. The  total  distance  along  the  stretch  of  the  river  protected  this 
J^on  was  1,150  feet.  An  examination  recently  made  shows  that  there 
"^  been  no  caving  along  the  front,  and  that  the  work  thus  far  has  done 
^"  that  was  expected  of  it  in  preventing  the  caving  away  of  the  city 
^ront.  So  much  confidence  has  been  placed  in  the  work,  that  parties 
^h?  ^'"P^rations  have,  and  are  making  arrangements  now,  for  the  con- 
^^ction  of  buildings  and  elevators  on  the  bank,  that  a  couple  of  years 
^So  looked  as  if  it  was  certain  to  go  into  the  river.  The  cost  of  con- 
'^^ction  of  these  improvements  amounts  to  upwards  of  $500,000. 
..  ^or  the  protection  of  the  bank  above  the  mouth  of  the  Wolf  River,  two 

»ie8  of  screens  of  different  designs  were  put  in,  the  bank  iiaving  first 
"^^tt  protected  to  prevent  the  river  washin  g  around  that  end ;  four  of  these 
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An  examination  also  will  be  made  of  the  river  above,  to 
changes  are  in  progress  that  will  be  likely  to  affect  the  harbo 
phis.  The  appropriation  asked  for  for  the  fiscal  year  endioj 
1883,  will  be  expended  as  heretofore. 

For  the  details  of  the  operations  I  beg  leave  to  refer  to  th< 
of  Mr.  Joseph  Burney,  assistant  engineer,  herewith. 

The  total  estimated  cost  of  this  improyement  was  (170,000. 

The  former  appropriations  are  aa  follows: 

By  act  approved  June  18, 1878 

By  act  approved  March  3, 1879 

By  act  approved  June  14^  1880 

By  act  approved  March  3, 1881 

Money  statement. 

July  1,  1880,  amount  available $31,  SOI  8- 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  0( 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstandinj 
liabilities  July  1,  1880 

July  1,  1881,  amount  available 


« 


Amount  (estimated)  required  for  completion  of  existing  project . . : 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 


REPORT  OF  MR.   JOSEPH  BURNEY,    ASSISTANT  ENGINEER. 

Memphis,  Tenn.,  tTm 

Major:  I  have  the  honor  to  submit  my  annual  report  of  operations  of  w 
the  Memphis  River  front  for  the  year  ending  June  30, 1881. 

Daring  the  low-water  of  1880  a  careful  examination  of  the  bank  pr< 
made,  and  it  was  found  to  be  all  in  good  condition;  no  caving  had  taken 
fore  being  protected,  the  bank  caved  back  at  the  rat«  of  100  feet  per  year. 

Active  operations  were  again  commenced  August  2, 1880;  the  work  cons 
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"W^e  constructed  a  wood  portable  tramway  3,000  feet  long,  and  built  4  cars  for  ob- 
isbiniug  willow  brush,  and  we  made  a  considerable  saving  in  the  cost  of  mattresses  by 
building  our  mattress- ways  near  the  tramway,  thus  saving  the  loading  the  willows 
iai:>o  boats  and  out  of  them  again  and  then  towing  the  empty  barges  back  to  the  wil- 
lo^wr  camp. 

Ft.  of  bank. 

lo   lH78-*9  we  protected 675 

1879-'80we  protected ....; 1,300 

188a-'81we  protected 1,150 


Total  bank  protected 3,125 

l>ecember  2,  1880,  we  had  the  lowest  water  of  the  season,  the  reading  on  the  gauge 

\)eiiig  2.7  feet.    A  careful  examination  of  the  bank  protected  was  made  and  was  found 

to  be  in  good  order.    No  caving  had  taken  place,  except  in  front  of  Messrs.  Brown  &. 

Jones's  coal -yard,  where  the  upper  bank  had  caved  for  150  feet  long  and  20  feet  back, 

and  bad  pushed  the  mattress  in  front  into  the  river.    At  the  time  this  portion  of  the 

front  was  prot<5cted  it  was  a  very  busy  season  with  the  coal  merchants,  who  had 

their  coal  fleet  secured  in  front  of  the  bank,  so  that  we  could  only  get  access  to  it  for 

&  few  hours  to  sink  our  mattresses,  and  were  not  allowed  sufficient  time  to  secure  them 

witb  piles  as  we  had  the  others,  nor  were  we  able  to  grade  back  the  upper  bank,  for 

carts  were  constantly  passing  over  it,  delivering  coal  from  the  coal-flats. 

In  my  last  year's  report  I  drew  attention  to  the  bank  a  short  distance  below  the  bank 
protected,  on  which  was  located  the  Memphis  and  Paducah  freight  depot.  The  rail- 
road company  expended  over  f7,000  in  driving  piles  for  its  protection,  but  failed  to 
keep  the  bank  from  caving,  and  the  depot  buildings  had  to  be  removed  to  another 
location.  On  arriving  at  this 'portion  of  the  bank  we  removed  28  piles  which  were  in 
the  way  of  the  mattresses,  and  since  they  have  been  sunk  the  bank  has  not  caved  a 
single  foot. 

With  the  exception  of  the  cave  in  front  of  Brown  &  Jones's  coal-yard,  and  a  slieht 
caveat  the  mouth  of  Wolf  River  reported  in  my  last  annual  report  the  work  has 
proved  very  successful.  Had  it  not  been  for  the  protection  afforded  by  the  mattresses 
over  300  feet  of  bank  containing  many  valuable  buildings  would  have  been  lost,  and 
no  improvements  would  have  been  made,  while  now  so  much  confidence  has  been 
g»ined  that  over  ^00,000  of  improvements  have  been  made  and  are  now  in  course  of 
construction. 

Tile  work  from  the  mouth  of  Wolf  River  to  the  foot  of  Jefferson  street  was  suspended 
October  28,  1880,  and  no  work  has  been  done  on  that  part  of  the  front  since  that  date. 
In  November  you  made  an  examination  of  the  work,  and  gave  Instructions  to  com- 
mence work  on  the  bank  above  Wolf  River.     This  bank  had  been  caving  fast ;  in  three 
jwrs  it  had  caved  back  300  feet,  and  was  endangering  our  work  below. 

Instead  of  pixjtecting  the  bank  by  mattresses,  your  instructions  were  to  protect  it 
^y  floating  screens,  to  be  made  of  various  designs  and  material,  so  as  to  find  out  the 
TV.  '^^?^  adapted  for  the  purpose. 

The  site  selected  by  you  was  on  a  sand-bar  immediately  above  the  caving  bank,  and 
j^*ted  below  Tennessee  chute  and  above  Frame*s  Chute.  Accordingly  the  quarter- 
boat  and  outfit  were  moved  up  to  this  point,  and  work  commenced  November  2,  1880. 
Ab  the  work  was  of  an  experimental  nature,  and  in  accordance  with  your  instruc- 
tions, the  working  force  was  greatly  reduced,  and  the  tug-boat  Clarence,  which  waa 
<!nart<»re(i  for  the  work,  was  discharged. 

The  first  part  of  the  vtork  was  to  secure  the  sand-bar  from  scouring;  this  was  done 
•*}' constructing  on  the  bar  a  mattress  250  by  GO  by  2.0  feet ;  this  was  ballasted  with 
^*k  and  covered  over  with  sand,  and  extended  from  the  top  of  the  bank  to  the  water's 
^g6.  )Ve  then  constructed  two  mattresses  on  the  ways,  each  100  by  GO  by  2.5  feet, 
^•jred  them  together  and  floated  them  down  iu  front  of  the  shore  protection,  and 
•'^nkthem  lengthways  across  the  river.  A  third  mattress  was  constructed  on  the 
'f^ys  100  by  60  by  2.6  feet,  and  sunk  one-half  on  the  shore  protection,  the  water  having 
"Sen  sufficiently  for  this  being  done,  and  the  other  half  on  the  200  feet  of  mattress 
^'^nk  in  the  river;  the  whole  of  the  mattress  work  was  then  secured  together,  thus 
J^'^ing  oue  continuous  mattress  450  by  60  by  2.5  feet,  and  making  a  good  protection 
°j  the  sand-bar,  upon  which  the  river  was  rapidly  encroaching. 

rp^ypou  this  mattress  foundation  ten  screens  of  various  designs  and  sizes  were  secured. 

t^^  method  of  securing  those  on  the  bank  was  as  follows  :  We  sunk  into  the  bank  a 

>  ^  4  feet  deep,  on  which  was  bolted  an  upright  post  12  inches  in  diameter,  and  pro- 

if  ^*ug  above  the  bar  4  feet.    Each  screen  had  two  posts,  to  which  they  were  secured  by 

^-*'ioh  chain.     For  securing  the  screens  in  the  water  we  constructed  crib-work  made 

^  -  ^ottonwood  poles.     The  size  of  crib  was  16  by  4  by  4  feet.     We  loaded  the  crib 

^ii  1    ^^^^^f  ^^^  after  securing  the  screens  to  them  with  2f-inch  chains,  let  the  crib 

"^  screen  into  position  with  our  steam  pile-driver. 

"^  second  line  of  screens  was  commenced  about  600  feet  below  the  first,  and  imme- 
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diately  below  Frame's  Chute ;  four  screens  were  sunk,  when  the  river  commenced  rUing, 
and  work  was  suspended  on  account  of  high  water. 

Under  your  direction  a  careful  survey  was  made  above  and  below  the  line  of  screens 
before  the  work  was  commenced,  and  as  soon  as  the  water  falls  sufficiently  aoother 
survey  will  be  made,  so  as  to  find  the  result  caused  by  the  screens.  At  this  date  the 
water  is  too  high  to  report  results. 

In  February,  1881,  work  was  entirely  suspended,  the  outfit,  tools,  dtc.  stored  away, 
and  the  boats,  pile-oriver,  &c.,  placed  in  Wolf  River  and  left  in  charge  of  two  watcb- 
men. 

I  have  the  honor  to  remain,  very  respectfully, 

Joseph  Burxet. 

Maj.  W.  H.  H.  Bexyaurd, 

Corps  of  Engineers,  U,  S,  A. 


COMMERCIAL  STATISTICS. 

Merchandise  and  produce  sold  for  twelve  months  ending  June  30,  1881,  $73,200,000. 
Of  this  amount  $23,750,000  was  cotton;  home  produce,  and  home  manufacture, 
$3,400,000. 

Amount  of  cotton  received  from  September  1,  1880,  to  June  30,  1881,  460,771  bales. 

Wharfage  tax  to  steamboats,  charged  by  the  city  for  the  year  ending  June  30, 1881 
122,877. 

The  collections  at  custom-house  in  Memphis,  Tenn.,  during  the  year  ending  JunedO, 
1881,  are  as  follows: 

Duties  on  imports v |15,232  77 

Hospital  dues  (marine) 1,522  29 

Steamboat  inspection 2,297  85 

Licenses  to  engineers,  pilots,  d:c 3,725  00 

Fines,  penalties,  d&c 100,00 

Total ' 22,877  91 


P   2. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AND  HARBOR  AT  VICKSBUBG, 

MISSISSIPPI. 

With  the  comparatively  small  appropriation,  work  was  continued  at 
the  Delta  Point  for  the  purpose  of  holding  this  important  bank,  and 
in  protecting  the  work  hitherto  accomplished. 

An  examination,' lately  made,  of  the  locality  shows  tbat  the  work  is 
holding  well  notwithstanding  the  continued  action  of  high-water  during 
the  very  long  season.  The  lower  end  not  being  fully  protected  was  of 
course  subjected  to  the  action  of  the  river,  and  a  portion  caved  away, 
but  this  will  be  remedied  in  the  course  of  the  present  season's  work. 

Had  the  appropriation  asked  for  last  year  been  made  it  was  intended 
to  apply  a  portion  to  the  work  at  Delta  Point  and  the  remainder  to 
dredging  out  the  inner  harbor,  but  the  amount  given  being  insufficient 
to  accomplish  any  great  results  on  this  latter  work  it  is  intended  to 
apply  the  whole  amount  to  the  Delta  Point  work.  This  being  held, 
there  is  no  doubt  we  can  make  a  steamboat  channel  to  the  elevator 
landing  at  Vicksburg  by  dredging.  This  is  in  accordance  with  the 
recommendation  of  the  Board  of  Engineers.  I  do  not  look  to  any  means 
to  throw  the  channel  of  the  Mississippi  Kiver  around  and  ba<3k  again 
in  its  former  channel  within  ordinary  limits  of  expense. 

A  survey  recently  made  by  Mr.  T.  G.  Dabney,  assistant  engineer, 
shows  that  there  has  been  no  perceptible  filling  up  of  the  inner  harbor 
for  the  past  two  seasons.    A  channel  can  therefore  be  dredged  from  the 
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lower  limits  of  the  fill  to  the  elevator.  Estimates  for  this  work  were 
presented  in  the  annual  report  for  last  year,  and  the  sum  of  $150,000 
asked  for  to  1  e  applied  to  this  object. 

If  this  be  accomplished,  the  authorities  of  Vicksburg  state  that  they 
will  maintain  the  channel  open  with  their  own  means. 

The  former  appropriations  are  as  follows : 

Bv  act  approval  June  18,  1878 ^,000 

Bv  act  approved  March  3,  1879 50,000 

By  act  approved  June  14,  1880 20,000 

By  act  approved  March  3,  1881 75,000 

For  the  details  of  the  operations  I  beg  leave  to  refer  to  the  repoi  t  of 
Mr.  T.  G.  Dabney,  assistant  engineer,  herewith. 

Money  statement 

Joly  1,  1880,  amount  available $20,787  18 

Amount  appropriated  by  act  approved  March  3,  1881 75, 000  00 

195,787  18 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 21,140  23 

July  1,  1881,  amount  available 74,646  95 

Ajnount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    200, 000  OO 


REPORT  OF  MR.   T.   O.    DABXEY,   ASSISTANT  ENGINEER. 

Vicksburg,  Miss.,  June  30, 1881. 

Major  :  I  have  the  honor  to  submit  the  foUowinff  report  of  the  work  in  my  charge 
for  improving  the  harbor  and  Mississippi  River,  at  Vicksburg,  Miss. 

The  appropriation  for  this  work  for  last  season  was  comparatively  very  small,  and 
was  consumed  in  repairing  the  damage  sustained  by  the  work  previously  accomplished, 
from  the  high-water  of  last  year,  and  in  carrying  the  revetment  on  the  most  exposed 
portion  of  the  work  to  the  top  of  the  bank.  The  judicious  application  of  this  fund 
($20,000)  is  evidenced  by  the  present  excellent  condition  of  tne  portion  of  the  bank 
upon  which  it  was  expended,  which  remains  intact,  notwithstanding  the  violent  action 
of  the  current  upon  it  during  the  high- water  of  this  spring. 

The  only  portion  which  has  suffered  damage  is  the  lower  extremity,  which,  beings 
entirely  unprotected  from  below,  was  attacked  by  the  formation  of  an  eddy,  which, 
working  out  a  deep  pocket  jGst  below  the  revetment,  carried  away  about  200  feet  from 
the  lower  end. 

It  is  urgently  necessary  that  some  work  be  done  this  season  to  secure  the  lower  end. 
of  this  revetment,  even  if  it  should  be  determined  not  to  carry  it  on  to  completion 
daring  this  year.  The  upper  extremity  of  this  part  of  the  work  is  also  threatened  for 
want  of  tiank  protection,  which  ought  not  to  be  neglected  this  season.  I  may  here, 
be  permitted  to  obser\'e  that  an  error  was  committed  in  the  prosecution  of  this  work 
previous  to  last  season,  which  I  believe  was  generally  the  case  in  similar  works  else- 
where, that  is,  in  ignoring  the  upper  bank  protection,  as  it  was  deemed  only  necessary 
to  cover  the  slope  from  low-water  line  to  the  bottom.  Experience  here,  as  elsewhere, 
has  shown  that  it  is  highly  important  to  protect  well  the  bank,  even  to  the  top,  and 
to  this  end  it  is  desirable  that  some  expeditious  and  effective  method  should  be  devised 
for  grading  the  upper  bank  to  a  proper  slope  to  receive  the  revetment.  This  has  been 
succesBfolly  accomplished  on  the  Missouri  Kiver  by  the  use  of  a  powerful  steam-pump,, 
which,  throwing  a  jet  of  water  against  the  face  of  the  bank,  rapidly  cuts  it  away  to 
any  desired  slope.  1  am  also  strongly  impressed  with  the  advantage  of  making  the 
protection  on  the  lower  slope  a  continuous  and  homogeneous  revetment,  instead  of 
sinking  detached  mattresses.  It  is  a  matter  of  some  doubt  as  to  whether  such  appli- 
cation is  practicable  under  the  conditions  which  obtain  in  the  vicinity  of  Vicksburg- 
and  Natchez.  I  would  recommend,  however,  that  the  experiment  be  made,  though 
some  special  plant  will  be  necessary. 

The  record  of  work  done  in  the  improvement  of  the  Vicksburg  Harbor  during  the 
low-water  season  of  1880-'81  is  as  follows: 

There  were  constructed  and  properly  sunk  8  willow  mattresses,  each  125  by  50  feet ; 
1  100  by  50  feet;  2  35  by  50  feet j  and  i  63  by  40  feet. 
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The  upper  bank  protection  consisted  in  grading  and  revetting  the  bank  for  a  linear 
extent  of  about  1,000  feet,  the  surface  thus  treated  aggregating  52,590  superficial  feet. 
This  revetment  was  composed  of  willow  faeines,  laid  on  to  a  thickness  of  about  6 
inches,  secured  by  transverse  poles,  which  were  fastened  bj^  wire  attached  to  *'dead- 
men"  underlieath.  This  application  has  proved  quite  effective,  and  it  is  gratifying 
to  notice  that  the  willows  are  generally  growing. 

In  addition  to  the  above  work,  there  was  constructed  a  short  spur  dike,  on  a  nearly 
horizontal  "shelf,"  created  by  the  erosive  action  of  the  current  above  and  behind  th* 
lower  revetment.  This  dike  extends  from  near  the  top  of  the  bank  to  the  upper  edge 
of  the  lower  revetment,  having  a  length  of  85  fe«t,  width  32  feet,  and  height  of  1.3^ 
feet  at  the  out«r  end.  It  consists  of  willows  laid  down  and  secured  by  rock  ballast 
and  transverse  poles  wired  to  ^* dead-men"  uudemeath. 

The  dike  has  behaved  very  well  during  the  high- water  period,  having  caused  a 
deposit  immediately  below  it  up  to  the  top  of  the  dSce  itself.  The  willows  composing 
it  are  also  growing. 

The  river  has  not  yet  reached  a  suitable  stage  for  making  general  examinations  to 
determine  what  changes  have  occurred  since  last  year.  A  partial  examination  dis* 
closes  the  fact  that  tlie  conditions  are  verj'  favorable  for  the  execution  of  the  plan 
already  recommended  for  excavating  a  basin  and  canal  in  front  of  the  town,  as  no  ap- 
preciable addition  to  the  former  deposit  has  been  detected  in  the  harbor.  The  more 
active  influences  are  now  operating  outside  of  the  harbor,  and  the  extensive  deposition 
of  matter  will  be  in  localities  not  involved  in  the  work  contemplated. 

It  is  to  be  regretted  that  the  appropriation  for  this  season  is  insufficient  to  advance 
ihe  dredge  work  very  far  towaros  completion,  and  that  it  was  not  made  available 
«arly  enough  to  have  everything  in  readiness  for  active  operations  as  soon  as  the  stage 
^f  water  would  admit. 

Very  respectfully,  your  obedient  servant, 

T.  G.  Dabney, 
Assistant  Engineer, 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers^  U,  S,  A, 


COMMERCIAL  STATISTIQS. 

The  total  amount  of  cotton  shipped  fiom  the  port  of  Yicksburg  during  the  year 
ending  September  1 ,  1860,  was  141,561  bales.  Of  this  amount  47, 187  bales  were  handled 
by  the  Compress  alone. 

In  addition  to  this  there  was  shipped  from  Delt>a  in  the  same  period  49,594  bales, 
which  were  brought  in  by  rail,  besides  some  local  shipments. 

All  the  steamboats  passing  too  and  from  New  Orleans  to  points  further  north  land 
at  this  place,  and  are  more  or  less  affected  by  the  improvement  of  t^>e  harbor. 

The  estimated  value  of  the  commerce  of  Yicksburg  outside  of  the  cotton  receipts  is 
between  |7,000,000  and  $3,000,000. 


P3- 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  NATCHEZ  AND  VIDALUL 

This  work  was  commenced  last  season  with  an  appropriation  of  $40,000, 
made  by  act  of  June  14,  1880.  The  total  estimated  cost  of  the  work 
was  $939,000. 

With  this  comparatively  small  amount  it  was  difficult  to  determine 
where,  in  the  long  stretch  of  river  that  demanded  attention,  it  would  be 
best  to  expend  the  money  with  the  view  of  securing  the  best  results. 
As  the  river  threatened  to  break  into  Lake  Concordia  at  two  iK)ints,  and 
as  the  hard  clay  point  at  Good  Hope  Landing  near  the  upper  end  of  the 
lake  afforded  the  best  protection  for  the  head  of  the  proposed  work, 
operations  were  started  at  that  point  and  continued  down  stream. 

Twenty -three  mattresses  and  three  screens  were  sunk,  and  at  last 
accounts  were  holding  well. 

The  river  broke  into  the  lake  at  the  lower  end  in  the  course  of  the 
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seasoD,  and  as  had  been  anticipated  no  great  disturbance  in  the  con- 
dition took  place.  The  State  Board  of  Eugineers,  late  in  the  season, 
Tjujlt  a  levee  extending  entirely  around  the  lake  and  joining  the  levee 
on  the  Mississippi  Eiver  at  Eifle  Point. 

An  examination  made  this  month,  of  the  river  from  Eifle  Point  to 

Vidalia  shows  that  the  caving  still  continues  with  great  rapidity  in 

Giles's  Bend,  Marengo  Bend,  and  Cowper  Bend,  as  hitherto  reported,  and 

which  ultimately  must  have  its  effects  upon  the  harbors  of  Natchez  and 

Tidalia.    It  is  probable  that  since  the  close  of  the  last  season's  work 

the  bank  on  the  upper  end  of  the  neck  has  caved  away  some  400  feet, 

while  the  caving  in  Marengo  Bend  has  averaged  from  600  to  800  feet. 

Tiewing  the  situation  as  it  is,  and  desiring  to  obtain  the  greatest  amount 

of  good  with  the  means  at  haiid,  I  think  it  desirable  to  proceed  with  the 

work  of  protecting  Giles's  Bend  as  indicjited  in  the  original  report.    At 

the  rate  the  caving  is  proceeding  with  at  present,  I  think  better  results 

<an  be  obtained,  looking  to  the  protection  of  the  harbors  of  Natchez 

^nd  Vidalia,  by  this  work  than  at  operating  in  Marengo  Bend.    Were 

the  appropriations  sufficient  to  operate  in  both  bends,  work  could  be 

carried  on  to  that  intent,  but  the  present  appropriation  will  not  admit 

of  extensive  operations. 

Sufficient  funds  should  be  appropriated  to  effect  the  objects  in  view  at 
th&  earliest  possible  moment,  otherwise  greater  expense  is  entailed  each 
.vejar,  and  work  completed  one  year  is  likely  to  be  destroyed  before  oper- 
ations can  be  commenced  again  the  following  year  under  the  new  appro- 
P«^^tion. 

Jin  work  such  as  is  intended  at  various  points  on  the  lower  river,  a 

P^  ^^nt  is  required  which  cannot  help  but  be  expensive,  owing  to  the  diffi- 

^^Xt  nature  of  the  work  and  the  various  elements  we  have  to  contend 

''^^^h.    Such  a  plant  as  would  be  required  at  Vicksburg  or  Natchez  for 

"^Oxk  must,  therefore,  necessarily  absorb  a  considerable  i>ortion  of  the 

^^^>^ cunts  appropriated,  and  as  in  the  case  of  Natchez,  the  plant,  such 

^^^  had  to  be  obtained  from  the  first  appropriation,  would  have  sufficed 

'Probably  for  a  sum  four  times  as  great,  but  this  does  not  seem  to  be 

^^\en  into  consideration  when  the  appropriations  are  made.    To  obtain 

^^y  definite  and  decisive  results,  the  appropriations  should  be  made 

^mnieusurate  with  the  importance  of  the  results  desired  to  be  obtained. 

With  the  appropriation  asked  for  for  the  fiscal  year  ending  June  30, 

1883,  the  revetment  and  protection  of  the  caving  bends  will  be  carried  on. 

For  tlie  details  of  the  operations  I  beg  leave  to  refer  to  the  report  of 

Mr.  T.  G.  Dabney,  assistant  engineer,  herewith. 

The  former  appropriations  are  as  follows : 

Bv  act  approved  June  14,  1880 $40,000  00 

By  act  approved  March  3,  1881 50,000  00 

Money  statement 

July  1,  laSO,  amount  available $40,000  00 

Amount  appropriated  by  act  ajiproved  Marcli  3,  1881 50, 000  00 

§90, 000  00 

July  1,  1881,  amount  exi)ended  during  fiscal  vcar,  exclusive  of  outstanding 

liabilities  July  1,  1880 40,147  22 

July  1,  1881,  amount  available' 49,852  78 

Amount  (estimated)  required  for  completion  of  existing  project 849,600  00 

AmouTit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150, 000  00 
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REPORT  OF  MR.   T.    G.    DABNEY,   ASSISTANT  EXGIXEER. 

ViCKSBURG,  Miss.,  June  30,  1881. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  work  in  my  charge 
for  improving  the  Mississippi  River  at  Natchez  and  Vidalia. 

I  was  placed  by  you  in  charge  of  this  work  about  the  beginning  of  the  working 
season  last  year,  with  instructions  to  commence  at  the  month  of  BulIitt^s  Bayon,  at 
the  head  of  Marengo  Bend,  on  the  Louisiana  shore,  and  proceed  down  the  stream  with 
the  work  of  revetting  the  bank  with  willow  mattresses. 

The  whole  work  contemplated  in  this  locality  was  the  protection  by  revetment  of 
about  8f  miles  of  badly  caving  bank,  a  little  more  than  6  miles  being  on  the  Louisi- 
ana side,  and  a  little  less  than  ii\  miles  on  the  Mississippi  side,  the  estimated  cost 
being  nearly  $900,000. 

The  appropriation  for  last  season^s  operations  amounted  to  ^0,000.  Even  with  the 
most  rigid  economy  it  was  necessary  to  expend  a  large  x»art  of  the  appropriation  in 
preparations  for  the  work,  and  comparatively  little  was  available  for  making  actail 
progress. 

The  record  of  actual  work  done  in  this  locality  is  as  follows: 

There  were  construct  e<l  and  sunk  twenty -three  willow  mattresses,  each  being  140 
by  50  feet  and  20  inches  thick,  composed  of  willows  between  frames  of  poles,  well  wired 
together.  Five  of  these  were  sunk  above  the  month  of  Bullitt's  Bayoa,  and  eighteen 
below. 

In  addition  to  the  mattresses  there  were  made  and  sunk  three  '^screens"  or  '^car- 
tains,''  composed  of  willows  and  wire,  each  150  by  35  feet.  They  were  well  anchored 
on  the  lower  edge,  with  gunny-bags  filled  with  stone  and  gravel,  and  buoyed  on  the 
upper  edge  with  oil  casks.  These  screens  were  applied  as  a  matter  of  experiment, 
being  located  on  the  revetment  and  extending  down  the  slope  below  low*  water  line. 

Thei-e  has  been  no  opportunity  since  to  ascertain  their  effect.  A  large  portion  of  tiie 
bank  in  this  locality  intended  to  be  treated  with  the  revetment  is  heavily  timbered,  and 
the  trees  as  they  caved  in  the  river  were  anchored  down  by  the  masses  of  earth  adher- 
ing to  the  roots,  so  as  to  occupy  the  whole  slope  and  preclude  entirely  the  application 
of  any  sort  of  protection  work.  As  the  only  means  of  combating  this  difficulty,  I 
cleared  the  bank  of  timber  for  nearly  2  miles  in  linear  extent  along  the  Louisiana 
shore  to  a  width  of  400  feet,  in  order  that  as  the  caving  progressed  it  would  leave  a 
clear  slope  to  operate  on.  The  cost  of  clearing  was  $1,770,  or  $20  per  acre,  bnt  most 
of  it  was  the  lightest  character  of  timber  that  prevails  on  this  bank.  That  is  to  say, 
it  was  comparatively  small,  but  exceedingly  thick. 

One  immediate  evil  which  was  threatened  by  the  caving  of  the  bank  in  Marengo  Bend 
was  the  destruction  of  the  front  levee,  an  expensive  embankment,  some  7  or  8  miles  long, 
between  Lake  Concordia  and  the  river.  The  weak  point  was  near  the  lower  extremity 
of  the  bend,  between  5  and  6  miles  from  where  it  was  necessary  to  begin  the  work  of  pro- 
tection. It  is  obvious  that  any  eflfort  to  afford  relief  prompt  enough  to  prevent  thi» 
catastrophe  with  an  appropriation  of  $40,000  would  be  futile.  As  a  matter  of  fact,  tJie 
evil  was  precipitated  before  the  work  could  be  got  fairly  under  way  by  the  river  comini 
through  the  levee  and  into  the  lower  end  of  Lake  Conconlia,  thus  leaving  no  ground 
upon  which  to  erect  another  levee  between  the  lake  and  the  river.  This  trouble  waa 
foreseen,  however,  and  a  remedy  applied  by  the  Louisiana  State  Board  of  Eng  neers, 
who  caused  to  be  built  a  new  levee  outside  of  and  along  the  west  bank  of  the  lake, 
connecting  above  and  below  with  the  river  system  of  levees.  The  mere  fact  of  the 
river  having  caved  into  the  lake  has  no  particular  significance,  as  the  bed  of  the  lake 
at  that  point  is  fully  30  feet  above  low- water  level,  and  the  formation  very  tenacioos, 
so  that  no  acceleration  in  the  rate  of  caving  will -result. 

The  expanse  of  ground  which  still  remains  between  the  river  bank  and  the  rear  lot* 
of  the  town  of  Vidalia,  opposite  Natchez,  is  something  over  10,000  feet.  This  ground 
must  all  be  absorbed  by  the  river  before  any  serious  evil  can  result  to  the  harbor  of 
Natchez  from  this  caving,  so  that  the  danger  from  this  source  is  comparatively  remote, 
as  at  least  twenty  years  must  elapse  before  this  destruction  is  accomplished.  The 
event,  however,  seems  inevitable  in  time,  unless  arrested  by  a  proper  remedy. 

There  is  another  and  more  immediate  danger,  by  which  the  existence  of  the  Natcher 
Harbor  is  imperiled. 

That  is  the  certainty  of  a  cut-off  occurring  across  the  peninsula  above  Natchez  from 
the  rapid  caving  in  of  Cowpen  (or  Giles's)  Bend.  This  catastrophe,  if  not  prevente^l, 
will  be  consummated  in  probably  less  than  half  the  time  that  must  be  consumed  by 
the  influences  that  are  operating  to  the  same  end  on  the  opposite  side  of  the  river. 
This  bank  therefore  calls  for  more  immediate  attention.  Another  consideration  in  this 
connection  is  that  the  amount  of  work  necessary  to  accomplish  the  desired  object  on 
this  side  of  the  river  is  much  less  than  isneceasary  on  the  Louisiana  side,  and  the  small 
inadequate  yearly  appro])riations  can  here  be  applied  with  much  better  comparative 
effect. 

I  cannot  help  here  adverting  to  the  wretched  system  of  economy  pursued  in  the 
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appropriations  luaile  by  Congress  for  specific  works,  in  wliich  the  opinions  and  esti- 
mate's of  engineers  are  entirely  ignored,  the  snnis  appropriated  l>eing  i)nrely  arbitrary, 
and,  from  their  insuthciency  to  accomplish  the  work  in  view,  the  result  is  frecjuentiy 
large  waste  of  money  and  hut  little  good  accomplished. 

I  would  strongly  recommend  that  the  experiment  be  made  of  applying  a  continuous 
revetment,  as  dihtinguished  from  detached  mattresses,  along  the  caving  bank  in  Cow- 
pen  Bend,  and  that  the  bank  be  graded  and  protective  work  applied  up  to  the  top 
surface. 

Very  respectfullv,  your  obedient  servant, 

T.  G.  Dabney, 

AsHstant  Engineer, 
Maj.  W.  II.  H.  Benyaurd, 

Corps  of  Enginctrs,  U.  S.  J. 


COMMERCIAL   STATISTICS  OF  NATCHEZ,    MISSISSIPPI,  FOR  THE   YEAR   ENDING  JUNE  30, 

1881. 

I 

Bales  of  cotton  received  and  shipped  by  steamboat,  29,000.  Sales  of  merchandise, 
&c.,  ^l,7r)0,0(X).     Number  of  landings  made  by  steamboats  at  wharf,  1,040. 

The  city  has  two  new  cotton  mills,  one  of  which  has  a  capital  of  $250,000  and  em- 
ploys 'MO  laborers,  and  the  other  has  a  capital  of  |>1.'0,000  and  employs  100  laborers. 

At  present  the  city  is  entirely  dependent  upon  the  river  for  obtaining  supplier  and 
for  shii>ping  its  ex])orts.  It  has  no  connection  with  any  outside  railroad,  but  a  new 
railroad  (narrow  gnage)  is  being  constructed  from  Natchez  to  Jackson,  Miss.,  which 
is  expected  to  be  completed  by  the  1st  of  January,  1882. 

Vidalia,  La.,  immediately  opposite  Natchez,  contains  600  inhabitants  and  ships  8,000 
bales  of  cotton. 

The  port  of  entry  is  New  Orleans,  La. 


P4. 

IMPROVEMENT  OF  MOUTH  OF  RED  RIVER,  LOUISIANA. 

For  the  purpose  of  keeping  the  chauiiel  of  Ohl  Eiver  opeu,  the  dredge- 
boat  Lone  Star,  in  charge  of  Capt.  M.  B.  Lydon,  was  stationed  on  the 
outer  bar  at  the  mouth,  and  two  tugs  and  a  steamer  were  employed  on 
the  inner  bar,  between  the  Gut  and  the  Atchafalaya.  In  the  operations 
the  dredge-boat  removed  38,574  cubic  yards  of  material. 

Tlie  work  of  the  steamer  and  tugs  was  simihir  to  that  of  previous 
years;  that  is,  running  backwards  and  forwards  through  the  obstruction, 
stirring  up  the  soft  material  and  inducing  a  current  to  carry  the  same 
oft*.  From  live  to  ten  trips  were  nuide  daily,  until  towards  the  close  of  the 
season,  when  it  only  became  necessary  to  make  a  couple  of  trips  each  day. 

By  the  combined  etforts  of  the  plant,  navigation  was  kept  open  dur- 
ing the  entire  low-water  season.  A  few  cases  of  detention  were  report- 
ed, but  there  would  have  been  none  such  if  the  captains  of  the  steam- 
boats navigating  the  river  had  given  a  little  more  consideration  to  the 
endeavors  made  by  us  to  give  them  a  good  navigable  channel.  For  the 
details  of  this  latter  work  1  refer  to  the  report  of  Captain  Flood,  here- 
with. 

For  the  purpose  of  carrying  out  the  recommendations  of  the  Board  of 
Engineers  for  Fortifications  and  for  Kiver  and  Harbor  Improvements, 
«S:c.,  *'that  observations  and  measurements  should  be  made  in  order  to 
determine  the  change  taking  place  in  the  Atchafalaya  and  Old  River," 
I  sent  a  party,  in  charge  of  Mr.  W.  M.  Bees,  to  Old  Biver,  with  the  nec- 
essary instructions  for  carrying  on  the  work.  The  report  of  Mr.  Bees, 
herewith,  gives  in  detail  the  extent  of  the  operations.    The  results  sliow 
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that  Old  River  continues  to  fill  and  the  Atchafalaya  to  enlarge,  and  that 
dredging  operations,  therefore,  as  the  means  of  keeping  a  navigable  chan- 
nel will  become  more  serious  each  vear. 

Under  orders  from  the  department  the  survey  of  Bayou  Cut-off  as  an 
avenue  of  communication  between  the  Red  and  the  Mississippi  will  be 
made  in  the  course  of  the  summer,  and  the  result  and  report  thereon 
will  be  submitted  in  time  for  the  action  of  Congress. 

During  the  coming  low-water  season  it  is  proposed  to  continue  oper- 
ations on  the  temporary  improvement  by  keeping  the  channel  oi)en  by 
the  dredge  and  similar  means  as  heretofore  used.  The  sounding  and 
cross-section  party  will  also  run  over  the  line«  of  last  year  for  the  pur- 
pose of  making  comparisons  with  the  former  surveys,  in  order  to  deter- 
mine what  changes  have  taken  place  in  the  course  of  the  year  in  the 
Atchafalaya  and  Old  River. 

The  former  appropriations  are  as  follows : 

By  act  approvedJune  18,  1878.. $150,000 

By  act  approved  March  3,  1879 40,  (Oj 

Mon^  statement 

July  1,  1880,  amount  available .$160,8^0  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 a4,675  36 

July  1,  ISSlf  amount  available ^^6,•204  64 


REPORT  OF  MR.  ED.  FLOOD,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  December  20,  1880. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  Old  River,. 
Louisiana,  during  the  low-water  season  of  1880  : 

Acting  under  instructions  from  you,  dated  Memphis,  August  5,  1880, 1  notified  Mr. 
Fagau  of  the  acceptance  of  his  proposition  to  furnish  fleet,  and  had  everything  ready 
to  leave  next  day,  but  bein^  unable  to  get  a  crew  did  not  get  off  until  the  8th,  when 
I  left  with  the  steamer  Saint  Mary  and  tu^s  Allison  and  Wright  (two  of  the  most 
powerful  tugs  that  could  be  procure<l).  Being  delayed  on  the  way  by  fog  and  bad 
weather,  we  did  not  reach  the  mouth  of  Red  River  until  the  11th. 

I  immediately  went  to  work  and  succeeded  in  getting  the  tugs  in  through  Lydon's 
Chute  the  next  day,  and  commenced  operations  m  the  Gut  or  ^*  Mud  Hole ''at  once, 
working  the  boats  lashed  together. 

Up  to  September  1  the  boats  made  from  five  to  ten  trips  daily;  aft«r  that  time,  the 
water  having  fallen  considerably,  they  only  made  three  to  five  trips  and  sometimes 
only  two  trips  daily. 

On  September  4  the  steamer  Saint  Mary  broke  down  and  was  returned  to  New  Or- 
leans, and  the  steamer  Painter  No.  2  arrived  on  the  9th  to  replace  her. 

My  work  up  to  this  time  had  been  confined  between  the  foot  of  the  island  And  lower 
end  of  crossing,  but  as  the  river  commenced  to  rise  and  the  current  change<l  towards 
the  Atchafalaya,  I  changed  my  operations,  and  worked  on  the  crossing  towards  Bar- 
bre's;  for  the  two  weeks  ending  October  16,  my  operations  were  again  changed  to  space 
between  foot  of  island  and  Ash  Cabin,  principally  on  mud  lumps  just  above  foot  of 
island ;  from  that  time  until  suspension  (the  dredge  having  worked  on  mud  lumps)  I 
confineil  my  oi>eration8  from  lower  end  of  crossing  to  Barbre's. 

The  only' actual  trouble  that  boats  had  during  time  fleet  was  there  was  during  week 
ending  October  30,  when  the  Salvor  No.  2,  a  double  hull  wrecking-boat,  came  broad- 
side against  us  and  completely  blocked  the  channel  for  forty-eight  hours ;  in  the  same 
week  the  steamers  Wm.  Fagan  and  Alexandria  lost  several  hours  between  crossing 
and  Barbre's,  because  they  tried  to  tow  heavily  loaded  barges  when  the  channel  was 
not  wide  enough  to  admit  them. 

In  the  week  ending  November  6  the  river  commenced  rising  and  the  current  changed 
towards  the  Mississippi  River,  and  on  November  10,  the  nver  having  risen  about  4 
feet,  leaving  a  depth  of  about  11  feet  on  the  crossing  and  to  Barbre's,  and  as  the  tugs 
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and  boat  were  not  doing  any  dredging,  I  deemed  it  advisable  to  suspend  work  tempo- 
rarily until  waters  hould  begin  to  fall  again. 

Made  several  trips  after  that  date  witb  steamer  Painter  No.  2,  sounding  and  staking 
channel;  water  still  continued  to  rise,  and  on  December  9,  having  received  instructions 
from  you  to  suspend  operations  and  return  fleet  to  New  Orleans,  I  immediately  made 
preparations  and  left  on  the  10th ;  arrived  at  New  Orleans  and  turned  fleet  over  to 
Mr.  Fagan  on  the  l*2th. 

In  coming  out  I  found  an  average  depth  of  20  feet  all  the  way  through,  with  a  very 
rapid  current  towards  the  Mississippi  River,  which  was  fully  2  miles  faster  out  of 
Upper  Old  River.  If  fleet  had  not  been  sent  as  early  ns  it  was,  I  think  that  the  crossing, 
as  it  is  called,  would  have  run  completely  dry,  and  old  steamboat  men  agree  with  me. 

The  space  I  have  worked  in  steady  was  a  distance  of  4  or  4^  miles,  and  it  was  some- 
times nine  and  ten  o'clock  at  night  when  I  stopped  work.  After  the  water  fell  and  the 
channel  narrowed  down  the  work  was  much  easier,  as  the  current  assisted  me  a  great 
deal. 

Old  residents  say  that  every  season  heretofore  boats  have  had  trouble  in  the  "  Mud 
Hole,"  but  this  season  they  have  had  no  trouble  of  any  consequence,  for  which  they 
think  the  fleet  is  to  be  thanked. 

The  greater  part  of  the  boats  passing  have  done  everything  in  their  power  to  delay 
my  work,  and  threw  every  obstacle  they  could  in  my  way,  though  I  rendered  them. 
every  assistance  in  my  power. 

Very  respectfully,  your  obedient  servant, 

Ed.  Flood, 
Jasistant  Engineer, 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  EngineerSy  U,  S.  A, 


report  of  mr.  w.  marshall  rees,  assistant  engineer. 

United  States  Engineer  Office, 

Memphis,  Tenn,^  March  — ,  1881. 

Major  :  I  have  the  honor  to  present  the  following  report  upon  an  examination  of  the 
month  of  Red  River  and  vicinity,  in  compliance  with  your  orders  of  May  31,  1880. 

I  left  this  place  June  8  and  arrived  at  Red  River  Landing  on  the  12th.  On  the  14th 
I  located  at  Barbre's  Landing,  at  the  upper  mouth  of  Atchafalaya  River,  a  central 
point  from  which  to  conduct  the  work.  Regular  work  was  begun  on  June  15,  by 
measuring  base  lines  on  Atchafalaya  River.  Soundings  were  then  taken  on  a  cross- 
section  passing  through  one  end  of  the  base.  This  manner  of  working  was  continued 
on  Lower  Old  River,  and  the  sounding  bases  were  afterwards  connected  throughout 
the  whole  extent  of  the  survey  by  transit  lines.  Checked  levels  were  run  over  all 
stations,  and  connected  with  the  water-gauge  at  Red  River  Landing,  and  with  the 
line  of  levels  run  along  the  Mississippi  River  by  the  Coast  Survey  party  in  the  spring 
of  1860.  The  survey  was  also  extended  along  the  west  bank  of  the  Mississippi  River 
to  above  Carres  Point  Landing,  or  2  miles  above  tlie  lower  mouth  of  Red  River.  Sta- 
tions along  this  line  were  properly  secured  for  future  reference,  so  as  to  determine  at 
any  time  the  extent  to  which  the  bank  in  this  vicinity  caves. 

Discharge  observations  were  made  at  three  places  :  On  Re<i  River  about  a  half  mile 
above  the  upper  mouth ;  on  the  Atchafalaya  about  a  mile  below  its  upper  mouth ;  and 
midway  between  the  lower  month  of  Red  River  and  TurnbulPs  Island. 

A  gauge  was  established  at  the  junction  of  Old  and  Atehafalaya  rivers,  npon  which 
readings  were  taken  twice  a  day.  Daily  readings  were  taken  on  a  gauge  at  the  foot  of 
TumbulPs  Island,  by  Capt.  M.  B.  Lydon,  of  the  United  States  dredge-boat  Lone  Star." 
The  zeros  of  these  gauges  were  on  the  same  level  and  .325  foot  above  the  zero  of  the  Red 
River  Landing  gauge.  A  record  of  ^auge  readings  is  shown  in  I,  annexed  to  this  re- 
port. The  column  of  remarks,  in  this  table,  is  taken  from  the  gauge  recoixl  at  Bar- 
bre's  Landing. 

At  the  time  of  my  arrival  a  slow  current  was  coming  out  of  Old  River.  This  grad- 
ually decreased  until  June  19,  when  no  current  could  be  detected.  On  the  26th  a  very 
slow  current  was  found  moving  up  Old  River  towards  the  Atchafalaya.  This  eon- 
tinned  to  increase  (see  discharge  observations  on  Old  River)  until  on  July  8  the  mean 
velocity  was  2.339  feet  per  second,  and,  on  the  20th,  4.093  feet  per  second.  On  July  31 
the  current  was  again  nil,  and  a  few  days  later,  August  4,  changed  towards  the  Mis- 
sissippi, maintaining  this  direction  until  September  6,  when,  a  rise  occurring  in  the 
Mississippi,  the  tlow  reversed  to  the  Atchafalaya,  in  which  direction  it  continued  until 
September  24,  when  for  two  days  no  appreciable  current  could  be  found,  and,  on  the 
26th,  the  river  falling  rapidly,  the  current  again  changed  to  the  Mississippi,  and  ou 
October  15  it  reversed  for  the  third  time  to  the  Atchalalava. 
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Dnriujj  the  high-water  of  July  the  water  flowed  through  Upper  Old  River  to  the 
head  of  Turiibuirs  Island,  and  thence  down  Lower  Ohl  River  into  the  Atchafalaya.  At 
the  time  of  the  second  change  of  flow  to  the  Atchafalaya,  in  September,  Upper  Olii 
River  was  dry  at  th^  head  of  the  island. 

The  velocities,  in  feet  per  second,  at  the  gauging  section,  on  Old  River,  were,  on  Au- 
gust 7,  0.889;  on  August  20, 2.503 ;  and  on  October  11,1.080;  all  towards  the  Mis^ 
sippi.     The  strongest  current  was  on  or  about  August  20. 

Recapitulating. — During  the  four  months  from  June  15  to  October  17,  the  direction  of 
the  current  changed  five  times. 

DlTS. 

Flowed  towards  the  Mississippi ^^ 

Flowed  towards  the  Atchafalaya 56 

No  appreciable  curreut 13 

CHANGES  IN  C«08S-SECTI0XS. 

In  order  to  determine  what  changes  were  taking  jilace  in  the  Atchafalaya  and  Loirtr 
Old  Rivers,  cross-sections  were  taken  at  various  places,  the  positions  "of  which  are 
shown  upon  the  accompanying  maps.  The  section  stakes  were  secured  for  future  use 
by  marking  trees,  &c.,  near  them,  usually  by  marking  the  figure  or  letter  of  the  sec- 
tion on  a  blazed  portion  of  the  tree  by  means  of  tacks ;  a  proper  record  was  made  in  the 
note  books. 

The  number  of  sections  located  were,  on  the  Atchafalaya,  eleven ;  on  Old  River  above 
the  Atchafalaya,  four ;  below  the  Atchafalaya,  twenty-two;  on  Red  River  above  the 
upper  mouth,  one  ;  whole  number,  thirty-eight ;  of  these,  nine  were  sounded  five  times, 
twenty-six  four  times,  one  three  times,  and  two  twice.  When  the  last  series  of  obser- 
vations were  made,  fourteen  additional  section^,  on  Lower  Old  River,  were  sounded: 
making  a  total  of  one  hundred  and  seventy  sets,  all  of  which  are  shown  on  the  annexed 
cross-section  sheets.  The  soundings  were  located  in  the  usual  manner,  by  intersectini 
sights  from  two  transits,  one  at  eacn  end  of  a  carefnlly  measured  base,  and  the  depths 
were  carefully  determined  by  two  men  reading  a  lea<l  line  which  was  tested  before  and 
after  sounding,  and  proper  corrections  made  if  re([uired. 

The  results  of  these  observations  are  shown  in  Table  III.  The  gange  referred  to  is 
that  at  the  upper  mouth  of  Atchafalaya.  Low-water  of  1872  at  Red  River  Lauding 
reads  on  this  gauge  —  .825  foot,  and  high-water  of  1874  reads  16.725  feet. 

ATCHAFALAYA  RIVER. 

The  second  set  of  soundings  taken  upon  this  river  show,  upon  comparison  with  the 
first  set,  that  six  sections  were  increased  in  area  or  scoured,  and  five  sections  decreased 
or  filled,  the  S-ours  exceeding  the  fills  by  about  one-third. 

In  the  interval  between  the  times  of  these  soundings  a  rise  occurred,  and  the  second 
set  was  taken  at  the  top  of  the  rise.  When  the  third  set  of  observations  were  taken 
the  river  had  fallen  over  14  feet.  Comparing  this  set  with  the  second,  all  sections  ahov 
fills  of  considerable  amount,  except  one  which  shows  a  small  scour.  Upon  comparing 
the  third  set,  taken  August  16  and  17,  with  the  last  set,  taken  October  5  and  6,  we  find 
both  scours  and  fills.  Five  sections  show  scours  of  from  7  to  298  square  feet,  and  six 
fills  of  from  56  to  599  square  feet.  In  the  interval  between  the  times  of  these  sound- 
ings a  rise  occurred.  On  September  6  the  gauge  read  9.7,  increasing  to  13.6  on  Septem- 
ber 21 ;  thence  decreasing  to  10.4  at  the  time  of  the  last  soundings. 

On  September  18,  and  near  the  top  of  the  rise,  four  sections,  near  the  npper  mouth 
of  the  riv^r,  were  sounded  ;  each  shows  a  small  fill  upon  comparison  with  the  thinl 
set. 

Comparing  the  firet  set  with  the  last,  during  which  time  the  water  fell  about  15  feet. 
we  fijid  that  all  sections,  with  but  one  exception,  have  filled,  the  quantities  varying 
from  330  to  2,420  square  feet,  or  from  1.3  to  9.3  per  cent. 

The  per  cent,  here  and  elsewhere  is  calculated  by  taking  the  area  of  cross- section^ 
below  30  feet  sis  10(1  per  cent. 

The  exception  above  noted,  where  a  scour  took  place,  was  on  the  section  through 
the  eddy,  at  the  mouth,  the  total  scour  on  which  was  878  square  feet. 

Reviewing  these  results,  the  greatest  scours  are  shown  by  the  soundings  taken  in  the 
latter  part  of  July,  or  just  after  the  river  had  been  rising  most  rapidly,  and  the 
greatest  tills  by  those  between  July  23  and  August  16,  the  river  during  this  time  fill- 
ing rapidly.  Hence  the  conclusion  that  during  rising  water  the  cross-section  of  th«? 
river  enlarges,  and  during  falling  water  the  reverse  takes  place.  This  is  verified  by 
the  results  obtained  on  Old  River,  as  we  shall  see  further  on. 

For  the  better  comparison  of  the  changes  which  took  place  in  that  portion  of  Red 
JRiver  called  Lower  Old  River,  I  divided  it  into  three  parts. 
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ABOVE  THE  ATCHAFALAYA. 

In  this  portion  the  direction  of  flow  is  always  the  same,  or  towards  the  Atchafalaya. 
Foar  sections  were  examined,  the  farthest  heing  about  a  mile  above  the  Atchafalaya; 
each  sAction  was  examined  four  times.  But  one  section,  A,  shows  a  material  scour ;  this 
occurred  during  the  rise  in  July;  one  other  section,  C,  shows  a  very  small  scour  at  this 
time,  while  the  others  show  fills. 

Subsequent  soundings  show  fillinga,  except  on  the  soction  just  above  the  Atchafalaya, 
which  between  August  21  and  October  8  scoured  to  the  amount  of  152  square  feet. 

Comparing  the  first  and  last  soundings,  we  find  fills  on  every  section;  the  least, 
700  square  feet  or  1.7  per  cent.,  being  on  section  D,  and  the  greatest,  1,098  square  feet 
or  2.4  per  cent.,  on  section  C. 

PROM  THE  ATCHAFAfJLYA  TO  THE  CROSSING  BELOW  CHANDLER'S  WAREHOUSE. 

I  have  taken  this  portion  separately,  for  the  reason  that,  being  mqch  wider  at  ordi- 
nary low- water  than  the  river  below,  the  conditions  under  which  changes  take  place 
are  somewhat  difi'erent. 

Nine  sections  were  locat-ed  in  this  portion  of  the  river,  the  second  examination  of 
which  showed  that  all  had  scoured  considerably,  the  quantities  varying  from  166  to 
1,976  square  feet.  During  this  time  the  river  was  rising  and  flowing  into  the  Atcha- 
falaya. Subsequent  examinations  made  during  falling  water  showed  fills  in  nearly 
all  cases,  the  only  important  exception  being  on  section  Z  on  the  crossing  whicn 
between  August  26  and  October  7  scoured  2,818  square  feet  or  6.3  per  cent.  This 
scour  was  caused  in  part  by  the  operations  of  the  steam-tugs  under  Captain  Flood 
in  making  a  channel  through  the  bar. 

Comparing  the  first  and  last  soundings,  sections  I  and  Z  show  scour,  the  former, 
which  IS  just  below  the  Atchafalaya,  of  122  square  feet,  and  the  latter,  as  shown  above, 
of  2,818  square  feet;  all  other  sections  filled  from  1,898  square  feet  or  4  per  cent,  on 
section  F,  to  3,462  square  feet  or  5.4  per  cent,  on  section  J;  the  greater  part  of  the  fill 
on  the  latter  section  was  on  the  right  side  of  the  lower  bar,  the  channel  being  on  the 
left  side. 

FROM  THE  CROSSING  TO  THE  LOWER  MOUTH. 

The  portion  of  the  river  frohi  the  crossing  to  the  foot  of  TumbuU's  Island  is  what  is 
known  as  **  The  Gut,"  so  called  on  account  of  its  narrowness,  the  widths,  at  8  feet  on 
the  gauge,  varying  from  300  to  375  feet.  There  are  nine  sections  here,  from  K  to  T,  in- 
clnsive.  In  calculating  the  areas  of  cross-section  for  comparison,  only  that  x>ortion  is 
taken  between  the  left  bank  and  the  top  of  the  bar,  with  the  single  exception  of  sec- 
tion K  at  the  upper  end,  the  entire  cross-section  of  which  is  used.  The  greater  portion 
of  the  lar^e  bar  mentioned  is  covered  with  a  thick  growth  of  willows. 

Comparing  the  first  and  second  set  of  soundings,  we  see  that  sections  E,  L,  and  M 
filled,  while  all  others  scoured,  except  R.  In  the  interval  between  the  soundings  the 
river  rose  and  the  water  flowed  towards  the  Atchafalaya.  On  the  three  sections  where 
fills  occurred  the  bar  was  comparatively  low  and  covered  with  water,  varying  in 
depth,  on  these  sections,  from  5  to  9  feet.  The  greatest  fill  took  place  where  the  bar 
was  lowest.  On  the  other  sections  the  water  did  not  reach  the  top  of  the  bar,  or  the 
thick  growth  of  willows  acted  like  a  bank  to  confine  the  water  in  a  channel  of  uni- 
form width. 

Hence  scours  took  place  here.    Section  K  shows  fills  on  every  examination. 

The  sounding  taken  on  August  24  and  25,  with  the  water  falling  and  the  current 
towards  the  Mississippi,  shows  for  sections  L,  M,  and  N,  scours,  and  for  O,  P,  R,  8. 
and  T,  fills.  Those  taken  on  October  12,  during  still  lower  water,  show  scours  for  all 
sections  except  S  and  T,  which  filled. 

Comparing  the  first  and  last  soundings,  sections  K  and  L,  and  R,  S,  and  T,  being  the 
sections  at  each  end  of  "  The  Gut,'^  show  fills,  varying  from  72  square  feet  or  .5  per 
cent,  on  section  L  to  2,120  square  feet  or  11.8  per  cent,  on  section  T. 

Sections  M,  N,  O,  and  P,  in  the  middle  of  **  The  Gut,^'  show  scours  of  frx>m  246  square 
feet  or  1.5  per  cent,  on  section  P,  to  550  or  3.2  per  cent,  on  section  O.  The  greater 
changes  took  place  on  section  T,  just  above  the  foot  of  Tumbull's  Island,  where, 
between  June  30  and  July  31,  the  scour  was  902  square  feet  or  5.3  per  cent.,  and  be- 
tween Jnly  31  and  August  25  the  fill  was  2,732  square  feet  or  15  per  cent. 

In  the  fijvt  case  the  river  was  rising  and  flowing  towards  the  Atchafalaya,  and  in 
the  second  case  falling  and  flowing  towards  the  Mississippi. 

Three  sections  were  taken  at  the  lower  month  of  the  river,  and  one  midway  between 
the  month  and  the  foot  of  Turnbull's  Island.  Section  Y,  the  upper  one  of  the  three  at 
the  month,  was  examined  but  twice,  both  times  in  low-water,  and  shows  but  little 
•chADge. 

All  the  others  show  marked  changes,  filling  continually,  the  greatest  fills  taking 
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place  during  high-water,  when  the  cnrrent  moved  towards  the  Atchafalaya,  cairjinf 
in  sediment  from  the  Mississippi.  The  total  fills  are:  forV,  the  ganging  aeetioii, 
2,378  square  feet,  or  11.6  per  cent.;  for  those  across  the  month,  M  =  3,927  sqnare  feet,  or 
11.5  x>er  cent. ;  and  W  =  2,134  sqnare  feet,  or  6  per  cent. 

80MB  CHANGES  WHICH  HAYS  TAKEN  PLACE  IN  LOWER  OLD  RIVER  SINCE   1878. 

In  December,  1878,  Mr.  Emil  Steger,  civil  engineer,  made  a  survey  of  this  portion  of 
Red  River,  and  took  a  nnmber  of  cross-sections,  five  only  of  which  are  nseful  for  com- 
parison with  mine;  of  these,  one  is  Jnst  above,  the  Atchafalaya,  corresponding  to  mj 
section  D.  Another,  jnst  below  the  Atchafalaya,  correspondiug  to  section  £,  two  at 
the  foot  of  Tumbnll's  Island,  corresponding  to  sections  T  and  T*,  and  the  last  at  the 
lower  mouth  of  Red  River,  corresponding  to  section  W9. 

These  show,  at  each  place,  a  decrease  in  the  area  of  cross-sections  as  compared  with 
the  sonndings  of  two  years  ago.  Thns,  on  section  D,  the  fill  was  1,768  sqnare  feet  or 
3.6  per  cent.,  and  on  section  E  14,181  sqnare  feet  or  28  per  cent.  Sections  T  and  T 1, 
which  are  500  feet  apart,  filled  7,906  and  10,461  sqnare  feet  or  34  per  cent.,  and  43  per 
cent.,  respectively,  and  at  the  lower  month  the  fill  was  3,005  square  feet  or  7  per  ccDt 

A  nnmber  of  sections  were  sounded  by  Steger  in  'Hhe  gut,^  but  as  the  positions  of 
the  sonndings  were  not  located  by  angles  tney  cannot  be  used  for  comparisons  of 
areas ;  some,  however,  I  have  used  to  compare  channel  depths  and  heights  of  the  bar. 
These  correspond  with  sections  N,  O,  P,  R,  and  S.  Since  1878  they  have  filled  in  the 
channel  from  0  to  3  feet,  and  on  the  bar  from  5  to  8  feet.  On  Steger's  profile  the  bot- 
tom is  marked  ^Wery  soft  mud,"  and  a  lower  line  shows  the  hard  bottom.  At  the 
time  of  my  soundings  the  bottom  at  this  place  was  hard. 

Steger's  sections  were  sounded  December  27,  1878,  gauge  25.3 ;  my  sections  wen 
sounded  October  12,  1880,  ^auge  8.4.  On  August  28,  1^9,  I  made  careful  sonndinn 
on  section  4,  Atchafalaya  River.  Comparing  these  with  sonndings  taken  on  Octobers, 
1880,  I  find  a  scour  of  447  square  ieet.  At  the  time  ot  the  first  soundings  the  gauge 
read  8.7  feet,  and  at  the  time  of  the  last  10.4  feet. 

LONGITUDINAL  PROFILE. 

I  have  made  a  profile  of  the  channel  depths  at  Lower  Old  River,  from  a  mile  above 
the  Atchafalaya,  to  the  lower  mouth.  The  channel  depths,  as  determined  by  Steger 
in  November,  1878,  are  placed  upon  the  same  sheet  for  direct  comparison.  For  the 
first  half  mile  above  the  Atchafalaya  the  depth  has  increased  but  little ;  for  the  second 
half  mile  the  average  increase  in  depth  is  about  8  feet.  Below  the  Atchafalaya  the 
depth  has  decreased  throughout,  except  at  one  place  near  the  lower  mouth. 

From  the  Atchafalaya  to  the  crossing  the  fill  is  from  8  to  10  feet ;  from  the  crossing 
to  below  the  Ash  Cabin  4  to  6  feet ;  in  the  *'Mud  Hole"  1  to  2  feet ;  at  the  foot  of 
Tumbnll's  Island  8  to  12  feet ;  midway  between  the  island  and  the  month  and  on  the 
the  bar  at  the  mouth  the  depths  are  about  the  same  as  in  1878. 

DISCHARGE  OBSERVATIONS. 

These  were  conducted  at  three  places:  Ist.  Above  the  upper  mouth  of  Red  River; 
2d,  above  the  lower  mouth  of  Red  River,  and  below  TurnbulFs  Island :  and  3d,  on 
the  Atchafalaya,  the  object  being  to  find  out  how  the  waters  of  the  Red  River  were 
distributed  when  the  flow  was  towards  the  Mississippi,  and  the  amount  which  the 
Missssippi  supplied  to  the  Atchafalaya  when  the  direction  was  reversed. 

At  the  time  of  the  first  and  second  observations  on  Red  River  the  waters  of  the 
Mississippi  were  flowing  towards  the  Atchafalaya,  and  also  around  the  north  side  of 
TumbulTs  Island,  backing  up  the  waters  of  Red  River.  When  the  second  observa- 
tion was  takeu  July  19,  the  river  being  near  its  highest  stage,  the  water  which  poured 
out  of  Uj)per  Old  River  retarded  the  tlow  in  Red  River  to  such  an  extent  tha*^,  at  the 
ganging  station,  over  a  half  mile  above  the  mouth,  the  current  along  the  left  bank  was 
moving  up  stream,  although  very  slowly,  in  the  middle  it  was  stationary,  and  on  the 
right  bank  flowed  down.  The  discharge,  approximately  determined,  was  only  66.96 
cubic  feet  per  second. 

The  greatest  discharge  of  Atchafalaya  was  on  July  20  ^  86,530  cubic  feet  per  second, 
of  which  81,604  cubic  feet,  or  94  per  cent.,  came  from  the  Mississippi.  On  October  9, 
at  the  time  of  the  lowest  water.  Red  River  discharged  27,505  cubic  feet,  of  which 
23,758  cubic  feet,  or  about  85  per  cent.,  passed  into  the  Atchafalaya,  and  4,238  cubic 
feet,  or  15  per  cent.,  into  the  Mississippi. 

The  high-water  cro9S-section  of  the  Atchafalaya  ganging  section  is  36,731  sqnare  feet. 
Taking  tne  highest  observed  mean  velocity,  3.5  feet  per  second,  this  wUl  slve  a  dis- 
charge of  128,558  cubic  feet  per  second ;  but  the  velocity  at  high-water  will  be  mnch 
greater  than  this.    Examining  Table  II  we  see  that  the  mean  velocities  increase  about 
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L  foot  for  each  foot  of  rise ;  hence,  at  high-water,  or  47.05  feet,  the  mean  Telocity  will 
probably  reach,  if  not  exceed,  5  feet  per  second ;  at  this  rate  the  discharge  would  be 
183,655  cubic  feet  per  second. 

LEVELS,  SLOPES,  ETC. 

At  the  times  of  making  sonndings  the  elevations  of  the  water  snrface  were  taken  at 
different  points,  whenever  this  was  thought  necessary.  As  the  Atchafalaya  is  of  about 
the  same  width  throughout  the  length  of  my  survey,  levels  were  taken  only  at  the 
farthest  section,  No.  1^,  3.36  miles  below  the  upper  mouth. 

These  showed  a  fall  of  from  .417  to  .440  foot  in  this  distance,  or  1.47  to  1.56  inches 
per  mile.  During  June  and  July  the  gauges  at  Barbre's,  and  the  foot  of  Turn  bull's 
Island,  read  almost  the  same,  so  that  no  corrections  were  required  for  the  first  and 
second  sets  of  soundings  on  Old  River.  They  were  made  for  subsequent  soundings, 
as  the  gauges  difl'ered  by  as  much  as  1.75  foot.  To  make  proper  corrections  water- 
levels  were  taken  at  several  points,  and  intermediate  points  determined  by  interpola- 
tion. The  greatest  slope  observed  was  in  the  gut,  on  October  11,  of  4  inches  per  mile. 
A  few  days  before  this,  as  shown  by  the  greater  diiferences  in  gauge  readings,  the 
slope  was  still  greater,  probably  as  much  as  5  inchfs  per  mile. 

The  datum  to  which  all  levels  are  referred  is  the  zero  of  the  gauge  at  Barbre^s 
Lauding. 

BENCH-MARKS. 

Barbre*s  Landing :  A  cut  on  the  root  of  a  large  locust  tree  near  the  warehouse ;  ele- 
TatioD,  45.5.50  feet. 

Above  section  12,  and  3^  miles  below  the  month  of  the  Atchafalaya :  A  cut  on  the 
root  of  a  large  pecan  tree  between  the  levee  and  the  river;  elevation,  44.7.30. 

Lower  mouth  of  Red  River:  A  cut  on  the  root  of  a  cotton- wood  tree  which  stands 
on  the  right  bank,  and  about  300  feet  north  of  section  W;  elevation =40. 104. 

No.  l'/7  of  the  Coast  and  Geodetic  Survey :  A  stake  driven  in  the  levee  on  its  outer 
side,  about  30  meters  above  a  large  white  wai'ehouse  (Toras's),  which  stands  outside  of 
the  levee  at  the  upper  eud  of  Red  River  Landing :  A  nail  driven  in  the  top  of  the  stake 
marks  the  bench  elevation,  48.294  feet. 

The  elevation  of  this  bench  mark  referred  to  the  Coast  Survey  bench  mark  at  Car- 
rollton,  Louisiana,  is  +13.0430  meters,  and  referred  to  Hampson's  bench  mark,  same 
place,  -^WZAS^  meters. 

Red  River  Landing :  A  cut  on  the  root  of  a  large  tree  in  front  of  Kingsbury's  store; 
to  this  tree  is  spiked  the  top  portion  of  the  gauge  here ;  elevation =41.073  feet. 

This  bench  reads  on  the  the  Red  River  Landing  gauge  42.073. 

THE  BANKS,   BARS,   AND  RIVER  BED. 

Th^  banks  of  the  Atchafalaya  are  similar  throughout  the  part  examined.    Towards 

the  top  is  a  greenish  loam  and  buckshot,  then  a  layer  of  red  clay,  and  under  this  in 

many  places  the  characteristic  blue  clay  of  the  Miasissippi,  the  layers  of  which  are 

frequently  inclined  or  unconformable  with  the  overlying  deposits.    The  river  bed  is 

haid,  generally  of  clay.    The  banks  do  not  cave  easily.    The  only  caving  I  noticed  was 

near  the  upper  mouth,  where,  on  August  18,  a  piece  of  the  bank  400  feet  long  and  from  5 

to  20  feet  wide  brokeoff,  the  wide  end  dropping  about  10  feet,  leaving  the  caved  portion 

nearest  the  river  much  the  highest ;  this  is  the  usual  manner  in  which  the  caves  take 

place,  as  illustrated  by  the  many  sharp  points  shown  on  the  cross-sections.     Other  caves 

of  le«s  extent  occurred  for  about  1,000  feet  below.    The  high- water  banks  on  Old  River 

are  about  the  same  as  on  the  Atchafalaya. 

An  examination  of  the  maps  will  show  the  locations  and  elevations  of  the  bars  and 
the  materials  of  which  they  are  composed.  Oq  Lower  Old  River  there  are  two  large 
bars ;  one  starts  from  near  the  head  of  Turnbull's  Island.  Opposite  Section  A  its  ele- 
vation is  40  feet,  and  opposite  Bayou  Moro  its  elevation  is  6  feet.  In  August,  1879, 
ivhen  the  gauge  was  at  8  feet,  the  point  of  this  bar  was  at  least  three-fourths  of  a  mile 
above  the  bayou.  The  other  bar  extends  from  opposite  the  foot  of  Turnbull's  Island  to 
the  crossing  below  Chandler's  Landing.  The  elevation  opposite  TurnbulVs  Island  is 
m  feet ;  opposite  Ash  Cabin,  25  feet,  trailing  out  to  10  feet  on  Section  X. 

Both  bars  are  rapidly  enlarging.  On  the  channel  sides  they,  are  firm,  being  covered 
-v^'ith  a  deposit  of  sand ;  on  their  opposite  sides  they  are  composed  of  very  soft  material, 
which  will  not  bear  the  weight  of  a  man  until  a  long  time  after  the  water  leaves  it. 

A  bar  is  also  forming  opposite  Chandler's  Landing ;  its  present  elevation  is  about  11 
feet ;  it  is  of  verysoft  material,  so  soft  that  a  9-foot  oar  was  pushed  its  length  in  the 
bottom  with  ease.  It  is  very  probable  that  by  next  summer  the  pockets  shown  now  at  8 
feet  of  water  will  be  filled.  The  river  bed  from  Waverly  Landing  to  the  crossing  is  of 
very  soft  material ;  from  the  crossing  to  the  foot  of  the  island  for  the  most  part  nard; 
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between  the  island  and  the  mouth,  soft,  but  here  the  soft  deposit  is  not  neacly  aa  thick 
as  above  the  crossing. 

The  bar  at  the  mouth  is  of  sand,  the  grains  of  which  are  considerably  larger  tiua 
of  the  bars  above.  It  is  observe<l  in  passing  up  the  river  that  the  sand  grains  decreiae 
in  size.  As  this  sand  comes  from  the  Mississippi  the  coarser  is  dropped  neiir  the  moath 
and  the  finer  carried  to  the  Atchafalaya. 

For  two-thirds  of  a  mile  above  the  crossing  the  depth  is  only  5  feet  when  the  gauge 
reads  B  feet  above  low- water.  Had  the  water  fallen  as  low  as  in  1879,  when  it  reached 
0.65  on  the  Red  River  Landing  gauge,  without  inducing  a  sufficient  current  through 
this  place  to  scour  the  bottom,  whicu  would  have  occurred  if  both  rivers  had  fallen  at 
the  same  rate,  then  this  portion  would  have  closed.  This  result  was  possible.  The 
probabilities,  however,  were  that  a  difference  of  level  between  the  two  rivers  wonld 
exist  and  cause  a  confined  cnrrent  to  cut  out  this  soft  bottom  to  some  extent. 

The  increase  of  the  bar  opposite  Chandler's  will  confine  the  water  here  and  make  a 
stronger  current,  which  will  wash  out  this  soft  deposit. 

As  an  illustration  of  the  rapidity  with  which  this  river  fills,  my  examination  showt 
that  between  July  27  and  August  23  the  channel  fur  1  mile  above  the  crossing  filled 
from  2  to  2.8  feet;  for  a  length  of  at  least  one-half  mile  above  the  foot  of  the  island 
the  fill  between  July  31  and  August  2.5  was  2.6  feet,  and  during  the  eame  period  at 
the  foot  of  the  island  the  fill  was  10.3  feet. 

Half  way  between  the  island  and  the  lower  mouth  the  fill  was  2.6  feet  betvreeo 
August  7  and  August  20. 

A  carefiil  examination  of  the  results  obtained  and  comparisons  with  the  sectiom 
tak'^n  in  1878  shows  that  Lower  Old  River  is  rapidly  filling  up,  and  that  the  difficulty 
of  keeping  a  channel  open  by  dredging  will  increase  each  year. 

In  order  to  determine  what  changes  are  taking  place  in  the  Atchafalaya,  it  will  he 
advisable  to  allow  a  full  season  of  high-water  to  elapse  between  examinations,  when, 
I  think,  the  resultant  scours  will  considerably  exceed  the  fiUs,  and  it  is  probable  that 
nnder  the  present  conditions  the  enlargement  will  go  on  until  the  Atcha&laya  is  of 
sufficient  size  to  carry  all  of  Red  River  Water. 

A  further  examination  of  Old  River  will  prove  conclusively  the  rapidity  with  which 
the  bed  is  filling.  This  examination  should  be  made  at  mean  and  low  water  to  deter- 
mine the  extent  of  increase  on  the  bars. 

The  map  embraces  a  portion  of  the  Mississippi  River  above  the  month  of  Red, 
showing  soundings  on  Angola  Bar. 

The  large  bar  in  the  Mississippi  below  the  month  of  Red  and  in  front  of  Red  River 
Landing  is  increasing  in  size.  It  showed  itself  on  January  15  when  the  Red  River 
Landing  gauge  read  10  feet  as  distinctly  as  on  October  15,  when  the  gauge  read  8  feet 
The  highest  point  of  the  bar  is  now  opposite  Fora's  warehouse,  while  in  the  fall  of 
1879  it  was  but  a  short  distance  above  Red  River  Landing. 

Before  closing  this  report  I  wish  to  acknowledge  the  valuable  assistance  rendered 
by  Mr.  I.  B.  Roher,  assistant  engineer,  in  the  field. 

Accompanying  this  report  are: 

Biap  of  the  mouth  ol  Red  River  and  vicinity,  survey  of  ^1880;  cross-sections  of 
mouth  of  Red  River  and  vicinity,  survey  of  1880. 

Longitudinal  profile  Lower  Old  River. 

Three  sheets  of  cross-sections  comparing  survey  of  1880  with  survey  of  1878,  &c. 
Very  respectfully,  your  obedient  servant, 

W.  Marshall  Rees, 

Asn^Uuit  EfigiHter. 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers^  U,  S,  J, 


COMMERCIAL  STATISTICS. 


All  the  cotton  and  freight  transported  to  New  Orleans  from  the  Red  River,  Ouachita 
River  and  its  tributaries,  and  the  Atchafalaya  River  passed  out  through  the  mouth  of 
Red  River,  to  which  should  be  added  a  corresponding  amount  of  return  fireight. 

These  different  amounts  are  set  forth  in  the  rej^orts  on  those  streams. 


APPENDIX   P. 


139t 


Gauge  Record,  Barbr^e  Landing,  1880. 


1 

1 

1 

q 

Ehito. 

0) 

Date. 

i"^ 

Bemarlcs. 

8 

^a 

^% 

JO 

■*» 

^ 

-ta 

i 

1 

k 

1 

FuL 

Fe9L 

Feet 

Feet. 

■ 

one  1 

Aug.  4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

22.65 

22.6 

Current  to  the  Hisals- 
aippL 

2 

Gnrrent  to  the  HImIb- 

21.75 

20.95 

20.2 

19  5 

1&8 

18.3 

18.0 

17.6 

17.1 

16.7 

2L75 

20.9 

20.1 

19  3 

18.56 

17.9 

17.35 

16.7 

16.15 

15.6 

3 

4 

5 

6 

7 

8 

9 

10 

........ 

11 



12 

........ 

25.2 

aippl. 

15 

16.3 

15.1 

13 

25.3 

16 

15.9 

14.6 

14 

25.4 

17 

15.5 

14.1 

15 

"iis" 

25.4 

18 

15.1 

13.7 

16 

26.7 

25.3 

10 

14.8 

13.4 

17 

26.5 

25.1 

20 

14.5 

13.0 

18 

26.2 

26.1 

21 

14.2 

12.7 

19 

25.8 

25.8 

y  0  current. 

22 

13.9 

12.5 

20 

25.4 

25.3 

23 

13.6 

12.1 

21 

25.0 

24.9 

24 

13.36 

11.8 

22 

24.6 

24.4 

25 

13.0 

11.5 

23 

34.1 

24.0 

36 

12.9 

11.2 

24 

23.6 

23.4 

27 

12.55 

11.0 

25 

23.1 

23.0 

28 

12.25 

10.8 

26 

22.6 

22.5 

A  very  slow  current  to  { 

29 

11.9 

10.6 

the  Atoh«fiikiy«.           1 

30 

11.6 

10.2 

27 

22.2 

22.2 

31 

1L3 

97 

2d 

22.  a 

22.0 

Sept.  1 

9.3 

20 

21.85 

21.85 

2 

9.1 

30 

21.9 

21.95 

3 



9.3 

Julyl 

22.2 

22.2 

Current  to  tlieAtchA-  i 

4 

'io.i" 

9.5 

fiUaya. 

5 

9  9 

9.6 

2 

22.5 

22.6 

6 

9.7 

9.9 

Current  changed  to  the 

3 

22.9 

23.0 

Atchafalaya. 

4 

23.2 

2a  55 

7 

9.9 

10.15 

5 

23.7 

24.0 

1 

8 

10.3 

10.5 

6 

24.1 

24.5 

9 

10.7 

10.75 

7 

24.5 

24.85 

10 

11.0 

11.15 

•8 

24.9 

25.15 

11 

11.45 

11.55 

9 

25.1 

25.35 

12 

11.8 

11.9 

10 

25.3 

25.6 

13 

12.1 

12.2 

11 

25.6 

25.05 

14 

12.5 

12.6 

12 

26.0 

26.4 

15 

12.9 

13.05 

13 

26.5 

2-.0 

Drift  from  the  MImIa- 

16 

13.1 

18.25 

sippi  running  into  the 

17 

13.25 

13.35 

Atchafalaya.  ' 

18 

13  4 

13.5 

14 

27.1 

27.6 

19 

13.6 

13.7 

15 

27.7 

28.2 

20 

13.6 

13.75 

16 

28.2 

28.7 

91 

13.65 

13.75 

17 

2«.7 

29.1 

22 

13.5 

13.6 

18 

29.1 

29.5 

23 

13.1 

13.3 

19 

29.3 

20.8 

24 

13.0 

18.1 

No  enirent 

20 

29.5 

29.95 

25 

12.6 

12.8 

21 

29.7 

30  1 

26 

12.1 

1L85 

Current  to  the  Mlaato 

22 

30.0 

30.3 

BippL 

23 

30.0 

30.35 

27 

11.7 

1L25 

2* 

29.9 

30.2 

28 

11.35 

ia75 

25 

29.6 

30.0 

29 

11.2 

10.3 

20 

29.85 

29.6 

80 

11.0 

10.05 

27 

2&9 

29.15 

Oct.    1 

10.9 

9.75 

28 

28.35 

2&5 

2 

10.65 

9  45 

29 

27.8 

27.9 

3 

10.5 

9.15 

30 

27.1 

27.25 

4 

10.4 

8.9 

81 

2&3 

28.2 

No  corrent. 

5 

10.4 

&8 

4ii«.  1 

25.3 

25.2 

6 

10.4 

8.7 

2 

24.3 

24.25 

7 

10.86 

&6 

3 

23.5 

23.5 

8 

ia2 

8.45 

t 
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D»to. 

% 

M 

m 

8 

1 

Footof  Turnbnll's 
Isluid. 

Bemarlcs. 

Date. 

• 

a 

J 

1 

FootofTumbnll's 
Island. 

B*Diarkf. 

Oet.   9 
10 
11 
12 
13 

F§4L 

10.1 
0.0 
0.7 
0.4 
0.1 
&8 
8.4 

8.2 
7.0 

FeeL 

8.4 

8.4 

&3 

&3 

8.25 

8.3 

&35 

&4 
8.3 
&15 
8.0 

Current  to  the  Atch»- 
fUaya. 

Oct  20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 

Feet 

FuL 

7.8 
7.5 
7.25 
6.0 

• 

14 

15 

16 

1.  . 

17 

18 

L 

19 

1 

Table  II. 

ATCHAFALAYA  RIVER. 


Date. 


July  6 
July  21 
Aug.  5 
Aug.  10 
Oct     8 


Gauge. 


Fesi. 
24.1 
20.7 
21.7 
14.8 
10-2 


No.  of  floate 
run. 


67 
55 
40 
51 
52 


Area  of 
cross-sec- 
tions. 


Square  feet. 
21,333 
24,717 
10, 613 
15,684 
13, 178 


Mean  Te- 
locity per 
second. 


Feet. 
3.081 
3.501 
2.531 
2.050 
L803 


Discharge 
per  second. 


Oubie/eet. 
65,720.04 
86,530.53 
40. 644. 10 
32, 143. 66 
23, 757. 00 


Remarks. 


Wind,  0  to  1. 
Wind,  1  to  2  down. 
Wind,  1  across. 


RED  RIVER,  ABOVE  UPPER  MOUTH. 


July    5 

23.7 

July  10 
Aug.    6 
Aug.  18 
Oct     0 

29.3 
90.8 
l&l 
10.1 

88 

30 
80 
72 
61 


43.126 

40,702 
40,315 
33,  210 
25,5i>3 


23, 851. 35 

6,603.52 
52,765.64 
51. 731. 48 
27.505.04 


Retarded  by  backwater  fno 
Mississippi. 
Do. 
Wind,  1  down. 
Wind,  0  to  1  down. 


LOWER  OLD  RIVER,  ABOVE  THE  MISSISSIPPL 


July    8 

25.0 

78 

16,858 

2.330 

30,420.47 

To  the  Atchafalaja. 

July  20 

20.6 

45 

10.  0.^5 

4.003 

81,603.02 

Do. 

Aug.    7 

20.1 

25 

12,180 

0.880 

10,  820.  74 

To  the  Mississippi. 

Aug.  20 

12.8 

38 

6.700 

2.503 

17. 020. 70 

Do. 

Oat    11 

&1 

40 

8,023 

L080 

4,238.27 

Do. 
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Table  HI. 


ATCHAFAXAYA  BIVER. 


1880. 
Jaly  3 
July  28 
Aug.  21 
Oct  5 
Jane 10 
July  24 
Aug.  16 
Sept  18 
Oct  5 
Jane  10 
Jaly  23 
Ang.  16 
8«ptl8 
Oct     5 

1879. 
Au2.28 

1880. 

Jnne 16 

July  23 

Auk.  16 

Sept  18 

Oct     5 

Jaly    6 

July  21 

Ang.   5 

Aat(.18 

Oct     8 

June  23 

Jaly  23 

AufE.  16 

Sept  18 

Oct     5 

Jane  23 

Tnly  23 

ing.  10 

kst     5 

'ane22 

»ly23 

n«.17 

Bt     5 

me  22 

ly24 

»g.l7 

C    6 

»e21 

y24 

621 
'24 

,17 
6 


t 
t 

g, 

o 

1 

• 

Fe€L 

22.0 

87 

2&2 

62 

14.1 

53 

10.4 

87 

26.7 

21 

29.8 

52 

15.9 

45 

13.4 

36 

10.4 

41 

26w7 

27 

30.0 

38 

15.0 

47 

13.4 

32 

10.4 

35 

8.7 

63 

28w^ 

35 

30.0 

43 

15.9 

50 

13.4 

41 

10.4 

39 

24.1 

48 

29.7 

48 

2L7 

39 

15.0 

45 

10.2 

47 

24.1 

42 

80.0 

43 

15.7 

48 

13.4 

45 

10.4 

47 

24.1 

36 

30.0 

38 

15.7 

53 

10.4 

29 

24.6 

48 

30.0 

46 

15.4 

41 

10.4 

29 

24.6 

48 

20.9 

53 

15.4 

62 

10.4 

40 

24.8 

47 

20.9 

46 

16.4 

53 

10.4 

34 

24.8 

44 

20.9 

49 

15.4 

45 

10.4 

42 

Sq.ft, 
57,605 
69,744 
58.185 
58,483 
32.556 
83.291 
80,722 
30,515 
30,662 
24,713 
23,357 
22,447 
22,344 
22,454 

22,007 


Change. 


25. 
24. 
23. 
23. 
23, 
25, 
24. 
24. 
24. 
24. 
26. 
27, 
26. 


24. 
24. 
24. 
24, 
28. 
2«, 
27, 
27, 
32, 
32, 
31. 
31. 
31, 
31. 
30. 
30, 
33. 
33, 
82, 
32, 


887 
622 
692 
552 
467 
031 
927 
870 
590 
451 
916 
356 
885 
423 
286 
772 
517 
847 
442 
469 
417 
277 
468 
829 
205 
664 
718 
087 
467 
612 
556 
151 
169 
514 
5U 


8q.ft 


2,130 


296 


736 


187 


110 


440 


330 


191 
466 


54 
'380 


18 
30' 


1,559 


2,569 
207 


1,356 
910 
103 


447 


1,285 

030 

140 

85 


104 

57 

280 

130 


471 
462 
137 


255 
405' 


52 
1,140 


1.631 


655 


855  I 
56 


Fset 
77.0 
80.3 
75.7 
75.4 
59.8 
60.8 
55.3 
65.3 
55.3 
45.8 
40.9 
39.7 
40.3 
39.3 

40.1 

41.0 

30.1 

86.1 

35.6 

36.1 

35.8 

35.- 

34.8 

35.0 

34.0 

48.2 

48.7 

47.0 

46.5 

46.5 

42.0 

42.0 

44.4 

44.0 

53.0 

53.0 

48. 

47. 

38.6 

37.6 

36.4 

36.1 

40.0 

40.0 

38. 

37. 

44. 

44. 

42.5 

43.0 


6 
4 


2 
5 
0 
7 


Widths. 


S 


Sq.ft. 


76, 017 


43.465 


35,289 


36,781 


38,089 


38.896 


36,218 


39,605 


I 


I 

00 


45,080 


Sq.ft. 


37,971 


16,769 


9,628 


Feet. 


1.130 


820 


FmL 


894 


852 


647 


435 


10, 180 


12,083 


12,160 


11,713 


15.158 


816 


855 


417 


493 


45,  596       15, 981 


800 


720 


755 


855 


604 


483 


467 


640 


15.362 


895  610 


46.343  I     16,372 


840 


665 


RED  RIVER  ABOVE  UPPER  MOUTH. 


1 

23.7 

63 

1 

29.3 

84 

; 

21.4 

62 

\ 

15.3 

62 

\ 

10.1 

38 

.50.840 
50,662 
51,500 
51, 012 


178 


838 


488 


48,894 ,    2,118 


.34.5 

33.5 

35.5 

d.'*.! 

80.7 

28,338 
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LOWSR  OLD  RIYSB. 


Abovb  thb  Atchafalata. 


A.... 
A... 
A.-.. 
A.... 

S:::: 

B.  .. 

B..., 

C... 

C... 

C... 

C... 

D... 

1),.. 

J>... 

B... 


I 


1880. 
June 18 
July  26 
Aag.  19 
Oct  6 
JuBel8 
July  26 
Aag.  19 
Oct  6 
Jane  23 
July  26 
Aug.  21 
Oct  8 
June 23 
July  26 
Aug.  21 
Oct     8 


26.0 
29.3 
14.7 
10.4 
26.0 
29.3 
14.7 
10.4 
24.0 
29.8 
14.2 
10.2 
24.1 
29.2 
14.2 
10.2 


o 


62 

71 
74 
47 
40 
57 
45 
34 
57 
58 
51 
40 
47 
58 
42 
37 


Sq.fi. 
M,090 
64,666 
63.664 
63,084 
50,708 
50.522 
49.880 
49. 674 
45.208 
45.288 
44.512 
44,100 
42,830 
42,786 
41,978 
42,130 


CbMige. 


P 


Sq.fU 


576 


80 


Sq.Jt, 


1,002 
580 


186 
642 
206 


152 


776 
322 


44 

808 


0^ 

1^ 


FeU. 

38.4 
3a4 
87.8 
37.6 
4&4 
45.0 
43.5 
43.4 
4L2 
42.0 
39.2 
38.6 
40.2 
40.2 
89.8 


'a 


Sq.fL 


96,190 


I 


'Sq.fL 


24,222 


27,074 


20,200 


20,404 


Widtha. 


.a 


I 


Feet. 


8,300 


n,680 


*1,400 


'1,200 


FmL 


Bklow  the  Atchapalata. 


1... 
1... 
1... 
1... 
E.. 


E. 
E. 
F. 
F. 
F. 
F. 
6. 
6. 
6. 
G. 
G. 
H. 
H. 
H. 
H. 
H. 
I.. 
I  . 
I.. 
I.. 
J. 
J. 
J. 
J. 


K. 

K 

K. 

L. 

L. 

L. 

L. 

H 

H 

H 

X 

K- 

K. 

N. 

N. 


June 23 
July  28 
Aug.  26 
Oct  8 
June  24 
July  26 
Aug.  23 
Oct  8 
June  24 
July  26 
Aug.  23 
Oct  7 
June  25 
July  27 
Aug.  23 
Sept  20 
Oct  7 
June  25 
July  27 
Aug.  23 
Sept  20 
Oct  7 
June  26 
July  27 
Aug.  23 
Oct  7 
July  2 
July  27 
Aug.  23 
Oct  7 
June  29 
July  31 
Aug.  24 
Oct  12 
July  2 
July  80 
Aug.  24 
Oct  12 
July  1 
July  80 
Aug.  24 
Oct  12 
July  1 
July  80 
Aug.  24 
Oct  12 


24.1 

49 

28.3 

58 

12.6 

48 

10.2 

32 

23.6 

57 

29.2 

66 

13.6 

34 

10.2 

27 

23.5 

68 

29.2 

57 

13.5 

45 

10.2 

38 

23.1 

86 

28.7 

63 

13.4 

44 

13.4 

39 

10.0 

28 

23.0 

90 

28.7 

71 

13.4 

46 

.  13.4 

56 

9.9 

27 

22.4 

150 

2^8 

87 

13.3 

41 

9.8 

35 

22.5 

109 

28.9 

99 

13.2 

52 

9.5 

48 

2L8 

110 

26.0 

123 

12.9 

41 

8.7 

25 

22.6 

92 

27.0 

118 

12.7 

53 

8.6 

25 

22.2 

82 

27.0 

121 

12.6 

35 

&6 

28 

22.2 

43 

26.8 

65 

12.4 

33 

8.5 

26 

32.028 
82,450 
82,392 
32.150 
45,546 
46.474 
43,640 
43. 310 
47.084 
47.930 
46.194 
45.186 
49.768 
60,332 
47,408 

47,  572 
47, 254 
50,882 
61,546 
49, 250 

48.  922 
48.808 
43.476 
43,642 
41, 728 
41,318 
64,262 
66.238 
60,986 
60,800 
73,298 
70, 752 
69,328 
69,012 
16,374 
15,680 
16,304 
16.802 
14.858 
14, 602 
15,188 
15. 816 
16,594 
16.632 
17,128 
17,144 


16.8 

20.7 

19.9 

19.5 

23.4 

22.6 

22.2 

20.4 

14.1 

15.3 

12.9 

10.5 

7.4 

7.5 

4.7 

6.7 

5.3 

7.4 

6.2 

4.3 

4.6 

4.2 

4.8 

5.6 

3.2 

4.6 

10.7 

10.2 

10.1 

9.6 

11.0 

11.0 

9.2 

9.2 

1L4 

9.6 

11.0 

11.0 

11.0 

9.1 

8.3 

11.8 

10.4 

&2 

a8 
7.9 

7,050 
5,800 
8,434 

1,782 

1,442 
1,516 
2,470 
1,918 
1,168 
2,180 
2.0M 

422 

58* 

242 

95,078 
87,348 

91,462 

95,506 

80,928 

110,864 

186.032 

928 

•  •••••  •• 

**2,*834' 
330 

846 

"i*736* 
1.008 

564 
'"*'i64' 

2,024 

'""sis" 

664 

'*i*296 
328 
114 

166 

*i,*9i4 
410 

1,976 

"5.252' 
186 

2,544 

1,424 

316 

""'624' 

694 
2 

*  686 

128 

266 

68 

476 
16 

••4...*. 


'1,650 


8,425 


2,800 


2,850 


2,865 


2,660 


8,070 


4,100 


8^780 


*S,486 


*1,1« 


41» 


•Tobw. 
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Table  III. — Atchafalaya  River — CoDtioned. 


a 

I 


O. 

o. 

o 

o 

p 
p 
p 

K 
R 
R 
R. 

S. 
8. 

8. 
S. 
T. 

T. 
T. 

T 
U 
M 


....( 


V 


2     - 


W, 


^' 


^^ 


0.15. 


)ro.l8, 
Stoker 


6 
I 


1880. 
July  1 
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P5. 
REMOVING  RAFT  IN  RED  RIVER  AND  CLOSING  TONE'S  BAYOU,  LOUIS^AHA 
REMOVAL  OF  RAFT  IN  RED  RIVER,  LOUISLANA. 

The  steamer  Florence,  in  charge  of  Capt.  M.  B.  Lydon,  was  taken  to 
Shreveport  upon  the  approach  of  the  high-water  season,  so  as  to  be  in 
readiness  to  keep  the  river  clear  of  drift  and  prevent  the  formation  of 
new  raft. 

Considerable  work  was  done  daring  the  months  of  December,  January, 
and  February,  and  we  were  enabled  to  keep  the  river  open  to  naviga- 
tion. In  some  places  raft  had  reformed,  reaching  nearly  across  the 
river,  and  extending  to  the  bottom.  Two  of  these  jams,  each  about  500 
feet  in  length,  and  one  of  250  feet,  were  broken  up ;  83  side  jams  were 
also  destroyed  and  193  snags  removed. 

CLOSING  tone's  BAYOU,  LOUISIANA. 

As  the  appropriation  of  June  14, 1880,  was  not  sufficient  for  both 
works,  by  letter  from  the  department  under  date  of  September  3, 1880, 
I  was  authorized  to  withhold  so  much  of  the  appropriation  for  raft  and 
Tone's,  as  had  been  allotted  for  this  latter  work,  and  combine  it  with  a 
portion  of  next  appropriation,  for  building  the  earthen  dam  in  Tone's 
Bayou  and  connecting  with  the  levees  on  ^d  River.  After  the  passage 
of  the  bill  of  Marcl^  3,  last,  specifications  were  issued  and  propoaaU 
called  for  for  the  work,  to  be  opened  June  23.  But  one  bid  was  received, 
that  of  Alfred  L.  Gervin  and  John  A.  Bietry,  for  $23,550.  The  proposal 
of  William  Robson  and  S.  J.  Ward,  offering  to  do  the  work  for  $37,000,- 
did  not  reach  me  until  the  following  day. 

The  raft  work  is  not  permanent ;  immense  quantities  of  drift  are  brought 
down  on  each  flood,  which  if  not  removed  would  cause  an  entire  closure 
of  the  river  in  one  season.  It  is  necessary  to  have  a  boat  to  patrol  the 
river  from  Shreveport  to  the  head  of  the  raft,  and  keep  this  drift  in  mo- 
tion, and  prevent  it  from  lodging  and  forming  new  raft. 

The  original  detailed  estimate  for  the  removal  of  the  raft  (see  mj 
report  for  flscal  year  ending  June  30, 1876,  also  previous  report  of  Captain 
Howell)  was  $259,014,  with  additional  items  for  keeping  open  the  channel 
for  fiscal  year,  $50,000 ;  and  for  subsequent  years  it  was  estimated  that 
from  $10,000  to  $25,000  would  be  required. 

More  land  has  been  opened  this  year,  and  more  money  invested  in 
cotton  culture  in  the  district  tributary  to  Shreveport  than  in  any  other 
in  the  cotton  belt,  excepting  perhaps  in  Texas.  Many  of  the  large  plant- 
ers are  rapidly  clearing  new  land  and  increasing  the  facilities  of  their 
plantations. 

The  above  works  are  sltnated  in  the  third  collection  district  of  Lonisiana.  The 
nearest  port  of  entry  is  New  Orleans. 

During  the  coming  season  it  is  proposed  to  build  Tone's  Bayou  dam, 
and  employ  the  steamer  Florence  in  keeping  the  river  open  during  the 
flood  seasons,  and  in  removing  certain  portions  of  the  old  raft. 

With  the  appropriation  of  $18,000  asked  for,  for  the  fiscal  year  ending 
June  30, 1883,  it  is  proposed  to  keep  the  river  open  and  remove  old  raft 

The  former  appropriations  are  as  follows : 

By  act  approved  Jnne  10,  1872 $150.  (W 

By  act  approved  March  3, 187:) 80,001 

By  act  approved  Jnne  23,  1874 50,00$ 
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By  act  approved 
^^aet  approved 
£y  ailotuient  Au 
By  act  approved 
By  act  approved 
JB.v  act  approved 
By  act  approved 
By  act  approved 


March  3, 1875 .• $20,000 

August  I4y  1876,  for  removing  raft  and  closing  Tone's  Bayou .  35, 000 

ffU8t27;  1^7,  for  closing  Tone's  Bayou 4,500 

February  7,  1878,  for  removin^!^  raft 6,000 

June  18,  187H,  for  removing  rafc  and  closing  Tone's  Bayou .  24, 000 

March  3, 1879,  fbr  removing  raft  and  closing  Tone's  Bayou.  15, 000 

June  14,  1880,  for  removing  raft  and  closing  Tone's  Bayou.  25, 000 

March  3,  18S1,  for  removing  raft  and  closing  Tone's  Bayou.  10, 000 

Money  statement 


July  1,  1880,  amount  available 126,634  76 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$36,634  76 

^nly  1, 1881,  amount  expended  during  6sca]  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,452  12 

July  1,  1881,  amount  available 31,182  64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     18, 000  00 

The  following  is  the  abstract  of  the  bid : 


Ah9tract  of  propoBaU  for  bailding  an  earthen  dam  in  Tonnes  Bayou,  LouUianaj  and  con- 
nceHng  levees  received  in  response  to  advertisement,  dated  May  14,  1881,  and  opened  June 
23, 1881,  by  Maj,  W,  H,  H.  Benyaurd,  Corps  of  Engineers, 


Vo. 

Names  of  bidders. 

i>*<o^                Date  of   comple- 
^^<^«-                  tion  of  work. 

Beniarks. 

1 

Alfred  L.  Gervin  and 
John  A.  Bietry. 

$23,550     for    the     During  low- water 
whole  work.              of  1881. 

• 

• 

Speciflcatlons  were  not  attached 
to  proposals. 

Alterations  of  Bietry  from  Viotry 
on  bidder's  bond,  and  also 
name  of  Simon  Hernsheim  on 
bidder's  bond  not  noted  on  the 
proposal  over  signature  of  bid- 
ders. 

COMMERCIAL  STATISTICS. 


Sbreyeport  is  the  principal  distributing  city  for  Red  River,  and  for  the  nine  months 
ftt>m  September  1,  18dQ,  to  May  31,  1881,  the  following  business  was  done  : 

Cotton  shipped  to  New  Orleans bales..  86,646 

Cotton  seed  shipped  to  NewOrleans sacks..  43,000 

Oil  cake  shipped  to  New  Orleans do . . .  6,  658 

Oil  meal  shipped  to  New  Orleans do.. .  1,600 

Oil  shipped  to  New  Orleans baiTcls..  1,592 

Orain  and  ha^  shipped  to  New  Orleans tnns . .  53 

"Wet  hides  shipped  to  NewOrleans pounds..  155,050 

Dry  hides  shipped  to  New  Orleans do 150, 695 

Wool  shipped  to  NewOrleans do 105,400 

Tallow  shipped  to  New  Orleans do 10,000 

Beeswax  ship|)ed  to  New  Orleans do 14, 000 

Ifiscellaneous  merchandise  shipped  to  points  on  the  river  below  Shreve- 

port ...tons..  5,000 

The  shipment  of  cotton  from  Shreveport  to  the  East  by  rail  this  year  amonnts  to 
121,193  bales  against  58,243  bales  for  th^  same  time  last  year,  while  by  river,  via  New 
Orleans,  it  amonnts  this  year  to  37,474  bales  against  14,181  bales  for  the  same  time  last 
year.  This  results  fn>m  the  fact  that  better  tnrongh  rates  are  offered  by  the  steam- 
boats. 

The  total  receipts  of  cotton  at  Shreveport  this  year,  up  to  June  1,  amounts  to  77,498 
balea;  .this  does  not,  however,  include  the  cotton  received  by  rail  and  from  the  Upper 
Bed  River  for  throngh  shipments,  but  is  the  amount  actually  handled,  by  the  merchants 
of  the  city.  This  cotton  was  received  as  follows :  14,472  bales  by  river,  18,257  bales  by 
caily  and  44,769  bales  by  wagon.    A  large  amount  of  the  cotton  received  by  wagon 


1404      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

comes  from  the  pariahee  east  of  Shreveport,  add  is  iiroaglit  across  the  riTcr  oo  tfe 
fwry-boat.  Ahoat  3,500  bales  were  brought  by  steamboat  §N>m  below,  eonsigasd  U 
8kreTeport  merchaDts. 

The  nnmber  of  steamboats  ranning  to  and  from  Sbreveport  are  20 ;  total  toonaee  <f 
same,  64,630;  yalae  of  annnal  imports  (estimated),  $11,253,960;  valae  of  amraMcs- 
ports  (estimated ),  |5,d37,600. 


P  6. 
REMOVING  OBSTRUCmONS  FROM  RED  RIVER,  LOUISIANA. 

Daring  the  past  season  operations  were  carried  on  npon  Bed  River 
with  the  snag-boat  O.  O.  Wagner.  The  boat  left  the  Oaachita,  where 
she  had  been  at  work,  and  entered  Bed  Biver  October  15,  1880,  and 
immediately  commenced  the  work  of  removing  the  snags  and  other 
obstructions  from  the  river. 

The  operations  were  carried  on  from  the  month  to  Biverdale,  a  point 
some  25  miles  below  Shreveport.  Considerable  work  was  done  at  many 
points,  bat  notably  at  the  Confederate  rafb,  the  Bapions,  and  the  Falls 
of  Alexandria. 

Tlie  following  is  a  summary  of  the  work : 

Number  of  SDags  removed - 6-3 

Number  of  trees  cut  down    •. 7ftJ 

Nuiuber  of  shore  snags  destroyed 448 

For  details  of  the  operations  I  beg  leave  to  refer  to  the  report  of  Capt 
E.  F.  White  herewith. 

A  contract  was  entered  into  early  in  February  of  this  year  for  the 
construction  of  an  iron  hull  stern- wheel  snag-boat  for  work  in  this  river. 
The  boat  is  nearly  completed,  and  it  is  expected  will  be  ready  for  de- 
livery about  the  Ist  of  August. 

During  the  coming  season  it  is  proposed  to  send  the  new  snag-boat  into 
Bed  Biver  as  soon  as  she  is  conipleted,  for  the  purpose  of  carrying  or 
the  operations,  as  has  been  done  heretofore,  the  estimated  cost  of  her 
running  expenses  for  eight  months  work,  and  incideatalexpenses,  being 
$24,000. 

As  the  work  must  necessarily  be  continuous,  new  obstructions  being 
added  each  year,  no  project  with  detailed  estimates  has  been  submitteii. 

The  appropriation  of  $28,000  a^ked  for,  for  the  present  year  ending 
June  30, 1883,  will  be  expended  in  carrying  on  the  operations  of  the 
snag-boat  and  in  completing  the  outfit  for  the  new  boat. 

The  former  appropriations  are  as  follows : 

By  act  approved  June  18,  1878 $25^  M^ 

By  act  approved  March  3,  1879 ^,500 

By  act  approved  June  14,  1880,  including  cost  of  snag-boat 00, 010 

By  act  approved  March  3, 1881 10,W 

The  above  works  are  situated  in  the  third  coUection  district  of  Louisiana.  The  poii 
of  entry  is  New  Orleans. 

Money  statement. 

Jnly  1,  1880,  amount  available fOO.OOO  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$70, 000  A 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 27.876  81 

Jnly  1,  1881,  amount  available 49,783  II 

▲monn  t  that  can  be  profitably  expended  in  fiseal  year  ending  Jnne  30, 1883 .    2r^,  000  61 
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Mnet  0/  prop^idU  fw  'bmM^  an  iron  \M  tifTRHvAMt  tmmf-^o^JL  %%  rmpwM$  to  ad- 
HMmernf  dated  Dwmher  8,  48d0,  and  opened  Janaary  27, 1881,  6y  Maj.   W.  H,  JET. 
tmjfawrdj  Corps  of  Engineers, 


Ho.  _ 

Names  of  bidders. 

Iron  hull  stem-wheel 
snag-boat. 

Date  of  de- 
livery. 

It  ATii  tt.rlr  ft 

Quantity. 

Prioe. 

^^ 

Allen  *  B1Miyl«11 , 

1 

$44,850  00 

Jaiy  2,  1881  t    Accepted. 

rkport  of  captain  e.  p.  whits. 

United  States  Engineer  Office, 

Memphitf  Tenn,,  January  2,  1681. 

HeIajor  :  I  respectfnily  sabnijt  the  following  report  of  the  operations  of  the  United 
^t^:»te8  snag-boat  O.  G.  Wagner,  in  the  Red  River. 

Xn  compliance  with  your  instrnotions,  I  left  Red  River  Landing  October  15 ;  pro- 
ceeded ap  the  Red  River  and  removed  the  snags  and  other  obstmctions  in  the  vicinity 
^-f  the  following  points,  viz:  Mouth  of  Big  Black,  Lit^tle  Larts,  the  foot  of  Rapions, 
L«»ke  Long,  Racourci,  Nigi  Point,  the  head  of  the  Rapions,  Saint  James,  Barbeiu's 
Landing,  Weir's  Landing,  Cottonwood  Bayou,  Experiment,  Snaggy  Point,  Egg  Bend, 
St<>newall  Landing,  Wise's  Landing,  Enterprise,  Alexandria,  Swuly's  Bar,  Flagland, 
Htghdi,  Grand  Econ,  Rosa  Bar,  Brownsville,  Texas  Landing,  Home  Place,  Bayou  la 
'^hiite,  Starling's,  Morse's,  Cotton  Point,  Irishman's  Shanty,  Campobello,  Robinson's, 
and  Riverdale. 

f  reached  Riverdale  December  17,  where  I  received  orders  to  stop  work  and  proceed 
^*^th  the  boat  to  New  Orleans,  lay  her  up  in  charge  of  two  watchmen,  and  report  to 
^00  at  Memphis. 
.,  ^  ^g  leave  to  call  your  attention  specially  to  the  important  work  accomplished  at 

A  ^^^l^^w''^!?  points: 
.J^t  the  Confederate  raft  below  Alexandria  the  channel  was  so  obstructed  with  the 
P'liT)|>  that  at  low-wat-er  it  was  impossible  for  steamers  to  pass  through  with  a  barge 
^?V  *^vr.     I  removed  these  obstructions,  making  a  channel  150  feet  wide,  thus  enabling 

^^>ner8  to  pass  through  with  a  barge  on  each  side. 
^  ^^  the  Rapions,  the  number  of  sunken  snags  rendered  this  narrow  channel  danger- 
I>&^'  especially  at  night;  I  removed  the  sunken  snags  with  a  sweep-chain,  making  the 
^^*®^ge  of  steamers  at  night  perfectly  safe. 

^  -^t;  the  falls  above  Alexandria,  I  removed  a  sunken  shaft  and  boiler  which  had  been 
l^^^tirce  of  considerable  annoyance  to  steamboat  men  for  some  time,  and  was  exceed- 

^^^  dangerous  to  navigation. 
^^  ^<ound  dangerous  obstructions  at  Snaggy  Point,  but  owing  to  the  sudden  rise  of  the 
-|;v^^^  I  was  unable  to  complete  their  removal,  and  would  most  respectfully  suggest 
^t.  this  point  receive  further  attention. 

^Ixe  summary  of  the  work  accomplished  in  the  Red  River  is  as  follows,  viz :  665  snags 
^^oved,  768  trees  cut  down,  and  448  shorQ  snags  destroyed, 
^t;  is  exceedingly  gratifying  to  me  to  be  able  to  state  that  parties  engaged  in  the 


^I^Vigation  of  the  Red  River  have  not  only  expressed  their  satisfaction  with  the  opera- 
J^t^B  of  the  Wagner,  but  have  highly  commended  her  for  the  large  amount  of  important 
^^k  accomplished  during  the  season. 

Y^  ^i&  conclusion,  1  would  respectfully  call  your  attention  to  the  river  between  Cotton 
^I^Tit  and  Shreveport.    Navigation  is  obstructed  by  leaning  trees  and  snags  projecting 
^^in  the  banks,  rendering  it  dangerous  for  steamboats. 
Very  respectfully,  your  obedient  servant, 

E.  F.  White, 
Commanding  United  States  Snag-hoai  O.  0,  Wagner. 
Mai.  W.  H.  H.  Bknyaurd, 

Corps  of  Engineers,  U,  8,  A, 

COMMERCIAL  STATISTICS. 

For  the  following  statistics  I  am  indebted  to  Charles  P.  Truslow, 
president  of  the  Eed  River  Line : 

From  September  I,  1880,  to  July  1,  1881,  New  Orleans  received  from  Red  River  as 
follows:  ' 

183, 000  bales  of  cotton,  valued  at f9, 150,000 

€0, 000  sacks  cotton  seed,  valued  at 60,000 
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5, 000  h«ad  of  cattle,  Tallied  at $100,00» 

3,000  hogsheads  sugar,  valued  at ki  j 3uO,U09 

10,000  barrels  molasmjs,  valued  at 200,009 

Grain,  hides,  and  sundries,  valued  at 7a,  009 

Total 9.»5,0«> 

There  are  about  50,000  tons  of  feueral  merchandise  shipped  up  Red  River  annnaUy, 
the  value  of  which  will  exceed  the  down-stream  shipments,  as  a  great  deal  of  Tedis 
freights  are  shipped  via  Red  River. 


IMPROVEMENT    OF  UPPER   RED  RIVER,  ARKANSAS,  FROM    FULTON  TO 

THE  HEAD  OF  THE  RAFT. 

During  the  past  neason  the  work  on  Upper  Red  River  consisted  in  the 
removal  of  snags,  logs,  stumps,  &c.,  between  Fulton,  Ark.,  and  the  head 
of  the  raft. 

For  carrying  on  the  work,  the  machinery  of  the  old  crane-boat  belong- 
ing to  the  lied  River  Raft  property  was  taken  to  Fulton  and  plac^ 
upon  a  flat-boat  obtained  for  the  purpose.  The  boat  was  also  properly 
fitted  out  with  aU  the  tools  and  outfit  necessary  for  such  work,  and  op- 
erations commenced  at  Fulton  on  the  1st  of  September. 

The  river  for  the  first  70  miles  was  found  to  be  in  a  very  bad  condition; 
large  drift  piles  had  accumulated  on  the  sand-bars,  and  a  number  of  the 
bends  were  blocked  up  with  a  mass  of  timber  which  had  caved  in  from 
the  banks.  The  work  was  continued  down  to  about  4  miles  below  Spring^ 
Bank,  130  miles  below  Fulton,  when  the  operations  had  to  be  suspended 
on  account  of  high-water.  During  the  time  worked,  4G0  snags  were 
pulled,  1,155  logs  removed,  371  stumps  taken  out,  and  190  trees  cut  dowiu 

The  following  extract  taken  from  the  reports  of  George  Alban,  who 
was  in  charge  of  the  work,  will  give  the  nature  of  the  operations: 

After  receiving  your  instructions  to  take  charge  of  the  work  on  Upper  Red  River, 
I  proceeded  to  Fulton,  Ark.,  at  which  place  I  arrived  on  the  14th  July.  I  had 
ordered  the  tools  and  equipments  belonging  to  the  Red  River  raft  work  to  be  shipped 
from  Shreveport,  and  also  the  crane-boat  machinery  which  was  stored  at  that  place, 
but  it  did  not  reach  Fnlton  until  the  30th  of  July.  I  then  hired  carpenters  and 
laborers  and  commenced  fitting  up  the  crane  machinery.  I  put  all  the  force  at  work 
that  I  could  abtain,  and  ha<l  the  boat  ready  for  work  on  September  I. 

We  left  Fulton,  passed  through  the  bridge  and  commenced  operations  immediately 
below.  We  found  the  river  full  of  snags  and  beds  of  logs,  both  in  the  channel  and 
on  the  sides  of  the  banks.  The  crane  machinery  worked  weU  until  the  4th  of  Octo- 
ber, when  a  guy  hook  gave  wav  while  raising  a  large  cotton  tree,  drawing  the  maat 
over  the  bow  of  the  boat,  brcaldng  the  casting  on  the  foot  of  the  mast,  and  the  circle 
ring  on  the  deck.  I  immediately  sent  the  casting  to  Little  Rock,  Ark.,  and  had  a  new 
one  cast.  We  lost  about  six  days  in  building  a  new  mast  and  boom  for  the  crane, 
and  in  strengthening  the  guys  and  other  parts  of  the  boat,  but  in  the  mean  time 
kept  the  force  at  work  chopping  on  the  heads  of  the  sand-bars  where  large  drift  piles 
had  accumulated. 

We  found  the  river  below  Dooley's  Ferry  in  a  very  bad  condition ;  some  of  the 
bends  were  a  perfect  mass  of  timber  which  had  caved  in  from  the  banks,  until  we 
reached  Chicouini  Cut  oflf,  which  is  70  miles  below  Fulton. 

The  river  below  this  point  commenced  to  improve,  the  banks  had  been  cleared  of 
fallingtimber,  and  a  less  number  of  snags  were  found,  until  we  reached  the  head  of 
Long  Prairie,  a  distance  of  35  miles.  From  this  point  to  Spring  Bank,  a  distance  of 
20  miles,  the  river  is  in  a  good  condition,  very  few  snags,  and  a  clean  bank. 

When  we  arrived  here  the  river  had  risen  9  feet  and  was  still  rising,  and  by  the 
time  we  had  gone  4  miles  below  Spring  Bank  the  work  had  to  be  stripped,  as  the  river 
was  too  high  for  successful  operations.  Having  received  orders  that  as  soon  as  the 
river  rose,  to  take  the  boat  to  Shreveport  and  lay  up,  we  proceeded  to  do  so,  arriving 
there  on  the  13th  of  December,  1880,  when  the  men  were  paid  off  and  the  boat  and 
property  laid  up  in  chaige  of  a  watchman. 


-^ 
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^Ehe  steamer  Florence  made  an  attempt  to  go  to  Fnlton  in  April  last, 
bMxt^  l^><i  to  return  on  account  of  low- water.  Another  attempt  was 
010^0  in  May,  and  some  work  was  done  in  the  raft  region,  but  after  a 
fe^v'  days  the  water  commenced  to  rise  and  the  boat  returned  to  Shreve- 
poJc-t.  y 

1^0  appropriation  was  asked  for  for  the  fiscal  year  ending  June  30, 
IS^^Y  and  none  will  be  asked  for  for  the  year  ending  June  30, 1883,  as 
it  i£  considered  that  with  the  balance  of  fdnds  on  hand  this  section  of 
th^  river  can  be  placed  in  a  good  navigable  condition  when  there  is 
gxsjfficient  water  for  boats  to  run. 

This  work  is  not  permanent,  and  as  each  flood  brings  in  new  obstruc- 
Uons,  in  the  near  future  appropriation  will  have  to  be  made  to  keep  the 
nyer  in  a  navigable  condition. 

The  estimated  coet  of  this  improvement  was  $19,560. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1879 .' $10,000  00 

By  act  approved  June  14,1880 10,000  00 

I  Money  statement 

jQlyl,18eO,  amount  available $14,223  66 

^'oly  1, 1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
;  liabiUties  July  1,  1880 9,464  32 

I        %1,  1881,  amount  avaDable 4.759  34 

i 

COMMBRCIAL    STATISTICS. 

.  ^d  amount  of  freight  shipped  to  Shreveport  from  above  and  below  f\ilton.  Ark., 
"M  follows:  6  ff  r  ,  , 

^^l^n bales..     17,500 

J;<>tton  aeed sacks..    38,000 

Merchandise,  &c.,  received  from  Shreveport tons. . .      3, 000 

In  addition  to  this  a  number  of  bales  of  cotton  wero  shipped  on  the  steamboat  be- 
lODi^n^  to  the  Iron  Mountain  Railroad,  from  Spring  Bank  up  to  Fulton,  and  from 
♦^J'ebyrail. 

y^  port  of  entry  and  collection  district,  see  report  for  removing  raft  in  Red  River 
^^  closing  Tones  Bayou,  Louisiana.  • 


P  8. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

1 -^the  snag-boat  John  R.  Meigs  was  sent  into  the  Yazoo  November  1, 
^SO,  for  the  purpose  of  removing  snags,  logs,  and  other  obstractions 
^^ni  the  stream.  The  work  was  continued  until  the  1st  of  December, 
?^ben  operations  were  suspended  on  account  of  high-water.  During  this 
^^Ine  65  snags  were  removed,  and  468  leaning  trees  cut  down. 

The  steamer  Florence  was  also  engaged  for  a  couple  of  weeks  in  Oc- 
V)ber  in  the  Upper  Yazoo,  working  in  conjunction  with  the  Meigs ;  6 
^^ags  and  2  side-jams  were  removed,  and  1,213  leaning  trees  cut  down. 

On  the  1st  of  June  the  Meigs  was  again  sent  into  the  Yazoo  to  en- 
gage in  the  usual  work  of  removing  obstructions.  She  will  be  contin- 
ued in  this  work  until  needed  by  Captain  Handbury  for  work  in  his  dis- 
trict. During  the  month  180  snags  and  3  rack-heaps  were  removed,  and 
and  513  leaning  trees  cut  down. 
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With  the  appropriation  of  March  3, 1881,  it  is  proposed  to  continue 
the  work  of  removing  wrecks,  snags,  and  other  obstructions  from  t2ie 
stream. 

The  work  is  not  permanent ;  new  obstrnctions,  caused  by  floods,  car- 
ing banks^&c,  are  brought  into  the  stream  each  year,  and  which  have 
to  be  removed  in  order  to  improv:e  the  navigation. 

ESTIMATE. 

Eight  months  expenses  of  snag-boat,  inclading  incidental  repairs,  at  $2,500 
per  month ' ^,000  00 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3,  1873  (applied  to  the  removal  of  eleven  wrecks, 

sunk  in  the  stream  during  the  operations  of  the  war)  $40, 000  00 

By  act  approved  March  3, 1675 12,000  00 

By  act  approved  August  14,  1876 15,000  00 

By  act  approved  June  18,  1878 25,000  00 

By  act  approved  March  3,  1879 15.000  08 

By  act  approved  June  14,  1880 12,000  00 

By  act  approved  March  3,  1881 6. 000  00 

The  Tazoo  River  is  in  the  collection  district  of  Yioksburg,  Mus.  The  port  of  entry 
is  New  Orleans,  La. 

Money  statement. 

July  1, 1880,  amount  available $12,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6,000  00 

$18.000  00 

Julv  1)  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 13,266  15 

July  1,  1881,  amount  available 4,733  8S 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     20, 000  00 

COMMERCIAL  STATISTICS. 

The  amount  of  freight  brought  out  of  the  Tazoo  and  Tallahatehee  riveni.  &«  per 
statement  furnished  by  Capt.  E.  C.  Carroll,  superintendent  of  the  Yazoo  Riyer 
Packet  Company,  is  as  follows : 

Cotton  brought  out  by  boats  belonging  to  the  Yazoo  River  Packet  Com- 
pany  bales..  68,427 

Cotton  brought  out  by  other  boats do...    5,000 

Cotton  seed  brought  out  by  boats  belonging  to  the  Yazoo  River  Packet  Com- 
pany  : sacks..  30,687 

Cotton  seed  brought  out  by  other  boats .do...  30,000 

A  large  number  of  staves,  cattle,  hogs,  &o.,  are  also  transported,  and  in  addition 
there  is  a  corresponding  amount  in  value  of  return  freight,  consisting  of  plantatioa 
supplies  and  general  merchandise. 

The  value  of  the  above  products  and  freight  is  estimated  as  follows : 

73,427  bales  of  cotton $2,937,0(»05 

60, 687  sacks  of  cotton  seed 24,274  89 

Cattle,  hogs,  staves,  &c 10,000  00 

Return  freight 2,971,354  » 

Total  estimated  value  of  up  and  down  freight 5,  d42, 709  61 


IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

As  none  of  the  snag-boats  under  my  charge  could  be  spared,  authority 
was  granted  me  to  charter  a  light-draught  steamboat.    This  was  done 
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and  work  continued  upon  the  river  in  the  removal  of  obstructions  to 
navigation  and  in  building  dams  at  the  shoal  places. 

O[>erations  were  continued  for  six  months  and  extended  from  the 
mouth  of  the  river  to  Faisonia,  the  present  head  of  navigation.  During 
the  seasou  472  snags  and  logs  were  removed  and  over  7,000  trees  cut 
down.  Many  of  the  logs  were  firmly  imbedded  in  the  mud  and  required 
a  considerable  amount  of  power  to  eft'ect  their  removal.  A  number  of 
the  shoal  places  were  caused  by  logs,  the  removal  of  which  had  the  effect 
of  deepening  the  channel. 

Wing-dams  were  built  at  Callao  and  Vick's  Landing,  for  the  purpose 
of  concentrating  the  water  into  a  single  channel  and  deepening  the 
water  on  the  bars.  Before  commencing  the  work  the  water  over  these 
bars  was  scarcely  18  inches;  at  the  completion  of  the  work  the  depth 
had  increased  to  3^  feet,  with  a  reasonable  expectation  that  it  would  be 
still  further  increased. 

The  following  extract  from  the  weekly  reports  of  J.  J.  Barry,  in  charge 
of  the  work,  will  give  in  detail  the  different  operations : 

July  2. — As  the  water  in  the  upper  river  is  anusaally  hiu^h  for  this  season  of  the 

year,  a  consequence  of  the  continaous  rains  during  the  month  of  June,  it  is  very  diffi- 

cnlt  to  secure  a  firm  hold  on  many  of  the  sunken  logs,  which  during  extreme  low-water 

are  serious  impedimenta  to  navigation.    The  operations  so  far  liave  been  confined 

principaUy  to  the  cutting  of  the  leaning  trees  along  the  banks.     The  river  has  risen 

within  the  past  four  days  about  2  feet;  when  it  falls  to  or  near  low-water  line  I  think 

it  would  be  well  to  go  over  the  section  we  have  already  worked  on  and  remove  more 

logs.     Up  to  the  present  date  I  have  to  report  the  cutting  of  1,700  trees,  and  removal 

of  67  logs.     The  trees  are  comparatively  small,  being  of  an  average  diameter  of  about 

1  foot.     Willow,  Cottonwood,  sycamore,  and  gum  constitute  the  general  growth  along 

the  banks,  the  willow  predominating.     The  majority  of  the  logs  removed  are  gam. 

varying  in  diameter  from  2  to  4  feet,  and  in  length  from  75  to  100  feet.     They  are  found 

to  be  firmly  imbedded  in  mud  and  sand,  and  their  removal  calls  for  heavy  capstan 

power. 

July  9. — Since  my  last  report  the  work  has  been  continued  to  Shell  Ridge,  a  distance 
of  fifteen  miles  below  Johnsonville,  the  county  seat  of  Sunflower  County.  The  river 
has  fallen  about  18  inches  since  the  2d  instant.  It  is  still  too  high  to  permit  of  the 
removal  of  some  logs  which  would  be  much  in  the  way  at  a  low  stage  of^ water.  The 
auionnt  of  work  done  is  320  leaning  trees  cut  and  119  logs  removed. 

July  16. — The  water  at  this  point,  Waco,  has  fallen  within  the  past  week  about  10 

inches.     It  li:is  risen  at  Choctuw  Landing  (just  below  the  head  of  Little  Sunflower), 

within  the  same  time,  fullv  as  much ;  the  backwater  from  the  Mississippi  causing 

the  rise  in  the  lower  part  ot  the  river.     Two  hundred  and  twenty  trees  have  been  cut 

and  116  logs  removed. 

July  24.— During  the  past  week  93  logs  have  been  removed  from  the  channel- way  of 
the  river,  in  the  reaches  above  and  below  Shel  Ridge.  The  boat  will  go  below  this 
evening  to  work  at  cutting  leaning  timber  on  the  river  between  HoUana's,  Choctaw, 
wd  Silver  Creek  Landings.  More  log-pulling  will  be  necessary  in  the  upper  part  of  the 
river,  when  the  water  shall  have  gone  down  2  or  more  feet.  At  the  present  stage  their 
removal  is  so  nearly  impracticable,  with  one  ordinary  steamboat  apparatus,  that  I 
think  it  an  economy  of  time  and  labor  to  move  below  and  cut  the  leaning  timber. 

Jttljl  31. — Since  last  report  work  has  been  done  on  the  river  between  Holland's  Land- 

^g  and  Choctaw,  or  head  of  Little  Sunflower ;  18  logs  removed  and  about  400  trees 

^^^    On  sheet  No.  2  the  line  A — B  at  head  of  a  chute  shows  position  of  a  dam  which 

^^  made  by  a  coal  barge  and  some  pecan  trees.     The  water  in  channel  was  so  shallow 

^^t  boat«  had  to  be  pulled  through,  and  the  head  of  chute  was  closed  to  increase  the 

"^Pth  of  channel-way.     It  is  now  full  4  feet.    The  Sunflower  reports  water  at  Callao 

*^^  Vick's  Landing  very  low.    These  two  places  nee<l  immediate  attention.    They  can 

P^  Teadily  improved  by  cloe»e  wing-dams,  and  I  would  therefore  advise  that  such  works 

"^  eoDMtructed  at  once. 

^ugwfi  9. — About  40  logs  were  taken  out  of  the  drift  below  Choctaw,  and  170  trees 
^^t,  averaging  12  inches  m  diameter.  Wednesday  we  left  Cypress  Bend  and  proceeded 
^  Callao  to  construct  wing-dams,  which  will  keep  us  busy  for  about  ten  days. 

<iugMf  14. — The  dam  on  the  left  bank  of  the  river  will  be  180  feet  in  length,  and  the 
2.^^  on  thn  right  bank  220  feet.  The  piles  are  driven  about  6  feet  in  the  bed  of  the 
^^er,  which  is  sand  for  about  4  feet,  aud  underneath  muck;  they  are  driven  firmly 
^^d  will  stand.  The  depth  of  water  on  the  bar  before  commencing  the  dam  was  & 
^ches ;  it  is  now  by  sounding  this  afternoon  3^  feet  over  the  entire  bar. 

89  E 
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August 21, — ^We  completed  the  two  wings  of  the  dam  at  Callao.  ou  Tnesdaj,  17th  in- 
stant. The  depth  of  the  water  before  their  constraction  was  about  22  inches;  it  bj» 
now  an  average  depth  of  3^  feet  over  the  entire  bar^  which  is  ample  for  the  navigation 
of  any  craft  now  on  the  river,  and  the  channel  will  continue  to  deepen.  I  thought  it 
best,  in  order  to  prevent  the  water  from  undermining,  to  re-enforce  the  dam  with  several 
large  loads  of  willows  thickly  laid  above  the  work;  this,  I  am  sure,  will  make  it  per- 
manent, and  continually  increase  the  depth  of  water.  On  Wednesday  we  came  up  to 
this  place  (Vick's  Landing),  a  distance  of  24  miles  from  Callao,  where  there  are  two  bars 
which  obstruct  further  navigation ;  in  fact  our  little  steamer  could  not  pass  over  them, 
the  water  having  only  an  average  depth  of  IH  inches.  I  propose  to  construct  two  wing- 
dams  from  the  left  bank  of  the  river,  each  130  feet  in  lengtn  and  about  250  feet  apart, 
which,  when  completed,  will  give,  I  hope,  about  4  feet  or  water  over  both  bars.  The 
logs  in  the  channel  must  be  removed,  for  they  have  made  the  shoals;  many  of  them 
lie  deep  in  the  mud  and  may  give  us  trouble.  Our  next  work  is  cutting  timber  and 
pulling  logs  between  Vick^s  Landing  and  Garvin's  Ferry,  12  miles  above  here,  which 
will  tskke  about  four  days.  I  then  propose  to  attack  the  logs  and  timber  at  Kelton  Bayoa 
Bend,  15  miles  below  Vick's  Landing,  which  will  occupy  us  for  at  least  two  weeks. 
The  Mussel  Shoals,  of  which  you  spoke  to  me,  and  which  you  then  thought  might 
give  trouble,  have  offered  no  obstruction  up  to  this  time,  and  it  is  probable  thej 
will  not  duringthis  season  on  account  of  the  winjg^.<iams,  drc,  built  there  last  year. 

August  28.— -We  completed  the  lower  wing  oi  the  dam  at  Tick's  Landing,  upon 
which  we  were  engaged  at  time  of  my  last  report,  but  before  commencing  the  second 
wing,  which  I  had  contemplated  building  250  feet  above,  the  dam  broke,  and  all  oor 
labor  was  lost.  This  was  in  consequence  of  its  being  built  at  too  great  an  angle  with 
the  channel  to  resist  the  volume  of  water  forcing  itself  against  it.  However,  ve 
knocked  it  to  pieces  and  secured  the  lumber,  with  which  I  built  another  dam  on  the 
same  side  of  the  river,  a  little  lower  down,  135  feet  in  length ;  this  one  is  constructed 
so  that  it  will  last.  Not  wishing  to  make  another  requisition  for  lumber,  I  concluded 
that  a  dam  constructed  of  logs,  trees,  and  brush  would  serve  our  purpose  very  well, 
for,  if  it  stood  at  all,  it  was  the  best  we  could  make.  I  therefore  built  the  'second 
dam  300  feet  above,  in  this  way,  and  on  the  opposite  side  of  the  river,  which  has 
changed  the  cunent  back  to  its  old  channel,  and  now  gives  us  a  depth  of  water  of  3j 
feet  over  the  bars.  This  depth  will  continue  to  increase  as  the  sand  washes  away, » 
that  in  a  few  weeks  we  may  reasonably  expect  5  feet  of  water  where  originally  there 
was  only  18  inches.  We  are  now  engaged  in  pulling  snags  and  logs  between  Vick's 
Landing  and  Garvin's  Ferry,  12  miles  above.  It  is  the  wish  of  the  Packet  Company 
(and  they  are  most  deeply  interested)  that  at  present  we  only  work  at  the  most  for- 
midable obstructions,  as  we  will  not  have  time  before  the  boating  season  begins  to 
clear  out  the  river  effectually.  This  I  am  endeavoring  to  do,  as  the  lighter  work  can 
be  done  later. 

September  7. — The  work  of  pulling  logs  and  cutting  the  leaning  timber  has  been  con- 
tinued. At  least  90  logs  were  taken  out  in  a  distance  of  about  4  miles,  and  400  treei 
cut  down  from  the  points  and  bends.  Owing  to  recent  heavy  rains  a  rise  of  2  feet  hM 
occurred. 

September  20. — ^The  boat  has  been  working  below  Choctaw  Landing,  clearing  the 
points  and  bends  of  leaning  timber;  1,500  trees  were  cut  from  Choctaw  and  a  point  9 
miles  below.  The  river  is  at  an  unusually  high  stage  for  this  time  of  the  year,  which 
precludes  the  idea  of  working  on  logs  and  snags,  but  the  present  work  of  the  boat  is 
just  as  beneficial  to  navigation. 

November  7. — ^The  work  of  cutting  the  leaning  timber  alone  the  banks  has  been  cod* 
tinned.  The  river  is  too  high  to  work  to  advantage  at  puUing  logs,  and  the  cutting 
of  the  timber  will  be  completed  in  two  or  three  days,  excepting  about  6  miles  at  the 
head  of  navigation,  and  wnich  can  only  be  cut  in  high  water,  or  at  about  the  preseut 
stage.  It  will  take  two  weeks  to  do  this  work,  and  then  if  the  river  does  not  fall  aome 
5  or  6  feet  it  will  be  a  waste  of  time  to  continue  work  any  longer. 

November  ^0, — I  think  in  ten  or  twelve  days  we  will  be  through  cutting  in  this  rirer, 
as  by  that  time  we  will  have  ^one  over  the  entire  river  from  the  mouth  to  the  bead 
of  navigation,  which  is  Faisonia.  There  will  then  be  nothing  to  cut  but  the  76 miles 
abovcFaisonia,  which  cannot  be  done  to  advantage  with  a  steamboat.  In  low- water 
a  boat  cauHOt  go  there,  and  in  high- water  the  stumps  cannot  be  cut  low  enough. 

Considerable  work  still  remains  to  be  done,  as  there  are  a  great  many 
snags  and  logs  that  seriously  obstruct  the  navigation  of  the  river.  It  is 
proposed  during  the  coming  season  to  continue  their  removal  and  to 
repair  and  construct  wing-dams. 

The  appropriation  of  $15,000  asked  for  for  the  fiscal  year  ending  Jane 
30,  1883,  will  be  expended  in  a  like  manner. 

The  estimatecl  cost  of  the  improvement  of  this  river  was  $66,000. 
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armer  appropriations  are  as  follows  : 

)pn)ved  March  3,  1879 •. $20,000 

)proved  June  14,  1880 8,000 

ipioved  Maroh  3,  1881 4,000 

lavigation  of  the  river  above  Faisonia  is  so  uncertain  that  the 
3  in  that  section  are  compelled  to  haul  their  cotton  and  other  pro- 
>  the  Mississippi  Biver  for  shipment,  which  will  all  go  down  the 
rex  as  soon  as  tiie  improvement  of  the  navigation  is  completed. 

Money  statement. 

880,  amount  available $18,38^32     . 

ftppropriated  by  act  approved  March  3, 1881 4, 000  00 

122.388  32 

^If  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

ies  July  1,18:^0 18,123  83 

881,  amount  available 4,264  49 

(estimated)  required  for  completion  of  existing  project 34, 000  00 

&hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 

COMMERCIAL  STATISTICS. 

»re  eighty-two  landings  on  the  Sunflower,  all  of  them  shipping  more  or  less 
otton  seed,  and  cattle.  The  river  runs  through  five  different  counties,  and 
banks  are  a  scattering  population  numbering  about  18,000,  who  claim  this 
he  outlet  for  their  products,  which  are  shipped  to  Vicksburj^,  and  from  thence 
1  to  New  Orleans  and  other  markets.  The  country  is  fast  filling  up,  the  land 
mty  and  cheap,  and  considered  as  fine  as  any  there  is  in  the  South. 
Jy  line  of  steamboats  navigate  the  stream  as  high  up  as  Faisonia,  and  during 
leason  the  following  amount  of  business  was  done : 

rought  oat  by  the  boats  belonging  to  the  Tazoo  River  Packet  Com- 

bales..  17,454 

rouffht  out  by  other  boats .- do...    2,500 

!ed  brought  out  by  the  boats  belonging  to  the  Yazoo  River  Packet  Com- 

: sacks..  18,820 

3ed  brought  out  by  other  boats  .' do...  18,000 

id  hogs • head..     1,300 

I  should  be  added  a  corresponding  amount  in  value  of  return  freight, 
.lue  of  the  above  products  and  freight  is  estimated  to  be  as  follows : 

.lesof  cotton |798,160  00 

cka  of  cotton  seed 14,728  00 

ogs,  and  other  products 15,000  00 

reight 827,888  00 

tal  up  and  down  fireights 1,655,776  00 


P    10, 

IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

ict  making  appropriation  for  this  river  provided  that  a  portion 
ands  should  be  expended  between  Batesville  and  the  mouth  of  the 
ter.  For  this  stretch  of  the  river  a  flat-boat  was  built  and  fitted 
I  the  necessary  machinery  and  quarters  for  the  men.  The  boat 
m  taken  to  the  mouth  of  the  Coldwater,  where  work  was  started, 
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aDd  continaed  to  Batesville.    In  addition  to  some  large  rafts  and  drif 
pil^s,  505  snags  and  153  logs  were  removed,  and  1,387  trees  cnt  down. 

For  work  on  the  section  b'elow  the  month  of  the  Coldwater,  I  sentti 
[Jnited  States  steamer  T.  B.  Florence  into  the  river  in  August.  Woi 
wa«  started  at  Pecan  Poiut  and  continued  to  the  junction  with  the  Yazo 
The  obstructions  in  this  stretch  of  river  consist  mostly  of  leaning  timbe 
27  sTuiffs  and  logs  were  removed,  3,000  trees  cut  down,  and  1,538  we 
deadened. 

The  appropriation  act  of  March  3  last  pro^ided  for  a  like  division 
the  funds,  and  it  is  proposed  therefore  during  the  coming  season  to  woi 
on  both  sections  of  the  river  in  removing  obstructions  to  navigation. 

With  the  funds  asked  for  for  the  fiscal  year  ending  June  30,  1883, 
is  proposed  to  continue  the  same  character  of  work. 

The  estimated  cost  of  the  improvement  of  this  river  was  $40,000. 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3, 1879 |6,( 

By  act  approved  June  14,  1880 9,( 

By  act  approved  March  3,  1881 3J 

For  port  of  entry  and  collection  district,  see  report  for  improving  Yazoo  River,  \ 
sit'sippi. 

Money  statement, 

July  1, 1880,  amount  available  (appropriation  of  March  3,  1879) (1,833 

July  1,  1881,  amount  expended  during  the  fiscal  year 1, 823 


Total. 

Applied  below 
Coldwater. 

Applied  between 
mouth   of    Cold- 
water  and  Bates- 

1 

Jnlv  1,  1880,  amount  available  (appropriatioii  of  June  14, 
1880) 

$9,000  00 
3,000  00 

$4,000  00 
1,000  00 

$5,00^ 
2,09* 

Amount  appropriated  by  act  approved  March  3,  1881 

vly  1, 1881,  amount  expended  during  the  fiscal  year 

12,000  00 
10. 420  22 

6,000  00 
3,854  95 

7.0O< 

Julvl.  1881.  amount  available - 

1, 579  78 

1, 145  06 

43' 

Amount  (estimated)  required  for  completion  of  existing  project $22,  OOQ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      6, 000 


COMMERCIAL  STATISTICS. 


Cotton  is  the  principal  production  along  the  shore  of  the  Tallahatohee  River, 
outlet  for  which  is  through  the  Tallahatchee  to  the  Yazoo  and  from  thence  to  Vio 
burg.  There  are  a  number  of  prosperous  little  towns  scattered  along  its  banks,  f 
the  country  is  moderately  well  settled,  there  is  also  considerable  waste  land  that  *« 
probably  become  settled  as  soon  as  the  river  is  improved  so  as  to  afford  safe  transp 
tat  ion  for  their  products. 

During  the  cotton  season  two  steamboats  make  weekly  trips  as  high  np  as  Sharks 
Landing,  but  during  the  summer  season  there  is  but  one  steamboat  per  week. 

The  number  of  bales  of  cotton  and  sacks  of  cotton  seed  brought  out  of  the  Tal 
hatchee  last  season  is  combined  with  that  of  the  Yazoo,  and  will  be  found  in  tl 
report. 

In  addition  to  the  amount  brought  down  the  river  there  is  about  the  same  in  val 
of  return  freight 
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P   II- 
IMPROVEMENT  OF  COLDWATER  RIVER,  MISSISSIPPI. 

IFor  the  work  in  this  river  last  season  a  flat-boat  was  chartered,  hav- 
^  apon  it  the  necessary  machinery  and  outfit  for  removing  obstructions 
to  navigation.  Operations  were  commenced  in  September,  and  con- 
tmsiftaed  until  December  31,  1880.  The  river  was  well  worked  over  from 
tli«  mouth  as  high  up  as  NeaFs  Landing,  a  point  13  miles  above  the 
{>:r«e8ent  head  of  navigation. 

The  following  is  a  summary  of  the  work  done:  296  logs  pulled  out 
132  snags  removed,  8  stumps  removed,  1,142  trees  cut  down,  1,198  trees 
deadened,  778  trees  trimmed  and  topped,  4  rafts  cut  out,  41  rack-heaps 
destroyed,  7  draft-piles  destroyed. 

Jn  addition  to  the  above  a  blockade  of  logs  and  trees,  which  had  been 
an  obstruction  for  many  years,  was  broken  up  and  destroyed.  It  was 
4O0  feet  long  and  contained  over  500  logs  and  trees. 

INo  appropriation  was  asked  for  hvst  year,  and  none  will  be  asked  for 
this  year,  as  the  nature  of  the  Cold  water  is  such  that  boats  could  not 
navigate  it  with  safety  without  the  expenditure  of  a  large  amount  of 
money,  which  I  do  not  deem  the  commerce  of  the  country  would  war- 
rant at  the  present  time.    The  upper  portion  of  the  river  is  obstructed 
for  several  miles  by  solid  jams  from  one-quarter  to  one-half  of  a  mile 
iB  length,  resembling  those  on  Red  River  above  Shreveport,  La.,  before 
their  removal ;  and  the  navigable  portion  of  the  stream  runs  through  a 
^inly  settled  country,  a  large  portion  of  the  laud  being  covered  with 
l»eavy  cane  and  timber, 
■ft  is  proposed  during  the  coming  season  to  expend  the  balance  of 

7©  funds  on  hand  in  operating  on  the  lower  or  navigable  portion  of  the 

Over. 

The  former  appropriations  are  as  follows : 

^y  act  approved  March  3,  1779 $7,0C0 

fiy  act  approved  June  14,  1880 4,000 

.  ^.^i"  port  of  entry  and  collection  district,  see  report  for  improving  Yazoo  River,  Mis- 

Money  statement, 

J%  1,  1880,  amount  available $8,781  95 

JW  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 6,617  75 

J»ly  1,1881,  amount  available 2,164  20 

COMMERCIAL  STATISTICS. 

.The  navigable  portion  of  the  Coldwater  (which  extends  up  as  high  as  Belen,  25 
j^"^  above  its  mouth)  nins  through  a  thinly  settled  country,  a  large  portion  of  the 
«na  being  covered  with  heavy  cane  and  timber.  But  little  business  is  done  on  the 
^^^%  though  this  portion  of  it  is  navigable  for  about  six  months  of  the  year. 

Above  Belen  there  is  plenty  of  good  land,  though  the  country  is  but  poorly  settled, 
*J  all  means  of  transportation  are  so  diflScult.  In  this  section  from  1,200  to  1,500  bales 
'".cotton  are  raised  annually,  which  are  sent  by  wagons  to  the  railroad  stations  and 
""dipped  to  New  Orleans, 
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P    12. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

No  work  has  heretofore  been  done  upon  this  improvement. 

With  the  appropriation  of  $3,000,  made  by  act  of  Congress  approved 
March  3, 1881,  it  is  proposed  to  improve  the  navigation,  by  the  removal 
of  the  obstructions  from  the  bed  and  banks  of  tbe  stream,  and  with  tlie 
appropriation  asked  for  for  the  fiscal  year  ending  June  30,  1883,  wrak 
will  be  carried  on  to  the  same  intent. 

The  total  estimated  cost  of  the  work  was flO,000 

Appropriated  by  act  approved  March  3,  1881 3,0W 

Money  statement, 

Amoimt  appropriated  by  act  approred  March  3,  1881 $3,O00M 

July  1,  1881,  amoaut  expended  during  fiscal  year,  exolnsive  of  ontstAnding 
liabilities  July  1,  1880 S95  96 

July  1,  1881,  amount  available 2,704  W 

Amount  (estimated)  required  for  completion  of  existing  project 7,000tt 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 . .     5, 000  Ot 

COMMERCIAL  STATISTICS. 

The  country  along  the  river  is  highly  cultivated,  and  very  productive  plantatioBi 
join  one  another.  The  amount  of  cotton  raised  is  estimated  at  about  20,000  h^kt 
about  one-balf  of  which  is  brought  out  through  the  lake  when  there  is  sufficient  water 
for  navigation,  and  the  remainder  is  hauled  to  the  Yazoo,  where  there  is  navigatiii 
all  the  vear  round.  When  the  navigation  of  the  lake  is  improved  so  as  to  admit  bosb 
of  a  light  draught  to  enter  earlier  in  the  season,  no  doubt  the  greater  portion  of  tk 
crop  will  come  oat  by  that  channel. 


P   13. 

IMPROVEMENT  OF  YALLABUSHA  RIVER.  MISSISSIPPI. 

Xo  work  has  heretofore  been  done  upon  this  improvement. 

AVith  the  appropriation  of  March  3,  1881,  it  is  proposed  to  baild  a 
flat-boat  for  the  oatfit,  and  with  a  hired  force  engage  in  the  work  of  re 
moving  obstmctions  from  the  bed  and  banks  of  the  stream.  To  tJib 
end  a  party  was  sent  to  the  river  early  in  June,  and  completed  the 
building  of  the  flat-boat,  and  procured  the  necessary  outfit  for  the  coo 
mencement  of  the  work. 

With  the  appropriation  asked  for,  for  the  fiscal  year  ending  Jane  30, 
1883,  it  is  proposed  to  continue  the  work  of  removing  the  obstructions 

The  estimated  cost  of  this  work  was fJ,^ 

Appropriated  March  3,  1881 3,5« 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $3,500  W 

July  1,  1881,  amoant  expended  during  fiscal  year,  exclusive  of  ontstandiog 

babilities  Julj^,  1880 1,07231 

July  1,  1881,  amouut  available 2,4?7  6? 

Amount  (estimated)  required  for  completion  of  existing  project 3,5000P 

A  uionnt  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 ..    3, 500  Od 


V 
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COMMERCIAL  STATISTICS. 


Grenada  is  the  principal  shipping  point,  from  which  place,  annnally,  the  amount  of 
cotton  shipped  is  estimated  at  12,000  bales.  The  ii^reater  portion  of  this  finds  its  wav 
by  rail  to  New  Orleans.  The  shipments  by  river  amount  to  abont  3,600  bales  each 
season.  After  the  completion  of  the  improvement,  no  doubt  the  greater  portion  of  that 
which  now  goes  by  rail  will  find  its  way  out  by  boat,  and  at  reduced  rates  of  freight. 


P   14. 

IMPROVEBffiNT  OF  BIG  HATCHIE  RIVER,  TENNESSEE. 

The  work  upon  this  stream  was  commenced  in  An^ost  and  continned 
until  December  10, 1880.  For  the  necessary  operations  a  boat  was  fit- 
ted out  with  quarters  for  the  men,  and  after  the  outfit  and  tools  were 
procured,  a  party  was  organized  and  the  work  was  started  at  Bolivar, 
and  continued  down  stream  to  the  mouth  of  the  river.  This  party  was 
in  charge  of  Capt.  P.  C.  Montgomery. 

The  upper  portion  of  the  river,  from  Bolivar  down  to  Brownsville, 
Tenn.,  a  distance  of  93  miles,  was  found  to  be  in  an  almost  unnavigable 
condition,  from  the  fact  that  no  steamboats  had  been  above  the  latter 
place  since  1866,  as  the  navigation  above  that  point  had  been  completely 
cot  off  by  the  Louisville  and  Nashville  Railroad  Bridge,  which  was  con- 
structed of  fixed  spans.    One  of  the  latter  was  changed  to  a  draw  span 
in.  the  winter  of  1879-'80,  which  opened  up  the  river  above  to  navigation. 
From  Brownsville  to  Morgan's  Ferry,  a  distance  of  83  miles,  the  navi- 
er^tion  was  greatly  obstructed  by  snags  and  logs  in  addition  to  the  lean- 
ing timber.  \ 

From  Morgan's  Ferry  to  the  mouth,  the  main  obstructions  were  the 
Ife^ning  trees,  though  a  few  snags  were  found. 

The  following  is  a  summary  of  the  work  done :  376  snags  were  removed, 
^"^09  logs  taken  out,  16,243  trees  cut  down,  5,710  trees  deadened. 

A  party  will  be  organized,  boats  will  be  built,  and  preparations  made 
r  resuming  work  on  the  1st  of  July. 
During  the  coming  season  it  is  proposed  to  continue  the  work  of  remov- 
*^^  the  snags  and  logs  from  the  bed  of  the  river,  and  cutting  down  the 
*^^^niug  timber  along  the  banks. 

"Xhe  original  estimate  for  the  improvement  of  this  river  was  $30,000. 

The  appropriation  of  $10,000  asked  for,  for  the  fiscal  year  ending  June 
^O,  1883,  will  be  expended  in  operating  to  the  same  end. 
The  former  appropriations  are  as  foUows : 

^y  act  approved  June  14,  1880 $10,000 

^y  act  approved  March  3, 1S81 3.500 

.  For  collection  district  and  port  of  entry,  see  report  for  improving  harbor  and  Mis- 
sissippi River  at  Memphis,  Tenn. 

Money  statement 

"J^lyl,  1880,  amount  available $10,000  Ou 

•^^ount  appropriated  by  act  approved  March  3, 1881 3, 500  00 

Jni  113,500  00 

**•/  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
^abilities  July  1,  1880 7,323  46 

^y  1,  1881,  amount  available 6,176  54 

"^^^ant  (estimated)  required  for  completion  of  existing  project 16, 500  00 

^ount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30 ,  1883 .     10, 000  00 
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COMMERCIAL    STATISTICS. 

The  Hatchie  River  rnns  through  a  section  of  country  well  settled,  and  under  a  good 
state  of  cultivation ;  the  principal  products  are  cotton  and  com ;  large  numbenof  eit< 
tie  and  other  stock  are  also  raised. 

The  amount  of  freight  by  river  last  season  was  comparatively  smaU,  as  the  iDsnr- 
ance  companies  would  take  no  risks  excepting  at  very  high  premiums. 

The  following  is  the  amount  of  the  up  and  Sown  freight  last  season : 

Bales  of  cotton 1,350 

Sacks  of  cotton  seed 1,500 

Tons  of  sundries  - 54 

Tons  of  up  freight 250 

Feet  of  lumber 60,000 

After  the  river  is  fully  improved,  so  that  steamboats  can  navigate  the  stream  wifcb 
safety,  all  the  products  of  the  country  will  be  brought  out  by  river.  This  is  estimated 
to  be  as  foUows : 

Bales  of  cotton 10,000 

Sacks  of  cotton  seed 30, 000 

Feet  of  lumber 150.  OOi) 

Staves ^0,000 


r 


P.  15- 

IMPROVEMENT  OF  OUACHITA  RIVER,  ARKANSAS  AND  LOUISIANA 

After  certain  repairs  had  beeB  made  upon  the  snag-boat  Wagner,  in 
cideut  to  hex  previous  Reason's  work,  she  was  sent  in  August  to  3ie  Oaa- 
chita  Kiver,  and  entered  upon  her  usual  work  of  removing  wrecks,  snags, 
and  other  obstructions  to  navigation. 

During  the  period  engaged,  326  snags  were  removed  and  224  trees  cut 
down.  For  details  of  the  operations,  and  locations  at  w  hicb  work  wjw 
carried  on,  1  beg  leave  to  refer  to  the  report  of  Capt.  E.  F.  White,  here 
with. 

In  June  the  Wagner  was  again  sent  to  the  Upper  Ouachita  to  work 
from  Camden,  Ark.,  down.  During  this  month  130  snags  were  removed 
and  3,935  trees  cut  down. 

In  addition  to  the  snagging  operations,  work  was  also  carried  on  at 
the  lower  portion  of  Catahoula  Shoals.  At  extreme  low- water  this  was 
usually  the  highest  point  reached  by  boats,  and  if  it  were  improved  so 
as  boats  could  pass,  navigation  could  be  carried  on  ss  high  as  Colombia 
at  all  stages.  A  dam  had  been  built  here  by  the  State  engineers  of 
Louisiana  previous  to  the  w'ar,  but  certain  breaks  had  occurred  in  it 
which  destroyed  its  utihty.  The  break  through  the  middle  had  become 
the  main  steamboat  channel,  and  it  was  decided  to  so  retain  it,  and  work 
was  carried  on  to  that  intent.  Part  of  the  old  dam  was  raised  and 
strengthened  and  two  dikes  ran  out  from  the  east  and  weat  shores.  A 
buoy  was  placed  at  the  end  of  the  west  dike  as  a  guide  to  pilots  when 
the  water  was  over  the  dam,  and  additional  aid  was  given  by  having  the 
banks  cleared  of  all  timber  and  guide  poles  erected. 

Some  80  feet  of  the  old  dam  still  remains  to  be  raised  to  a  proper 
height,  and  a  guide- wall  of  100  feet  in  length  is  to  be  built  on  the  upper 
line  of  the  chute  between  the  east  and  west  wings.  SuflBcient  stone  for 
this  purpose  is  on  theground,  left  over  from  last  season's  work.  The  total 
amount  of  rock  placed  in  the  dams  was  7,225  cubic  yards.  The  dam  was 
not  raised  to  its  projected  height,  as  the  funds  appropriated  were  just 
about  sufficient  to  give  a  good  line  of  dikes  from  each  shore. 
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The  work  accomplished  has  had  the  effect  of  concentrating  the  water 
in  a  single  channel  and  giving  increased  depth,  sufficient  for  low- water 
navigation. 

For  details  of  the  work  at  Catahoula  Shoals  reference  is  called  to  the 
report  of  W.  0.  Melvin,  assistant  engineer,  herewith. 

The  work  on  the  upper  crossing  still  remains  to  be  done.  This,  when 
finished,  will  allow  boats  to  reach  Columbia,  60  miles  above. 

Above  this  latter  point  is  another  obstruction  known  as  Rutland's 
Bar,  which,  if  improved,  will  still  further  increase  the  navigable  length 
of  the  river  at  low- water.  It  was  intended  to  have  had  a  survey  made 
of  this  obstruction  last  year  after  the  completion  of  the  Catahoula  work, 
but  high- water  prevented.  It  will  be  made  this  season  and  estimates 
presented  for  its  improvement. 

During  the  coming  season  it  is  intended  to  continue  work  at  Cata- 
houla, and  also  to  continue  work  with  the  snag-boat  Wagner. 

The  appropriation  asked  for,  for  the  year  ending  June  30, 1883,  will 
be  expended  in  continuing  work  with  the  Wagner,  and  in  operations  at 
Catahoula  Shoals. 

No  detailed  estimates  will  be  presented  for  the  improvement  of  the 
Ouachita  with  the  snag-boat,  since  the  nature  of  the  work  must  be  con- 
tinuous from  year  to  year,  owing  to  the  character  of  the  obstructions^ 
which  each  flood  brings  down. 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3,  1871 fSl,OOD 

By  act  approved  June  10,  1872 100,  (KM) 

By  act  approved  March  3,  1873 60,000 

By  act  approved  August  14, 1876 12,000 

By  act  approved  June  18,  1878 10,000 

By  act  approved  March  3,  1879 n  10, 000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3,  1881 12,000 

The  first  appropriations  were  made  with  a  view  to  the  improvement 
of  the  river  by  means  of  a  system  of  locks  and  dams,  the  estimated  cost 
of  which  was  $1,163,083.75,  and  by  operating  with  a  non-propelling 
crane-boat.  A  portion  of  the  funds  appropriated  had  been  expended 
under  this  project  for  material,  surveys,  &c.,  when  it  was  abandoned, 
and  the  balance  of  the  funds  were  expended  in  the  purchase  of  an  iron- 
hull  snag-boat  and  in  operating  it  upon  the  river. 

The  Ouachita  is  in  the  collection  district  of  Arkansas,  there  heing  but  one,  and  in 
the  third  collection  district  of  Louisiana. 

Money  statement. 

July  1,  18^0,  amount  available $14,130  84 

Amount  appropriated  by  act  approved  March  3,  1881 12, 000  00 

• $26, 130  84 

July  1, 1881,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1,  1880 18,547  95 

July  1,1881,  amount  available 7,582  89 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    25, 000  0(> 


REPORT  OP   CAPTAIN   E.    F.    WHITE. 


Memphis,  Tenn.,  January  2,  1881. 

Major:  I  most  respectfully  submit  the  following?  report  on  the  operations  of  the 
United  States  snag-boat  O.  G,  Wagner,  in  the  Ouachita  River,  from  September  3  to 
October  15,  1880. 
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Upon  receiving  year  aj^pointment  of  August  10  as  coibmandiDg  officer  of  the  Wagno 
I  proceeded  to  Saint  Louis,  Mo.,  where  she  was  then  lying,  and  attended  to  the  cob- 
pietion  of  the  repairs  abeady  commenced. 

These  repairs  were  completed  August  19,  and  I  then,  in  putsnance  of  your  ofden, 
proceeded  with  the  boat  to  MempniB,  Tenn.,  where  I  arrived  August  22,  and  on  the 
next  day  received  instructions  to  proceed  to  the  Ouachita  River,  to  remove  snags  aad 
other  obstructions  below  Monroe,  La. 

I  reached  Red  River  Landing  August  30,  where  I  expected  to  meet  my  Ouacbiti 
River  pilot,  but  found  that  he  had  returned  to  his  home  on  account  of  sickness.  It 
was  therefore  necessary  to  go  on  to  Bayou  Sara,  La.,  from  which  place  I  telegrapbed 
to  Cant.  F.  A.  Blanks,  president  of  the  New  Orleans  and  Ouachita  River  Transporta- 
tion Company,  to  send  me  a  pilot  from  New  Orleans.  The  pilot  having  arrived,  I 
returned  to  tne  Ouachita  River,  and  commenced  work  September  3  at  Pattent's  Point 

As  the  time  allotted  to  the  Ouachita  was  short,  after  consultation  ivith  Capt.  F.  L 
Blanks,  and  also  with  my  pilot^  I  concluded  that  moro  work  could  be  acoompliidied  bj 
working  up  stream,  and  romovmg  the  snags  and  other  obstructions  in  the  worst  ^laeei 
I  requested  the  steamboat  men  to  report  to  me  any  obstructions  that  they  considend 
necessary  t6  remove  during  the  seiEtson,  and  several  were  reported  which  I  removed. 

J.  found  the  bend  above  Noble's  Landing  full  of  sunken  logs  and  driftwood,  in  eos- 
8ec[nence  of  which  ttie  channel  was  entirely  unnavigable.  I  spent  two  days  at  tiu« 
pomt,  cleared  the  banks  of  leaning  trees,  removed  the  sna^s  and  driftwood,  and  dra^ped 
the  bottom  for  sunken  logs,  leaving  the  channel  in  a  sate  and  navigable  condition  far 
all  steamers  running  upon  this  river. 

On  my  way  up  the  nver  I  noticed  that  in  the  vicinity  of  Catahoala  Shoals  there 
were  a  number  of  dangerous  obstructions,  anil  I  determined  to  reserve  two  weeks  to 
be  devoted  to  work  in  that  locality  on  my  return  down  stream. 

Operations  were  carried  on  up  stream  until  September  13,  at  which  date  I  reached 
Monroe,  La.,  and  on  the  next  aav  I  returned  down  the  river  and  removed  a  number 
•of  obstructions  in  the  vicinity  of  the  following  places,  vie:  Chimera  Reach,  Domi's 
Landing,  Faulk's  Landing,  Cuba,  Columbia,  Chioa  Grove,  Long  Lake  Landing,  Cat- 
ahoula Shoals,  Knight's  Landing,  Bayou  Louis,  Alligator  Limding,  Harrisonburg,  Big 
Orchatd,  Trinity,  Fairplay,  and  the  mouth  of  Black  River. 

During  the  time  engaged  on  the  Ouachita  River  I  romoved  326  snags,  and  cut  down 
224  trees. 

I  respectfully  call  your  attention  to  the  following  wrecks,  which  are  obstmctioos  to 
navigation  in  this  river: 

Wharf-boat  at  Monroe,  La. ;  slild  to  be  the  property  of  Jac^b  Klein,  of  Trenton,  La 

Steamer  Dr.  Batey  ;  owner  unknown. 

Steamer  Success,  below  Rutland's  Bar ;  said  to  be  the  property  of  Capt.  Geocge  W. 
Rhea. 

Very  respectfully,  your  obedient  servant, 

E.  F.  Whitk, 
Commanding  Uniled  Statta  Snag-boat  O,  G.  Wagner. 

Maj.  W.  H.  H.  Bknyaurd, 

Corp9  of  Engineers,  U.  S,  A. 

REPORT  OF  MR.   W.   C.  MELVIN,   ASSISTANT  ENGINBEU. 

Memphis,  Tenn.,  December  31, 1680. 

Major  :  I  have  the  honor  to  submit  the  following  roport  of  the  work  at  Catahoab 
Shoals,  near  Harrisonburg  on  the  Ouachita  River,  during  the  season  of  1880, 

The  operations  were  confined  to  making  additions  and  repairs  to  the  ^tate  dam. 
constructed  by  authority  of  the  State  of  Louisiana  some  time  between  1858  and  1860. 

This  work  consisted  of  an  irregular  line  of  stone  break wster,  standing  300  feet  below 
the  upper  bar  of  the  shoals,  running  down  stream,  bearing  from  the  east  bank  toward 
the  west  nearly  1,700  feet,  the  lower  end  of  the  line  approaching  the  west  bank.  lesT- 
ing  an  opening  of  130  feet  intervening  for  the  passage  of  the  water.  The  width  of  ^ 
liver  during  low- water  is  about  500  feet. 

Several  breaks  had  occurred  through  this  breakwater,  and  the  one  near  the  centtf 
became  the  principal  channel.  The  original  channel  created  by  the  old  dam  filled 
up  with  ^avel  and  sand  deposited  below  and  formed  a  bar  extending  down  stresm 
fully  halt  a  mile  down  the  west  shore,  forming  a  middle  ground  with  numerous  small 
•outlets  through  it,  which  at  low- water  did  not  afl'ord  a  depth  of  1  foot. 

.On  the  east  shore  a  good  depth  of  water  was  to  be  found  at  all  times,  from  a  point 
400  feet  above  the  foot  of  the  dam  down  to  Bayou  Louis  Bar,  a  little  over  1  mile  below. 

After  the  break  in  the  dam  had  assumed  the  character  of  main  channel  a  good  depth 
of  water  was  to  be  found  up  to  100  feet  below  this  break,  and  the  object  of  the  woiA 
-of  the  season  just  closed  was  to  secure  an  increaMcd  depth  through  this  break  and 
force  the  whole  body  of  water  to  follow  the  east  shore.    For  this  purpose  a  dam  was 
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constructed  fix>m  the  west  bauk,  leaving  the  shore  line  ai  au  angle  of  35^,  and  cross- 
ing  the  old  dam  at  the  lower  line  of  the  break,  continuing  the  wall  110  feet  helow  it; 
with  a  deflection  down  stream  of  about  2^.  The  length  of  this  wiug  is  663  feet ;  the 
meAn  area  of  the  section  is  about  172  feet,  and  contains  nearly  4,225  cubic  yards  of 
stone  in  the  wall ;  and  in  the  west  channel  is  a  stone  riprap,  or  floor,  40  feet  by  170  feet, 
And  contains  nearly  300  cubic  yards  of  stone.  The  slope  of  this  wall  is  on  the  up- 
stream face,  5  feet  perpendicular  to  6  horizontal,  the  back  slope  2^  horizontal  to  1  per- 
pendicular, the  crown  raised  in  the  center.  At  the  east  end  of  this  dam  is  placed  a 
can  buoy  made  of  li^ht  boiler  iron  one-eighth  inch  thickness,  made  air  and  water  tight 
by  rivets  and  tamping  the  edses  at  the  joints.  This  is  connected  with  a  mushroom 
anchor,  of  300  pounds  weight,  by  a  chain  13  feet  in  length,  and  is  designed  as  a  warning 
to  pilots  to  keep  in  the  east  channel,  the  water  over  the  dam  being  7  feet  when  it  flrst 
shows  above  the  surface. 

The  east  wing  of  the  dam  is  built  on  a  line  parallel  with  the  old,  without  following 
its  curves,  starting  from  the  east  bank  at  a  point  300  feet  below  the  spur  dike  at  the 
head  of  the  bar,  and  730  feet  above  the  west  wing  at  its  junction  with  the  lower  line 
of  the  break,  following  this  line  550  feet,  then  curving  west  to  meet  and  intersect  the 
remains  of  the  old  dam.  To  this  point  the  new  liue  of  the  east  win^  is  completed, 
leaving  80  feet  of  the  old  dam  to  be  raised  and  strengthened,  and  a  guide- wall  of  100 
feet  to  be  built  on  the  upper  line  of  the  chute  between  the  east  and  west  wings.  Suf- 
ficient stone  for  the  purpose  has  been  taken  out  of  the  quarries,  and  put  on  the  bank 
convenient  for  loading  in  barges.  The  mean  cross-section  of  this  wing  is  60  feet  nearly, 
and  in  the  wall  are  a  little  over  3,000  cubic  yards  of  stone;  both  slopes  are  1  to  l,the 
crown  11  feet,  and  mean  height  4^  feet;  the  channel- way  through  the  break  is  110 
feet  wide,  and  the  extreme  low-water  line  (presumably  that  of  1879)  will  leave  the  top 
of  the  old  dam  10  inches  above  water. 

The  effect  desired  has  been  obtained  by  the  two  wings;  that  is,  a  concentration  in 
one  channel  and  scouring  on  the  bottom. 

My  gauge,  as  established  at  the  shoals,  0,  represented  the  bottom  of  water  through 
the  break ;  the  lowest  water  of  1879  corresponded  with  2.9  inches ;  the  lowest  water 
of  1880,  4.5^  inches,  1.8^  inches  higher  than  in  1879 ;  the  lowest  point  of  this  year  was 
reached  October  27.  The  sinking  of  the  steamer  Little  Bob  B.  across  the  east  channel 
had  the  effect  of  checking  the  fall  above  the  dam,  while  it  increased  it  below. 

8onndings  made  through  the  chute  on  the  25th  and  repeated  on  the  26th  October 
show  a  depth  of  water  6.4  inches  in  the  chute,  and  increasing  all  the  way  down  to  the 
deep  water  below  the  bar,  while  above,  it  gradually  diminishes  to  the  head  of  the  bar 
to  4  feet,  100  feet  above  this  only  3  feet,  and  at  150  yards  2^  feet  could  be  found. 
Pilots  complain  of  this  crossing,  as  they  call  it,  for  the  reason  that  it  does  not  remain 
in  the  same  place.  On  a  falling  river  the  crossing  is  at  the  head  of  what  pilots  call 
the  ''deep  hole,''  commencing  at  Rock  Bar  and  following  the  east  shore  down  to  the 
«pnr  dike,  or  at  the  head  of  the  dam,  where  it  abruptly  terminates.  As  the  water 
Approaches  the  low-water  line  this  channel  moves  down,  and  at  the  low- water  is  at 
the  foot  of  the  "deep  hole."  This  upper  crossing  is  frequently  closed  after  a  few  hours' 
rain  by  the  sand  and  gravel  brought  down  from  Big  and  Little  Creeks  and  deposited 
as  soon  as  it  reaches  deep  water.  Pilots  iavor  a  crossing  above  the  ''deep  hole,"  but 
from  the  uncertainties  mentioned  I  think  the  only  permanent  low-water  channel  must 
be  near  the  lower  end  of  the  deep  hole. 

If  at  the  upper  end  the  scour  along  the  west  shore  must  be  forced  all  the  way  down 
to  the  point  opposite  the  head  of  the  bar  on  which  we  have  built  the  dam,  or  to  the 
extreme  low-water  crossing  (the  maps  made  in  1879  of  this  show  these  points).  This 
middle  bar  between  the  deep  water  on  the  east  side  of  the  river  and  the  shoal  water 
on  the  west  forms  one  of  the  main  obstacles  of  the  shoals  and  can  be  easily  remedied. 
A  line  of  breakwater  commenced  at  the  west  bank  opposite  the  Rock  Bar  and  ending 
at  the  foot  of  the  deep  hole  would  be  1,300  feet  in  length  and  the  mean  cross-section 
not  more  than  21  feet  on  the  west  wing;  for  the  east  wing  it  will  be  in  length  375  feet, 
cross-section  of  31  feet;  the  material  (if  stone  is  used  for  its  construction)  is  to  be  had 
within  500  yards  of  the  work ;  the  amount  required,  about  1,500  cubic  yards. 

On  the  16th  July  I  received  your  instructions  to  proceed  to  Catahoula  Shoals  and 
commence  the  work  descri>»ed.  * 

An  outfit  of  tools  suited  for  the  kind  of  work  required  was  first  obtained,  and  with 
the  outfit  and  necessary  force  of  laborers  I  lauded  at  Pearce's  Landing  on  the  evening 
of  the  30th  and  set  to  work  preparing  a  temporary  camp  for  shelter.  I  made  an  exam- 
ination and  soundings  on  the  shoals,  finding  2:3^  ft^et  depth  of  water  in  the  channel 
through  the  break  in  the  State  dam  and  18  feet  over  the  dam  itself. 

Work  was  not  fairly  started  in  the  quarries  until  August  2,  when  the  force  got  fairly 
under  way  at  the  several  places  selected  for  opening  pits  to  obtain  stone.  I  also 
started  a  gang  of  five  men  cutting  brush  near  the  mouth  of  Big  Creek,  about  1  mile 
above  the  work  ;  another  gang  of  three  to  clear  the  camping  site. 

Work  in  the  quarries  continued  until  September  5,  wneu  the  water  had  receded  f^ 
7.7  inches  on  the  gauge  (0  being  the  top  surface  of  ground  in  the  break).     I  began 
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move  stoDe  in  the  barges  from  the  apper  qnany  at  the  month  of  Little  Creek  to  tkf 
west  wiDg  of  the  dam,  this  being  a  new  line  of  wall  closing  the  west  channel  stait- 
ing  from  the  west  bank  on  a  line  running  35^  ea^  of  the  shore  line  and  cronsing  tbe 
old  dam  at  the  lower  line  of  the  break,  then  continuing  with  a  slight  deflection  froa 
the  same  line  down  stream  110  feet  from  the  old  dam,  bearing  toward  the  east  shore. 
On  the  8th  the  water  commenced  to  rise  and  continued  to  do  so  antil  the  23d,  when 
it  reached  12.11  inches  on  the  gauge.  With  this  depth  of  water  I  had  some  trouble  id 
holding  the  barges  in  the  proper  place  to  unload.  I  had  a  line  running  from  one  shoir 
to  the  other,  and  the  line  of  the  wall  marked  with  floating  buoys,  but  every  steamer 
passing  up  or  down  the  line  had  to  be  be  sunk  to  allow  her  to  pass  over  it;  then  she 
would  invariably  pick  up  with  her  wheel  a  buoy  or  two.  I  continued  to  put  dovn 
the  stone,  however,  and  on  the  26th  of  October  the  water  had  receded  to  4.5^  inehei 
on  the  gauge,  and  the  dam  had  stone  enough  on  it  to  complete  it  to  tbe  point  where 
I  proposed  placing  a  warning  buoy  that  would  indicate  to  pilots  that  they  could  not 
pass  over  the  dam,  but  to  keep  the  east  channel  until  it  was  passed. 

I  had  started  to  work  on  the  east  wing  of  the  dam  on  the  8th  of  October,  with  tbe 
water  12^  feet  on  the  gauge,  building  scaffolds  along  the  line,  and  wheeling  stone  from  tbe 
bank  and  dumping  on  tne  line  from  the  pcaffolding.  On  account  of  tbe  depth  of  water 
I  had  to  work  in,  I  did  not  follow  the  line  of  the  old  dam  with  its  curves  and  irrega- 
larities,  but  adopted  a  line  direct  from  the  starting  point  to  the  point  of  the  old  dam 
above  the  break.  This  placed  the  new  line  about  15  feet  back  of  the  old  dam,  cross- 
ing it  at  two  of  the  irregular  cui^'es. 

On  the  18th  October  the  water  had  fallen  to  5.10  inches  on  the  gange,  leaving  tbe 
stone  in  both  lines  of  dam  nearly  4  feet  above  the  water.  I  then  commenced  to  trim 
down  and  regulate  the  slopes  and  crown  of  the  work.  The  west  line  was  trimmed  to 
6.8  inches  on  the  gauge,  with  crown  of  13  feet,  the  front  slope  being  6  horizontal  to 
5  perpendicular,  the  rear  slope  2^  horizontal  to  1  perpendicular,  the  mean  base  abont 
3^  feet.  The  east  wing  has  both  slopes  5  to  6,  with  crown  11  feet,  mean  base  of  26 
feet.  Both  wings  have  the  face  and  crown  smoothly  trimmed  down,  the  cavities  be- 
tween the  stone  filled  with  small  stone,  broken  and  made  compact  by  hammering  with 
sledge-hammers. 

On  the  25th  of  October  I  took  soundings  through  the  channel,  commencing  at  tbe 
head  of  the  bar,  and  following  down  to  the  deep  water  below  the  foot  of  the  old  dam. 
the  gauge  reading  at  the  time  4.8  inches.  At  the  head  of  the  bar  I  found  5  feet,  gradn- 
ally  increasing  to  6i  feet  in  the  chute  between  the  east  and  west  wings;  below  tht< 
was  a  still  greater  iucrease  in  de)>th.  The  greater  increase  in  the  scour  mu.st  be  in 
part  attributed  to  the  sunken  steamer  Little  Bob  B.,  which  sunk  300  feet  below  tbe 
mouth  of  the  chute  on  Sund.iy,  24th.  Although  her  sinkiug  did  not  change  the  effect 
immediately  in  the  chute,  it  did  cause  a  greater  scour  to  take  place  near  where  »bf» 
lay  in  the  water.  On  the  26th,  when  the  water  was  at  it*  lowest  (4.5^),  the  water  in 
the  chute  was  6.4  inches  deep,  with  increasing  depth  all  the  way  down  to  the  bow  of 
the  wreck,  where  it  was  7.9.  Soundings  also  showed  a  heavy  deposit  of  sand  below  tbe 
west  wing;  not  more  than  3  feet  could  be  found  in  the  old  west  channel  100  feet 
below,  and  the  stone  floor  or  riprap  was  quite  covered  with  this  deposit.  On  tbe 
west  shore  the  water  has  formed  eddies  in  both  the  upper  and  lower  comers,  that 
on  the  upper  side  extending  out  from  the  shore  abont  60  feet;  that  on  the  lower  side 
is  much  greater,  extending  nearly  to  the  old  dam.  A  difference  in  water  level  at  tbe 
shore  line  of  7  inches  is  f»und,  tbatbelow  thedambeing7  inches  below  that  above.  Tbe 
velocity  of  movement  through  the  chute  at  this  time  was  fully  equal  to  9  miles  per 
hour. 

For  the  purpose  of  affording  to  pilots  and  others  a  sure  guide  in  passing  this  diia 
I  had  both  banks  cleared  of  all  trees  and  uudergrowrh  that  could  in  any  way  impede 
a  view  of  the  guiding  marks  placed  on  the  banks  for  that  purpose.  On  the  east  bank 
I  left  standing  a  willow  tree  2  feet  in  diameter,  the  trunk  trimmed  of  ita  branchf^ 
30  feet  from  tne  ground.  On  it  I  placed  a  board  sign  2  feet  wide  and  12  feet  ion|;. 
securely  fastened  to  the  body  of  the  tree  above  high-water  line.  This  board  is  divided 
in  quarters,  the  corners  painted  alternately  white  and  black.  The  tree  stands  15  feet 
above  the  center  line  of  the  channel,  between  the  two  wings  of  the  dam.  On  the  top 
of  the  bank  is  placed  firmly  in  the  ground,  and  standing  7  feet  above  it,  posts  sar- 
mounted  by  barrels  painted  black  at  both  ends  and  white  centers.  These  barrels  mark 
the  width  of  the  channel  between  the  walls ;  a  barrel  set  on  a  tripod  between  these 
two  marks  the  center  line  of  the  channel ;  this  barrel  is  painted  with  black  center  and 
white  ends. 

On  the  west  bank  is  an  oak  tree  treated  in  the  same  manner  as  the  willow  on  tbe 
east  bank,  and  having  secnreti  to  the  trunk  a  similar  sign  board.  The  posts  and  painied 
barrels  are  also  repeated  on  the  west  bank,  so  that  while  the  water  covers  the  stone 
dam  pilots  and  navigators  cannot  be  at  a  loss  to  find  the  locality  of  the  channel  witb 
the  trees  marking  the  center,  the  posts  and  barrels  marking  the  upper  and  lower 
limits  and  a  black  floating  buoy  to  mark  the  end  of  the  went  wing. 

In  submitting  the  foregoing  report  of  operations  on  the  work  placed  under  my  charge 
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I  have  nofc  thought  it  necessary  to  give  in  detail  the  manner  of  working,  other  than 
is  sufficient  to  inform  you  of  what  has  been  done  and  what  is  yet  to  be  done  to  com- 
plete this  part  of  the  improvement  of  these  shoals.  What  has  been  done  has  effeofced 
the  purpose  that  was  intended  by  it,  that  is,  giving  an  increased  depth  of  water  over 
this  bar.  What  is  yet  to  be  done  is  intende<l  to  add  stability  to  it,  and  give  increased 
facilities  to  navigators. 
Very  respectfully, 

W.  C.  Melvin, 

Assistant  Engineer. 
Maj.  W.  H.  H.  Benyaurd. 

Corps  of  Engineers,  U.  S.  A. 

COMMERCIAL  STATISTICS. 

The  vast  importance  of  the  Ouachita  River  as  a  commercial  highway  and  means 
of  communication  with  the  markets,  for  cotton,  cotton  seed,  stock,  staves,  and  other 
productions  of  the  people  of  Northern  Louisiana  and  Southern  ArkauHas,  who,  not 
having  any  railroad  facilities,  depend  entirely  on  the  water  transit  alforded  them  by 
this  river  and  its  tributaries,  is  shown  by  the  following  statistics: 

The  number  of  boats  engaged  in  navigating  this  stream  during  the  nine  months 
ending  June  1,  1881,  was  9  steamers  of  the  two  regular  lines  and  17  independent 
steamers,  including  the  connecting  boats  on  the  tributaries,  carrying  during  that  time 
the  following  amounts  of  np  and  down  freight : 

DOWN  FREIGHT. 

144,478  bales  cotton,  valued  at $7,223,900  00 

480  sacks  cotton,  valued  at 9,600  00 

228,315  sacks  cotton  seed,  valuetl  at 159,8'-^0  50 

1,890  sacks  seed  cotton,  valued  at 9,450  00 

553  hogsheads  sugar,  valued  at 52,535  00 

834  barrels  molasses,  valued  at 13,344  00 

2, 139  head  cattle,  valued  at 42,780  00 

5,232  head  hogs,  valued  at 31,382  00 

685  head  sheep,  valued  at 2,740  00 

l,fi90  bales  hay,  valued  at 5,450  00 

101, 196  bales  oak  staves,  valued  at 101,196  00 

Miscellaneous  freight,  including  hides,  wool,  tallow,  lumber,  moss,  and 

country  produce 40,000  00 

Total  down  freight 7,692,197  50 

UP  FREIGHT. 

Consisting  of  provisions,  snpplies,  agricultural  implements,  and  general  merchandise. 

Shipped  from  New  Orleans  42,679  tons,  valued  at |4, 267, 900  00 

Shipped  from  Saint  Louis,  and  reshippcd  at  mouth  of  Red  River,  1,100 
tons,  valued  at 110,000  00 

Total  up  freight 4,377,900  00 

Total  down  freight 7,6^2,197  50 

Total  up  freight 4,377,900  00 

Tot^l  up  and  down  freight 12,070,097  50 

Steamboat  statement. 


Name. 


OuacbitA  Valley  Transportation  Company. 

Camden  Packet  Company 

Independent  boat« — 


Total 


Number  of 
boats. 

Tonnage. 

Number  of 
trips. 

Number  of 
passen- 
Ken  car- 
ried. 

4 

5 

17 

2,130 
2.029 
1,822 

47 
58 

940 
1,160 
1,200 

26 

6.081 

3,300 

TnmMgeot  largest  boat  in  the  trade 1,200.84 

TonnafEe  of  mnalloflt  boat  in  tbe  trade  180.87. 

TonnaiEe  running  durin jc  high-water 5, 200 

Tonnage  running  dnring  low- water 1, 300 
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StatemeiU  $kowing  reductiom  of  inturanoe  since  ike  improvemeiU  in  navigaUon, 


Limito. 


B«low  Harrisonbarg 

Above  HmiriBonbarx  and  bdow  Trenton 

Above  Trenton  and  below  Alabama  Landing 

Above  Alabama  Landing;:  and  below  Camden 

Above  Camden  and  below  Arkadelphia 

Above  Arkadelpbia i 

Average  rednotion  21  per  cent. 


I  I 

Previous ;  Present.    Amoaat 


rate. 


rate.     '  redoMi 


P  1 6. 
IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

Ko  work  has  heretofore  been  done  upon  this  improvement. 

With  the  appropriation  of  $8,000  made  by  act  of  Congress  approved 
March  3, 1881,  it  is  proi)osed  to  build  a  flat-boat,  and  put  thereon  the 
necessaiy  machinery  for  removing  obstructions.  Work  will  be  com- 
menced at  the  bridge  crossing  of  the  Mississippi  and  Texas  RailnMd^ 
and  continued  down  stream  as  far  as  the  available  funds  will  permit. 

With  the  appropriatir  n  asked  for  for  the  fiscal  year  ending  June  30, 
1883,  it  is  proposed  to  continue  operations  in  the  same  way. 

The  estimated  cost  of  this  work  was $86,862 

Appropriated  March  3,  1881 8,000 

Money  statem^mt 

Amoont  appropriated  by  act  approved  March  3,  1881 $8,000  00 

Jaly  1,  1881,  amount  expended  during  fiscal  year^  exclusive  of  outstanding 
liabilities  July  1,  1880 142  85 

July  1,  1881,  amount  available 7,857  15 

Amount  (estimated)  required  for  completion  of  existing  prcjeot. 18,8680$ 

Amount  that  can  be  profitably  expended  in  fis^  year  ending  June  90, 1883.  10, 000  00 

COMMERCIAL  STATISTICS. 

The  average  products  per  season  are  as  follows : 

Oak  staves  carried  on  flat-fioats 180,  OOt 

Oakstaves  carried  on  steamboats 12,000 

Cott^on,  carried  on  steamboats^  bales 40,000 

Cotton,  carried  by  rail  to  Mississippi  River 5,500 


P   17. 
IMPROVEMENT  OF  TENSAS  RIVER,  LOUISIANA. 

Ko  work  has  heretofore  been  done  upon  this  improvement. 

The  original  estimated  cost  of  improving  this  stream  was  f  23,000^ 
which  included  the  cost  of  flat-boat  and  necessary  outfit  for  removing 
obstructions. 
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^Jhe  preseBt  appropriatioH  is  so  small  that  no  snch  oatfit  as  that  con, 

t^nplated  can  be  secured,  as  it  would  absorb  the  entire  sum.    It  is- 

ttierefore,  proposed  to  equip  a  working  force  with  an  outfit  of  saws,  axes, 

Sto.,  and  have  them  engage  in  the  work  of  removing  the  worst  obstruc- 

Aons  to  the  navigation  of  the  stream. 

With  the  appropriation  asked  for  for  the  fiscal  year  ending  Jane  30^ 
1BS3,  it  is  proposed  to  continue  the  work  of  removiia^  the  obstructions. 

ThA  estimated  cost  WM 123,000 

Appcopriated  March  3,  1881 3,000- 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $3,000  00 

July  1,1881, amount  available 3,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  prontablyexpended  in  fiscal  year  ending  June  30, 1883 . .  10, 000  00 

\  CO&IMICBCIAL  STATISTICS. 

p>6  amount  of  cotton  shipped  from  the  river  annuaUy  is  estimated  at  10,000  balea 
T^Iaed  at  $500,000,  in  addlUpn  to  about  70,000  sacks  of  cotton-seed.  To  this  should 
"^  Added  a  corresponding  amount  of  return  freight. 


P   i8. 
IMPROVEMENT  OF  BAYOU  B(EUF,  LOUISIANA. 

^o  ^ork  has  heretofore  been  done  upon  this  improvement. 

Frojtn  Wallace's  Landing  to  the  mouth,  a  distance  of  280  miles,  the 
river  1^  obstructed  by  snags,  logs,  and  overhanging  trees,  and  for  the 
present  it  is  only  deemed  advisable  to  improve  the  navigation  by  re- 
moving these  obstructions^  which  will  allow  boats  to  ascend  to  Wallace's 
LancLing  during  that  portion  of  the  season  when  the  water  in  the  bayou 
is  only  sufficient  for  boats  of  the  lightest  draught,  and  the  work  will  be 
carri^  on  to  this  end. 

With  the  appropriation  asked  for  for  the  fiscal  year  ending  June  30, 
1883,  it  is  proposed  to  continue  the  work  as  above. 

Tlie  estimated  cost  of  tbia  work  was |20,0S0 

AmoQut  appropriated  by  act  approved  Marcb  3,  1881 5,000 

Money  statement 

Amoiint  appropriated  by  act  approved  Marob  3,  1881 $5,000  00 

Jiuy  1,1881,  amount  available 5,000  00 

■^onnt  (estimated)  required  for  completion  of  existing  project 15, 020  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .    8, 000  00 

COMMERCIAL  STATISTICS. 

J^e  amount  of  cotton  shipped  annually  firom  the  bayou  is  estimated  at  17,000  bales, 
yftlued  at  $850,000.  From  the  upper  portion  of  the  stream  the  products  find  a  market 
in  New  Orleans,  via  the  Vicksburg  and  Shreveport  Railroad  to  Delta,  La.,  and  from 
i2  vi^  down  the  river  by  boat.     The  charge,  per  bale,  to  New  Orleans  by  this  route  is 

Aft'  ^^  ^at«  directly  down  the  bayou  when  the  stage  of  water  admits,  $1.50. 

Alter  the  improvement  of  the  stream  by  the  removal  of  the  obstructions  the  annual 
swpmentB  wiU  be  greatly  increased. 
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EXAMINATION  OF    BCEUF  RIVER   [BAYOU  BGEUF],  LOUISIANA. 

United  States  Engineer  Office, 

MemphUj  Tenn.^  December  1, 1880. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  Bayou  Boeuf,  Louisiana,  in  accordance  with  act  of  Con- 
gress approved  June  14,  1880. 

The  examination  was  made  by  Mr.  H.  St.  L.  Copp^e,  assistant  eDgi- 
neer,  whose  report  will  be  found  annexed,  and  was  made  with  a  view  of 
determining  the  character  and  extent  of  the  obstructions  to  navigation, 
with  estimated  cost  of  removing  same,  and  the  nature  and  extent  of  the 
commerce  to  be  benefited. 

The  stream  was  examined  from  the  State  line  between  Arkansas  and 
Louisiana  to  its  junction  with  the  Ouachita,  a  distance  of  346  miles. 
The  upper  reach  of  the  river  for  a  distance  of  66  miles,  that  is,  from  the 
State  line  to  Wallace's  Landing,  is  made  up  of  numerous  small  lake«, 
connected  by  short  stretches  of  river,  which  in  many  places  are  not  over 
20  feet  in  width.  This  part  of  the  river  may  be  compared  more  to  i 
swamp,  and  is  so  obstructed  by  snags,  logs,  stumps,  &c.,  and  the  com 
mercial  advantages  to  be  gained  by  improving  the  same,  even  for  high- 
water  navigation,  are  so  small  in  comparison  to  the  amount  required  for 
the  work,  that  it  is  not  deemed  advisable  to  consider  this  part  of  the 
river  as  aesirable  to  be  improved.  The  land  in  this  section  is  suscepti- 
ble of  a  high  degree  of  cultivation,  but  the  constant  liability  of  destrac 
tion  of  the  crops,  due  to  breaks  in  the  Mississippi  levees  in  the  State  of 
Arkansas,  causes  the  lands  to  be  abandoned. 

From  Wallace's  Landing  to  the  mouth,  a  distance  of  about  280  miles, 
the  river  is  obstructed  by  snags,  logs,  and  overhanging  timber.  Fw 
the  present  it  is  oply  deemed  advisable  to  improve  the  navigation  bj 
removing  these  obstructions,  which  will  allow  boats  to  ascend  to  Wal 
lace's  Landing  during  that  portion  of  the  season  when  the  water  in  tk 
bayou  is  only  sufficient  for  boat^  of  the  lightest  draught. 

The  amount  of  cotton  shipped  annually  from  the  bayou  is  estimated 
at  17,000  bales,  valued  at  $850,000^0  which  must  be  added  return  freight. 
&c.,  to  almost  an  equal  amount.  From  the  upper  portion  of  the  stream, 
the  products  find  a  market  in  New  Orleans,  via  the  Vicksborg  and 
Shreveport  Eailroad,  to  Delta,  and  thence  down  the  river  by  boat.  The 
charge  ptT  bale  to  New  Orleans  by  this  route  is  $2.50;  by  boats  directir 
down  the  bayou,  when  the  stage  of  water  admits,  $1.50.  Were  the 
stream  improved  by  the  removal  of  the  obstructions  above  noticed,  tJi^ 
crop  of  cotton  and  other  products  would  be  greatly  increased. 

The  estimated  cost  of  the  work  is  $20,050. 
Very  resi)ectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineen 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  h.  st.  coppfe,  assistant  enoinebr. 

United  States  Engineer  Office, 

Memphis,  Truw.,  yocemberi^l^- 
Major:  Id  accordance  with  your  instractious,  received  at  Grand  Golf  October  cl 
removed  my  party  to  Vicksburg,  where  I  obtained  tenths,  blankets,  dtc,  for  the  ttuf* 
exanMnations — bayous  Tensas  and  Ma^on,  and  the  Bceuf  River.    The  Tenasfl  I  direcW 


'*^ 


\  J 


\ 
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Mr.  H.  C.  Wilson  to  examine,  Mr.  F.  S.  Burrowes  the  Ma^on,  and  I,  myself,  took  the 
BoDof  River,  the  report  of  which  I  have  the  honos  to  submit,  as  follows: 

The  Bipuf  River,  which  I  examined  from  the  State  line  dividing  Louisiana  and  Ar- 
kansas to  the  mouth,  I  shall,  for  convenience  of  description,  divide  into  two  parts :  Thai 
portion  from  the  line  to  Wallace's,  or  the  first  reach,  beingclosed  by  logs,  rafts,  drift,  &c,, 
and  very  difticult  to  improve  for  navigation;  and  a  second  reach  from  Wallace's  to  the 
mouth,  which  difters  in  every  respect,  having  been  navigated  for  some  years  past  at  a 
stage  of  alK>nt  7  feet  above  low-water. 

Fnwi  what  I  could  gather,  I  judge  the  river  to  be  at  the  time  of  this  examination 
about  li  feet  al>ove  low- water  mark,  t.  e.,  the  lowest  water  known,  and  falling. 

FIRST  REACH. 

The  B(wuf  River  at  the  State  line  is  about  20  miles  in  a  direct  line  from  and  west  of 
the  Mississippi  River.  The  stream  3  miles  above  the  line  is  in  the  form  of  a  lake,  quite 
wide  and  deep  enough  to  Hoat  the  largest  river  boats,  but  at  a  point  half  a  mile  below, 
called  the  Shingle  House  Crossing,  it  scatters  int<o  numerous  branches  narrow  and  shal- 
low enough  to  ford  at  low- water,  and  exists  in  that  condition  until  the  Ash  ton  Road 
Crossiug  is  reached,  4  miles  below  the  State  line;  thence  the  stream  begins  to  collect 
its  branches,  and  where  thev  finally  come  together  there  is  a  raft  of  logs,  drift,  &c.,. 
probably  1,000  yards  through. 

From  the  Ashton  Road  Crossing  the  river  again  takes  the  form  of  a  lake,  averag- 
ing 150  feet  wide  by  Vi  feet  deep  oy  4  miles  long.  This  lake  contains  about  30  snags, 
15  logs  partially  and  in  places  entirely  across  the  stream.  Should  improvements  oe 
attempted,  10  overhanging  trees  would  also  have  to  be  cut  down.  The  lake  is  com- 
paratively straight,  i.  e.,  the  bends  are  not  sharp  or  narrow.  From  the  foot  of  the  lake 
for  a  distance  of  8  miles  the  stream  is  very  crooked,  and  difficult,  at  the  present  stage 
of  water,  to  navigate  even  with  a  skiff.  In  many  places  cypress  trees  stand  directly 
in  the  channel.  The  width  varies  from  20  to  100  feet,  and  the  depth  from .9  to  3  feet. 
Forty  logs  or  fallen  trees  cross  the  stream  at  different  intervals,  causing  rafts  and 
heavy  drift  piles  to  form,  making  it  impassable  In  this  stretch  I  counted  60  snags 
and  9  large  cypress  stumps.  The  shoals  (3  feet  of  water  at  the  pre^nt  stage)  are  also 
very  numerous ;  these  shoals  are  caused  by  sand-bars  forming  below  the  narrow  bends. 
In  case  of  improvement  a  great  number; of  overhanging  trees  would  have  to  be  cut. 
From  this  point,  which  is  16  miles  from  the  State  line,  to  Wallace's,  50  miles  further 
by  river,  the  stream  is  a  coutinuatiou  of  lakes  and  narrow  bends  following  each  other 
successively.  The  lakes,  which  vary  from  ^  to  2  miles  in  length,  have  an  average 
depth  of  5  feet,  width  of  100  feet,  and  but  little  current. 

At  the  end  of  each  lake  there  is  generally  a  mile  or  more  of  sharp,  horseshoe  bends, 

in  places  the  river  being  not  over  20  feet  wide  by  two  feet  deep,  containing  sand-bars, 

rans,  drift  piles,  trees,  and  stumps  standing  in  channel,  and  every  few  hundred  feet 

a  C3rpres8  log  stretching  from  bank  to  bank.     Between  the  lakes  or  straight  open 

stretches  the  current  is  considerably  accelerated. 

The  river  in  the  upper  portion  of  this  first  reach  runs  through  a  swamp,  about  4 
miles  wide,  lying  between  the  Ma^ou  hills  and  the  high  lands  east  of  bayou  Bartholo- 
mew, whereas  t-hrough  the  lower  portion  the  country  is  higher,  the  bank  being  usu- 
ally about  17  feet  high. 

The  soil  is  of  a  sandy  composition,  the  bank  in  some  places  showing  thin  strata  of 
clay,  the  surface  of  the  adjacent  country  being  of  the  same  nature ;  the  river  bed  is 
generally  a  hard,  compact  sand. 

The  timber  throughout  the  reach  varies ;  that  at  the  upper  end  being  superior  in 
quality  and  quantity;  1  mile  west  of  the  river,  at  the  State  line,  there  is  a  strip  of 
good  pine  two  miles  wide  by  about  15  miles  long,  running  southeast. 

Tbe*entire  reach  contains  cypress,  many  varieties  of  oak,  such  as  white,  cow,  black, 
red,  overcup,  pin,  &c.;  hickory,  gum,  elm,  and  ash  are  also  found.  The  timber  which 
■principally  fringes  the  river  is  cypress  and  oak. 

COMMERCIAL  STATISTICS. 

The  land  adjacent  to  the  Bceuf,  for  some  distance  both  above  and  below  the  State 
Jpie,  is  capable  of  high  cultivation,  but  owing  to  the  sickliness  of  the  climate  and  the 
^^hility  to  overflow,  it  is  but  little  worked.    The  plantations  or  clearings  east  of  the 
Shiugig  House,  on  the  Ma^on  hills,  are  many  of  them  deserted.     The  planters  at  pres- 
ent average  about  15  bales  of  cotton  apiece.     Should  this  upper  portion  of  the  river 
Jp^  ^I>ened  to  navigation,  the  acreage  of  cultivated  land  would  be  greatly  increased. 
^^  product*  of  the  country  west  of  and  in  the  vicinity  of  this  reach  of  the  BcBuf 
P'^tt^.  much  all  find  an  outlet  by  way  of  the  Bartholomew,  and  probably  would  do  so 
,^?^  the  stream  made  navigal)le;  the  products  on  both  sides,  from  the  Shingle  Hon«« 
'  ^'^r  south  as  Wallace's,  would  amount  to  about  300  bales  of  cotton  per  annum,  i 

90  E 
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even  some  of  this  miffbt  be  shipped  by  the  Ma^on  in  preference.  Most  of  the  prodoee 
would  come  from  Oak  Grove,  on  ^le  Ma^n  hills,  and  Shilling's  nei^hborhoodf  nor 
the  river ;  the  cattle  trade  would  be  but  light,  owing  to  the  great  loss  mcarred  at  over- 
flow time. 

In  my  estimation  the  great  outlay  necessary  to  make  this  66  miles  of  river  navip- 
ble,  even  at  high-water,  would  hardly  be  compensated  for  by  the  little  cotton  (§9d 
bales),  seed,  cattle,  &c.,  that  the  country  would  produce. 

The  unhealthy  and  present  backward  condition  of  this  section,  in  a  great  degree^  is 
due  to  overflows;  these,  from  some  time  before  1842  until  after  1864,  did  not  occni. 
because  of  the  good  condition  of  the  levees  bordering  the  Mississippi  River,  but  dur- 
ing the  late  rebellion  these  were  destroyed  in  many  places,  so  that  since,  at  eyeir 
overflow  of  the  Mississippi  River,  all  this  country*  lying  between  the  Ouachita  and  the 
Mississippi  is  inundated,  excepting  the  high  ridges,  probably  16  feet  above  high-watff 
mark,  such  as  Ma^on  hills,  4&'c.  The  principal  breaks  necessary  to  rebuild  in  order  to 
protect  this  Bcpuf  country  are  in  the  Matthew^s  Bend  levee,  which  I  am  told  an  H-foot 
tevee  would  protect,  and  the  Possum  Fork.  The  Ashton  break  wonld  affect  the  Ma^ 
and  Tensas,  but  not  the  Bcruf,  owing  to  the  intervening  hills. 

The  oscillation  of  the  Bcpuf  is  about  30  feet,  the  time  of  rising  and  falling  oonv- 
spending  very  nearly  with  the  Mississippi  River;  the  planters  look  for  high-water  is 
December  and  low-water  in  the  summer  and  fall. 


SECOND  REACH. 

This  reach  extends  from  Wallace's  to  the  mouth  of  the  river.  The  following  table 
shows  the  distance  in  miles  from  point  to  point  on  the*  stream,  the  depths,  widths, 
height  of  banks  when  not  in  swamp,  the  number  of  snags,  leaning  trees,  and  lop 
necessary  to  remove  should  improvement  be  contemplated.  These  are  all  estimated 
for  a  stage  of  water  5  feet  above  the  present. 

Table, 


From  Widlace's  to— 


Whitaker'8  ... 
La  FourcKe ... 
Lone  Plumb  . . 
Head  of  Bends 

BriBtor's 

Jerden's 

Edward's 

Cheek  Place... 
Girard  Bridge . 

Alto 

Copeland's  — 

Hebert's 

Three  Rivers  . 
Month 

Total.... 


M 

^ 

a 

CB 

• 

m 

1 

1 

M 

i 

a 

5 
tj 

^ 

Height 

• 

1 

20 

"5 

J 

• 

SI 

15 

250 

8  to  20 

20 

20 

» 

4 

200 

10  to  20 

15 

11 

11 

]• 

4 

160 

3  to  10 

15 

19 

90 

» 

2 

125 

2  to  U 

15 

7 

2e 

M 

tm 

5 

120 

10 

15 

14 

39 

a 

10 

120 

11 

15 

30 

50 

» 

7 

110 

11 

15 

18 

33 

3 

17 

100 

2  to  11 

8  to  15 

61 

143 

5» 

4 

100 

4 

13 

19 

31 

!♦ 

40 

100 

2  to  10 

13  to  22 

109 

287 

4t 

40 

100 
50  to  200 

2  to  11 
2  to  11 

106 
193 

217 
215 

M 

40 

4f 

42 

70  to  200 
100  to  200 

2  to  11 
.2  to  11 

100 
110 

151 
47 

U 

5Q 



1< 

280 

817 

1,300 

fil 

The  river  throughout  this  entire  reach  repeats  itself  in  general  features^  lakes  open, 
deep,  and  comparatively  straight,  followed  by  crooked,  narrow  bends,  mnumenbk 
bars  or  shoals,  with  a  depth  ofwater  varyiuj^  from  2  to  3  feet.  The  banks,  to  withia 
150  miles  of  the  mouth,  are,  generally  speaking,  abrupt  and  high,  varying  from  13  to 
20  feet.  Below  in  places  they  take  the  form  of  a  natural  terrace,  or  run  back  from  thf 
water  surface  on  a  gentle  slope,  again  followed  by  ridges  abrupt  and  often  90  feet  hig^ 

The  soil  also  vanes  from  sand  to  a  mixture  of  sand  and  soft  alluvial  deposit.  Finr 
miles  from  the  mouth,  thick  inclined  strata  of  blue  clay  can  be  seen  in  the  banks,  wbicB 
here  become  very  high,  more  like  bluffs,  which  immediately  at  the  mouth  are  in  port 
composed  of  loose  rock.  The  bed  of  the  stream  is  clay,  gravel,  hard  sand,  and  at  the 
mouth  rock.  The  timber  near  Wallace's  is  mostly  oak  and  cypress,  the  latter  bein^ 
used  for  all  building  purposes.  This  timber  is  found  nearly  as  far  down  as  Hebert'i^: 
there  the  cypress  disappears,  a  great  quantity  having  been  cut  and  rafted  down  to  tfaf 
Ouachita  in  former  years.  The  good  oak  also  runs  out,  nothing  remaining  but  a  poor 
quality  of  oak,  some  gum,  and  willows.    From  Copeland's  down  there  are  numenNu 
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towheads,  or  willow  bars,  forming  in  the  middle  of  the  river.    These  are  very  often 
found  where  tributaries  enter  the  main  stream. 

The  principal  tributary,  the  La  Fourche,  which  has  but  a  narrow  mouth,  but  further 
west  takes  more  the  form  of  a  lake,  enters  the  BcKuf  19  miles  below  Wallace^s;  it  runs 
through  a  swamp  between  the  Bceuf  and  Ouachita,  leaving  it  again  and  returning  to 
the  Buiuf  at  Three  Rivers, 230  miles  below  Wallace's.  This  stream,  near  Point  Jeffer- 
son, flows  into  the  Boeuf  at  low-water,  but  during  the  high  stages  the  reverse  is  the 
case.  There  are  numerous  other  creeks  and  bayous  entering  the  BoBuf  on  its  course 
to  the  mouth,  none  of  which  would  be  of  importance  to  navigation.  The  principal 
ones  are  Davis  Bayou,  which  is  called  Redmouth  Bayou,  at  Redmouth,  where  it 
leaves  the  Ba»uf,  again  coming  in  under  the  name  of  Davis  Bayou,  194  miles  b(^low 
Wallace's;  Muddy  Bayou,  198  miles  below  Wallace's;  Big  Creek,  203  miles  below  Wal- 
lace's; Marengo  Creek,  230  miles  below  Wallace's;  TurKey  Creek,  3  miles  above  the 
mouth ;  Deer  Creek,  |  mile  above  the  mouth  ;  and  13  other  small  creeks  or  bayous. 

PRINCIPAL  TOWNS  AND  COMMERCIAL  STATLSTICS. 

The  Bonnidy  Creek  country,  which  is  adjacent  to  the  river  and  west  of  Wallace's 
and  which  at  present  ships  all  its  produce  to  Point  Jefferson,  would,  in  ccmnection 
with  the  country  on  the  east  and  near  Wallace's,  bring  to  a  landing  at  that  point 
aboat  2,000  bales  of  cottony  some  cotton  seed,  and  cattle.  Point  Jefferson  would  bring 
in  about  2,000  bales  of  cotton,  also  some  cotton  seed,  and  cattle,  hogs,  &c. 

Girard,  a  town  on  the  Shreveport  and  Texas  Railway,  situated  ^  mile  west  of  the 
B<Bnf,in  Richland  Parish^  has  a  popnlation  of  75,  6  stores,  2  saloons,  a  post-office,  &,o, 
Prairie  Maronge  and  Bastrop  snip  in  part  to  Girard  and  thence  by  rail  to  New  Or- 
leans ;  also  a  large  tract  of  rich  country  south  of  Girard  sends  her  its  produce.  This 
produce  in  all  amounts  to  about  5,000  bales  of  cotton,  so^e  cotton  seed,  cattle,  hogs,  &c. 

Alto,  40  miles  below  Girard,  a  town  containing  about  100  inhabitants,  4  stores,  2 
saloons,  a  post-office,  &c.,  supplies  a  ridge  or  tract  of  very  productive  country  sitnated 
above  the  highest  water-mark,  which  at  present  sends  most  of  its  produce  to' Ray\ille, 
thence  by  rau  to  New  Orleans.  Alto,  and  landings  near  Redmouth.  Charlieville,  &.C., 
would  gather  about  3,000  bales  of  cotton,  some  cotton  seed,  cattle,  hogs,  &c. 

The  freight  on  cotton  per  bale  to  New  Orleans,  via  the  Shreveport  and  Texas  Rail- 
way from  Girard  and  Rayville,  is  at  present  $2.50.  By  steamer^  from  points  between 
Point  Jefferson  and  the  month,  it  is  only  $1.50.  From  Charlieville  the  country,  which 
is  well  settled  and  capable  of  high  cultivation  on  both  sides  of  the  river  as  far  as 
Hebert's  and  as  far  as  the  mouth  on  the  east,  would  bring  to  the  several  landings  an 
aggregate  amount  of  about  5,000  bales  of  cotton.  As  a  total  in  this  reach  I  estimate 
that  about  17,000  bales  of  cotton,  some  cotton  seed,  and  a  small  quantity  of  cattle^ 
hogs,  &c.,  would  at  once  be  shipped  by  river  to  New  Orleans  were  navigation  im- 
proved, and  in  the  near  future  these  figures  would  greatly  increase. 

The  effect  of  overflow  is  similar  in  this  lower  reach  to  that  above,  with  the  excep- 
tion that  at  times  the  Ouachita  River  backs  its  water  up  the  Bteuf  probably  50  miles. 
In  1874,  owing  to  a  break  having  occurred  in  Morrison's  levee  on  the  Ouachita,  tho 
current  of  the  BcBuf  was  checked  nearly  200  mil.es  above  its  mouth,  and  the  lands  in 
the  vicinity  of  Hebert's  and  above  were  inundated. 

Before  coming  to  the  estimate  for  improvement,  I  would  state  that,  in  my  opinion, 
anything  like  improvement  of  the  Bo^uf  River  for  low-water  na\igation  is  out  of  tho 
question.  The  shoals,  bars,  towheads,  bends,  low-water  snags,  &c.,  are  far  too  num- 
erous to  be  removed  without  a  great  expense  in  the  way  of  dredging,  dam  and  lock 
building,  4&c. 

The  steamer  Ef  ie  No.  10,  commanded  by  Captain  Hamilton,  has  been  running  in  the- 
Bwuf  for  the  last  two  years  during  high-water  as  far  as  Point  Jefferaon,  but  with  diffi- 
cnlty  and  danger,  because  of  the  snags  and  overhanging  trees.  These  I  would  sug- 
gest removing. 

The  following  estimate  of  the  cost  of  improvement  is  for  a  stage  5  feet  above  the 
present  water  surface,  which  would  make  navigation  good  about  5  months  in  the  year. 

ESTIMATE. 

£x(>en8e  for  one  month : 

Engineer  in  charge $150 

Mat« 100 

Cook  and  helper 60 

20  men  at  |40  per  month 800 

Subsistence,  24  men  at  50  cents  per  day 360 

Total 1,470 
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To  improve  the  river  from  Wallace's  to  the  mouth,  280  miles: 

Flatboat,  with  uecessary  tools $3,500 

RemoviDg  8nag8,  &c.,  10  mouths' work  (2  seasons) 14,700 

Coutingencit'S,  10  per  cent I,ffl0 

Total 20,020 

This  work  wonld  have  to  he  accomplished  during  low-water.    The  boat  used  should 
not  draw  more  than  15  inches. 

Very  respectluUy,  your  obedient  servant, 


Maj.  W.  H.  H.  Benyaukd, 

^  United  States  Engineers. 


H.  St.  L.  Copp6k, 

Assistant  Engineer. 


P  19. 
IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 


A  well  defined  channel  for  high- water  navigation  had  been  cut  out  and 
dredged  through  the  lakes  and  bayou  from  Bed  Biver,  Louisiana,  to  Jef- 
ferson, Tex. 

It  was  stated  in  the  report  for  last  year  that,  should  further  improve- 
ments be  desired,  it  would  require  extensive  works,  such  as  recommended 
by  Major  Howell ;  that  project  being  to  construct  a  dam  across  the 
lakes  at  Albany  Point,  and  make  a  cut  through  to  Bed  Biver,  the  esti- 
mated cost  of  which  was  $372,580,  and  no  appropriation  was  made 
therefor. 

No  actual  work  in  the  way  of  improvement  was  carried  on.  The 
property  Avas  placed  in  charge  of  watchmen,  and  the  dredge-boat  was 
put  in  good  order.  As  it  is  a  valuable  piece  of  machinery,  and  could  be 
used  for  other  purposes,  it  was  taken  to  the  mouth  of  Bed  Biver,  where 
operations  were  carried  on  in  keeping  open  a  dredged  channel. 

The  appropriations  are  as  follows : 

By  act  approveclJuDe  10,  1872 |10,a» 

By  act  approved  March  3,  1873 50,000 

By  act  approved  August  14,  1876.... 13,W* 

By  act  approved  June  18,  1878 15,000 

By  act  approved  March  3,  1879 6,tW 

Money  statement 

July  1,  1880,  amount  available $4,349  01 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UabiUties  July  1,  1880 1.539  W 

July  1,  1881,  amount  avilable • 2,810  00 


P   20. 

IMPROVEMENT  OF  WHITE  AND  SAINT  FRANCIS  RIVERS,  ARKANSAS. 

In  July,  1880,  the  snag-boat  John  E.  Meigs  was  sent  to  Saint  Louis 
for  repairs  incident  to  the  previous  season's  operations,  and  to  have  cer 
tain  additions  made  to  her  machinery. 

On  September  1,  1880,  she  was  sent  into  White  River  for  work  in  the 


\ 
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lower  part  of  tlie  stream.  The  river  was  cleared  of  obstructions  from 
the  mouth  to  De  ValPs  Bluflf,  the  highest  point  reached.  In  the  latter 
part  of  October,  the  boat  was  withdrawn  for  the  purpose  of  sending  her 
into  Yazoo  River. 

I>uring  the  time  worked,  the  Meigs  removed  270  snags,  cut  down  298 
lea.uiiig  trees,  and  removed  the  wreck  of  a  coal  barge  at  De  Vall's  Bluff. 

^A.s  the  Meigs  was  too  large  a  boat  to  work  well  on  the  lower  Saint 
Fra>iicis  River,  I  chartered  the  steamer  Mike  Davis,  and  commenced 
operations  the  latter  part  of  August,  and  worked  until  October  15, 
when  the  boat  and  party  were  transferred  to  L'Auguille  River. 

I>uring  the  time  worked  in  the  Saint  Francis  River,  81  snags,  107 
lo^s,  and  71  stumps  were  removed  from  the  channel,  and  523  trees  cut 
from  the  banks. 

February  7,  1881,  this  work  was  transferred  to  Capt.  Thomas  H. 

Handbury,  Corps  of  Engineers,  United  States  Army. 

•  •  •  •  #  •  • 

The  former  appropriations  are  as  follows. 

Allotted  from  appropriations  for  contingencies  of  rivers  and  harbors  (act  ap- 
proved July  11,  1870),  for  the  improvement  of  White  River |10,000 

By  act  approved  March  3,  1871,  for  the  improvement  of  Saint  Francis  River, 

in  Arkansas 10,000 

By  act  approved  March  3,  1873,  for  the  improvement  of  White  and  Saint  Fran- 
cis Rivers 50,000 

gy  act  approved  June  18,  1878 40,000 

By  act  approved  March  3, 1879 12,000 

Byact  approved  June  14,  1880 12,000 


P   20. 

^I*ROVEMENT   OF   WHITE  RIVER,  BETWEEN  JACKSONPORT   AND  BUF- 
FALO SHOALS,  ARKANSAS. 


jj^his  improvement  was  commenced  under  an  appropriation  of  $10,000 
^*^r  improving  White  Eiver  at  Buffalo  Shoals,  Arkansas,"  by  Major 
^^ter,  in  1877.  The  plan  at  this  point  contemplated  the  construction 
I  ^ven  spur-dikes  of  stone,  so  located  as  to  pond  up  the  water  in  the 
*^*^ce8  of  least  depth. 

tK  ^P^^  assuming  charge  of  the  work  in  1879  under  the  above  title, 
|.?^*ee  of  these  proposed  dikes  had  been  completed.  During  that  season 
tK^  remaining  dikes  were  finished,  and,  as  there  remained  a  balance  of 
j^^  appropriation,  work  was  continued  down  stream  at  Nellie's  Apron 
y^*^f)al8,  2  miles  below,  where  a  large  and  dangerous  ledge  of  rocks  was 
l^jf  ^.sted  out,  and  also  at  a  place  known  as  the  Kapids,  twenty  miles  fur- 
^^r  down,  where  2  wing-dams  of  bnish  and  rock  were  built. 

-At  the  beginning  of  last  season  (1880),  operations  were  again  resumed. 
jj^^The  work  was  started  at  Samm's  Shoal,  2  miles  below  Calico  Eock. 
^  4x6  water  was  concentrated  in  a  single  channel  by  a  dam  of  brush,  rock, 
-^;^d  gravel  in  alternate  layers.  The  dam  extended  from  the  foot  of 
^^olf  Island  to  the  head  of  the  bar  below,  a  distance  of  5(>5  feet. 
^^  Upon  the  completion  of  this  work,  the  party  was  moved  down  to 
^-XTiold's  Island.  The  river,  here  divided  by  a  bar,  was  concentrated 
^^to  a  single  channel  by  building  a  brush  and  gravel  dam  200  feet  long 
2:^d  5  feet  high  at  the  deepest  part,  from  the  island  proper  to  the  bar. 
^r^^is  construction  gave  about  5  inches  additional  water  in  the  channel, 
|lth  the  expectation  that  much  benefit  would  be  derived  from  the  scour- 
^g  induced. 
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About  1  mile  below,  at  Maguire's  Shoal,  a  similar  dam  was  constructet 
1  the  high  gravel-bar  on  the  left  bank,  and  extended  into  the  river  some 


K)  feet.    To  complete  this  improvement  it  may  be  found  necessary  tcz_: 
dild  a  down-stream  wing-dam  or  training-wall. 

In  conjunction  with  this  brush  and  stone  work  at  the  different  points^ 
le  steamer  Winnie  was  chartered  and  employed  during  a  short  peri 
'  the  season,  removing  snags  and  other  obstructions,  working  over  th 
itire  reach  of  the  river,  and  removing  50  snags  and  stumps,  and  cutting 


own  105  leaning  trees.  Many  obstructions  of  this  character  still  re 
ain,  and  like  methods  must  be  used  in  the  removal  of  the  same. 
The  worst  shoals  between  Jacksonport  and  Batesville  are  Saffold 
[aggletooth,  Smith's  Chute,  Blue  Wing,  Fatty  Bread,  Groose  Neck,  anc 
lack  Island,  tlie  la^t  two  being  the  most  dangerous,  and  made  so  oi 
scount  of  stumps,  logs,  and  snags. 

In  January,  1881,  operations  were  susi>ended,  and  on  February  7, 1881_ 
le  work  was  transferred  to  Capt.  Thomas  H.  Handbury,  Corps  of  Ei^. 
[neers,  United  States  Army. 

For  the  details  of  the  work  I  beg  leave  to  refer  to  the  report  of  Mi — 
.  D.  McKown,  herewith. 
The  former  appropriations  are  as  follows: 

y  act  approved  June  23,  1874,  for  improving  Wliit<5  River  above  Jackaou- 

port |i>0,0(^ 

y  act  approved  August  14, 1876»  for  improving  White  River  at  Buffalo  Shoals      10, 

y  act  approved  March  3, 1879,  for  improving  White  River,  Arkansas 10, 

y  act  approved  June  14,  18S0,  for  improving  White  River  between  Jackson- 
port and  Buffalo  Shoals,  Arkansas 5, 


REPOKT  OF   MR.  J.   D.    M^KOWN,   ASSISTANT  ENGINEER. 

Memphis,  Tenn,  January  13,  1881. 

Major  :  I  have  the  honor  to  make  the  following  report  of  work  douo  on  Whi 
iver,  Arkansas,  during  the  season  of  1880. 
An  examination  of  the  river  between  Forsyth,  Mo.,  and  Buffalo  Shoals,  Arkansa^:^ 
as  made  during  the  month  of  July,  a  report  of  which  was  duly  made. 
Thf*  work  of  improvement  was  then  taken  up  at  Samm's  Shoal,  about  2  miles  belo\^^ 
alic4>  Rock.     The  water  at  this  place  was  thrown  together  by  building  a  dam  to  ecu  -^ 
3ct  the  foot  of  Wolf  Island  and  the  head  of  the  bar  below,  a  distance  of  565  foot. 
It  was  fortunate  that  work  was  commenced  as  soon  as  it  was,  as  the  channel  wa^ 
ridently  changing  and  going  through  between  the  foot  of  the  island  and  the  bar, 
hich  would  have  been  a  serious  disi^vantage,  as  it  would  have  made  a  short  turn  ic 
narrow  chute  with  a  rapid  current. 

The  d»m  was  built  of  brush,  rock,  and  ^avel  in  alternate  layers. 
I  will  here  say  that  I  think  dams  of  this  kind  are  preferable  to  any  other  for  tha^ 
jrtion  of  tin;  river,  wherever  a  good  gravel  foundation  can  be  had.  The  loose  brust* 
ith  the  butts  down  stream,  and  the  tops  well  held  down  by  rock  and  gravel,  or  heav^ 
ravel  alone,  resist  the  current  well.  Neither  ice  nor  drift  seem  to  affect  it  much,  aj9 
ley  slide  over  without  injuring  it. 

After  finishing  the  work  at  Samm's  Shoal,  the  whole  outfit  was  mo  veil  down  to  tlia^ 
*rt  of  the  river  U*tween  Jacksonport  and  Batesville. 

The  first  work  done  on  this  part  of  the  river  was  at  Arnold's  Island,  which  was  th^ 
lallowost  place  in  the  river.    The  water,  which  was  here  divided  by  a  bar,  was  throw^>- 
^gother  by  a  brush  and  gravel  dam  running  from  the  island  proper  to  the  bar.     Thl^ 
ave  about  5  inches  more  water  on  the  shoal.     But  the  greatest  benefit  will  be  fror»^ 
le  scouring  on  the  shoal,  which  must  take  place.     Some  little  assistance  may  bo  neo^ 
wary,  as  the  gravel  is  heavy  and  rather  hard. 
The  dam  is  200  feet  in  length  and  5  feet  high  in  the  deepest  place. 
Another  dam  waa  built  about  ^  mile  below,  at  the  upper  end  of  Ma^uire's  Shoal « 
his  was  started  on  the  high  gravel-bar  on  the  left  bank,  and  runs  out  mto  the  river 
X)  feet.    The  current  was  very  strong  and  the  brush  had  to  be  held  in  place  by  staked 
riven  in  the  ground  until  weighted  down  by  the  gravel.     It  may  require  a  wing,  oT 


I 


I 
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training  wall,  raunin^  down  stream  to  be  added  next  season.     I  noticed  before  leaving 
that  the  bar  below,  wnicli  was  veiy  much  in  the  way,  was  cutting  out  nicely. 

Both  dams  gavtf  immediate  relief,  and  a  good  test  of  the  benefit  given  to  navigation 
'iB  that  all  the  rivermen  acknowledge  their  usefulness. 

A  lai^  amount  of  good  was  also  done  by  removing  some  snajgs  and  stumps,  by  cut- 
ting offoverhanging  trees,  and  those  which  were  liable  to  fall  into  the  stream,  to  form 
lew  obstructions. 

There  are  a  number  of  snags  in  the  river,  some  of  them  very  dangerous.  Great  re- 
ief  would  be  given  to  navigation  by  their  removal.  During  the  short  time  that  the 
iteamer  Winnie  was  employed  for  that  purpose,  she  removed  56  snags  and  stumps,  and 
105  trees  were  cut  from  the  banks. 

There  are  a  great  many  sinirlar  obstructions  still  remaining,  which  if  taken  out  would 
reuder  navigation  much  safer.  The  low- water  season  is  the  only  time  that  this  work 
Min  be  carried  on  to  advantage.  At  that  time  there  is  not  sufficient  depth  of  water  in 
the  river  to  allow  the  use  of  any  of  the  regular-snag  boats  to  work.  A  cheap  and 
efficient  boat  could  be  built  that  would  answer  the  purpose,  and  not  cost  over  93,000, 
ivith  all  the  appurtenances  and  rigging  on  board.  It  would  be  of  such  light  draught  as 
to  enable  it  to  work  during  extreme  low-water. 

The  past  season  has  been  an  exceptionally  bad  one  for  work.  It  was  almost  impos- 
iible  to  jBjet  hands  at  any  reasonable  price.  The  winter  set  in  early  and  severe,  when 
the  continued  bad  weather  prevented  good  work  being  done. 

The  bad  weather  has  sorionslv  interferred  with  the  gathering  of  the  cotton  crop. 
A  great  deal  of  it  is  still  in  the  6eld,  and  unless  the  weather  is  unusually  good  here- 
ifter,  much  of  it  will  be  lost.  At  the  best  there  will  not  be  over  two-thirds  of  a  crop 
realized. 

The  trade  of  this  country  is  continually  increasinc:,  and  if  the  river  between  Jack- 
wnport  and  Batesville  was  in  good  condition,  it  would  be  a  great  benefit  to  the  coun- 
^,  as  the  inhabitants  are  wholly  dependent  on  the  river  as  a  means  of  transportation, 
the  only  alternative  being  hauling  by  wagon  to  the  railroad. 

The  worst  shoals  between  Jackson  port  and  Batesville,  and  those  in  need  of  improve- 
J«it  tirat,  are  as  follows :  Saffold,  Haggletooth,  Smithes  Chute,  Blue  Wing,  and  Fatty 
^^.  But  the  most  dangerous  are  Goose  Neck  and  Black  Island,  on  account  of  the 
Btnmpg,  logs,  and  snags. 

Very  respectfully,  your  obedient  servant, 

J.  D.  McKowN, 

A88i9iant  Engineer, 

Maj.  W.  H.  H.  Bknyaurd, 

Corps  of  Engineers,  U,  S,  A, 


P   22. 

ilPROVEMENT  OF  WHITE  RIVER  ABOVE  BUFFALO  SHOALS,  ARKANSAS. 

As  no  work  bad  heretofore  been  done  upon  tbis  section  of  Wbite 
*iver,  and  as  but  little  was  known  of  the  character  of  the  obstructions 
Dd  the  nature  and  extent  of  the  improvements  desired,  I  directed  an 
^minatioii  of  the  river  to  be  made,  with  a  view  to  presenting  a  project 
r  the  expenditure  of  the  funds.  This  examination  was  started  at  For- 
th, Mo.,  and  exteuded  to  Buffalo  Shoals,  Arkansas,  and  was  under  the 
'arge  of  Mr.  J.  D.  McKown,  whose  report  will  be  found  annexed. 
The  work  showed  that  improvements  were  needed  at  a  number  of 
oal  ])laces,  which,  \\ith  the  work  beiug  carried  on  below,  would,  when 
iipleted,  give  navigation  to  the  upper  stretches  of  White  Eiver  for  a 
isiderably  longer  period  of  the  year.  The  estimated  cost  of  the  work 
8  $32,600.  The  project  approved  contemplated  starting  at  the  shoals 
mediately  above  Buffalo  and  continuing  work  up  stream  to  the  extent 
the  available  funds. 

The  lateness  of  the  season  aft<er  the  examination  prevented  the  work 
ng  carried  into  execution. 

>n  the  7th  of  February,  1881,  the  work  was  transferred  to  Gapt. 
)roa»  H.  Handbury,  Corps  of  Engineers. 
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REPORT  OF  MR.  J.   D.   M'KOWN,   ASSISTANT  ENGINEER. 

Samm's  Shoals,  Arkansas, 

August  4,  IK^. 

Major:  I  have  the  honor  to  make  the  following  report  of  my  examination  of  Whi 
River  from  Forsyth,  Mo.,  and  Buffalo  Shoals,  Arkansas. 

Leaving  Forsyth  on  the  15th  of  July,  with  the  river  aboat  1  foot  above  low-wat 
and  falling,  it  gave  a  good  opportunity  for  making  the  examination. 

Althougn  there  are  a  number  of  gravel  shoals  on  the  river,  they  may  all  he  consi 
ered  of  minor  importance,  as  when  the  boats  can  pass  the  bad  shoals  after  improvin 
them,  there  will  always  be  water  enough  to  pass  the  gravel  shoals. 

The  first  place  of  any  importance  is  Conner's  Shoal,  6  miles  below  Forsyth.    It 
caused  by  loose  rock  and  bowlders  in  the  bed  of  the  stream,  none  of  which  are  ve: 
large ;  very  little  blasting  will  be  necessary.    The  shoal  is  about  GOO  feet  long,  am 
will  require  S800  to  improve  it. 

The  next  is  a  similar  shoal  at  the  mouth  of  Big  Beaver  Creek,  8  miles  below  Foi 
syth.    The  rock  can  be  rolled  out  by  hand  at  a  cost  of  |500.     I  have  called  it  No.  2, 

Two  miles  below  is  a  shoal  of  the  same  character,  but  not  of  so  much  importan 
About  $500  will  improve  it.     I  have  called  it  No.  3. 

At  about  11  miles  below  Forsyth  is  a  long  shoal,  with  a  rough,  solid  rock  bottom  (Nc^. 
4).     It  will  take  |2,500  to  put  it  in  passable  order. 

About  1  mile  below  is  a  place  wnere  the  river  is  divided  by  an  island  (No.  5).  -A 
short  dam  should  be  built  at  the  head  of  the  left-hand  chut«.  At  the  foot  of  the  island 
the  channel  is  obstructed  by  logs  and  rocks,  which  should  be  taken  out.  The  co^rt 
would  be  about  $1,000. 

At  about  15  miles  from  Forsyth  is  quite  a  bad  shoal  (No.  6).    The  channel  is  badly 
obstructed  by  loose  rock.    They  could  be  taken  out  at  a  cost  of  $800. 

After  this  comes  a  piece  of  river  which,  although  generally  bad,  has  no  shoal  of  tba 
kind  at  present  taken  into  consideration. 

Then,  at  40  miles  below  Forsyth,  there  is  a  very  bad  place,  known  as  the  "Toe  of 
Horseshoe  Bend."  Nearly  all  the  water  runs  to  the  left,  making  a  very  sharp  turn, 
having  a  rapid  current  running  close  to  the  banks,  and  is  obstructed  by  large  bowl- 
ders. This  could  be  remedied  by  throwing  the  water  into  the  center,  or  rather  to  the 
right  of  the  island,  cutting  the  overhanging  timber,  and  taking  out  the  rock  below. 
The  estimated  cost  is  $1,50^. 

The  next  bad  place  is  47  miles  below  Forsyth,  "Elbow  Shoal."  The  main  rivermakes 
a  sharp  bend  to  the  left:  but  some  years  ago  the  State  of  Missouri  cut  a  channel 
througn  the  bar  on  the  left  and  threw  a  dam  across  the  river  at  the  head  of  the  sboal. 
The  top  of  the  dam  has  washed  off  so  as  to  allow  the  greater  part  of  the  water  to  pas 
over  it,  and  forms  a  very  bad  obstruction.  The  shoal  needs  improvement,  but  whether 
it  is  advisable  to  take  the  dam  out  altogether,  or  build  it  up  again,  can  only  be 
settled  by  a  careful  survey  of  the  locality.  My  opinion  is  that  raising  the  dam  would 
be  advisable,  but  there  are  many  points  to  be  taken  into  consideration.  The  improve- 
ment would  cost  about  $2,000. 

Tumbling  Shoal,  55  miles  below  Forsyth,  is  a  troublesome  place  for  boats.  Tbe 
river  is  divided  by  an  island.  The  main  channel  is  shallow  and  obstructed  by  small 
bowlders.  By  closing  the  right-hand  chute  and  clearing  the  rock  from  the  chamiel? 
great  help  will  be  given.    The  estimated  cost  is  $1,000. 

Log  Chute,  58  miles  from  Forsyth,  is  next.  ITie  river  is  divided  by  an  island,  the 
best  channel  being  on  the  left.  A  dam  of  400  feet  will  be  required  to  close  it,  at  i 
cost  of  $1,000.  Just  below  the  foot  of  this  island,  where  the  river  comes  together, 
is  another  one,  which  requires  a  dam  on  the  right,  at  a  cost  of  $600.  Some  logs  and  a 
few  rocks  to  be  taken  out,  with  some  leaning  trees  to  be  cut,  wiU  complete  the  work 
at  a  total  cost  of  $2,000. 

At  the  mouth  of  Big  Creek,  68  miles  from  Forsyth,  a  bar  of  loose  rock  extends 
across  the  river,  quartering  down  stream.  The  shoal  is  very  short,  bat  shallow;  thi 
rocks  are  small  enough  to  be  easily  handled.  A  channel  could  be  worked  thronglk 
for  about  $500. 

Bull  Bottom  Shoal,  71  miles  from  Forsyth,  is  about  i  mile  long  and  very  rapid- 
The  bed  of  the  stream  is  covered  with  loose  rock  and  bowlders ;  $1,000  will  open » 
channel  through  it. 

Pot  Shoal,  76  miles  below  Forsyth,  is  a  bad  obstruction.  The  water  is  divided  into 
three  chutes,  the  main  opening  being  to  the  left,  with  a  gravel  bottom,  and  has  onlv 
4  or  5  inches  of  water  on  it.  The  other  chutes  should  be  closed,  which  could  be  done 
at  an  expense  of  $1,000. 

Ma^ar  Shoal,  at  the  mouth  of  Little  North  Fork,  80  miles  from  Forsy  ti,  is  a  long  8ho»l» 
reaching  fully  3,000  feet.  It  commences  at  the  mouth  of  Little  North  Fork,  wiiere 
the  river  is  diWdetl  by  a  small  island.  The  left-hand  chute  should  be  closed.  The 
bed  of  the  stream  below  is  covered  with  loose  rock,  which  should  be  taken  out  wide 
enough  to  give  a  good  channel.  The  material  taken  out  should  be  used  to  form  low, 
Bhori  wing-dams  to  concentrate  the  water,  as  the  river  is  about  800  feet  wide ;  $2,000 
will  he  necessary  for  this  work. 
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^inet.v  miles  below  Forayth,  at  Hallos  Narrows,  the  river  is  divideil  into  three  chao 
els.      Xhe  two  outside  ones  should  be  closed,  and  rocks,  which  are  small,  should  be 
aken  out  of  tlie  middle  one.     The  shoal  is  about  800  feet  long  and  will  need  $1,000  to 
n»P»t>ve  it. 
av     ^  inile  below,  commence  Bull  Shoals,  which  are  alK>ut  4,000  feet  lonj;.    Like  Magar 

S^*  the  river  is  wide.  The  obstructions  are  bowlders.  A  channel  should  be  cleared, 
wd  tile  rocks  taken  out  be  used  to  concentrate  the  water ;  $2,500  will  probably  be 
sufficient. 

1  S^^^  ^*  Shoal,  104  miles  from  Forsyth,  is  a  very  bad  place,  extending  for  about 
^'^"^eet.  The  principal  obstructions  are  two  ledges  that  run  across  the  river,  which 
^  QX>in  6  inches  to  2  feet  out  of  water,  with  the  except  ion  of  small  openings  here  and 
mete  where  the  water  passes  through.  A  channel  will  have  to  be  blasted  through 
itxejxi.  The  ledges  are  narrow,  not  over  6  feet  wide.  Below  the  ledges  there  are  some 
*^*tt€ring  knobs  to  come  off  and  some  loose  rock  to  be  taken  out.    It  is  a  very  bad 

2?l  and  will  cost  at  least  $3,000  to  improve. 

**Uee  miles  below  Wild  Cat  is  Summer  Shoal.  An  island  in  the  river  divides  the 
'''^^■er,  and  the  main  or  left-hand  channel  is  somewhat  obstructed  by  small  bowlders, 
*"hich  should  be  taken  out,  and  the  right-hand  channel  be  closed.  The  river  below, 
^  Magnus  Landing,  nearly  a  mile,  and  may  be  considered  part  of  the  same  shoal, 
^  <>bstmcted  by  some  loose  rock  and  bowlders  which  are  verv  much  in  the  way  and 
"^uld  be  taken  out.    The  whole  cost  would  not  exceed  $2,000. 

^he  next  shoal  below  is  Redbud,  about  4  miles  below  Summer  Shoal.  Hero  again 
^  two  channels.  The  main  or  left-hand  channel  has  a  sharp,  narrow  ledge  running 
sroas  the  head,  which  is  out  of  water,  and  which  will  have  to  be  blasted  off.  Some 
*08e  rock  are  also  to  be  taken  out  below.  The  opening  on  the  right  should  be  closed. 
ft«r  this  is  done  there  will  be  an  excellent  channel.  The  cost  will  be  about  $2,500. 
OTt)oked  Creek  Shoal  commences  about  7  miles  below,  and  continues  as  a  series  of 
foals  for  about  2  miles.    The  river  here  is  in  very  bad  condition,  and  I  consider  it  one 

tlie  worst  on  the  river.  In  places  the  stream'  is  1,000  feet  wide,  and  filled  with 
^obs  of  the  ledge,  and  loose  rock.  There  is  nothing^ tliat  can  be  called  a  channel,  and 
ke  ^will  have  to  be  made.  Considerable  blasting  will  have  to  be  done,  using  all  the 
^terial  taken  out  of  the  bed  of  the  stream  to  build  low,  flat  wing-dams  to  throw  the 
a-t^r  together.  Where  Crooked  Creek  comes  in,  the  water  is  deep,  but  the  channel  is 
•Btmcted  by  large  bowlders,  some  of  them  now  out  of  water.  Tnese,  I  think,  can  be 
^«ted;  the  pieces  dropped  in  the  deep  water  surrounding  them.  I  think  that  $5,000 
i  1 1 1)6  sufficient  to  place  it  on  a  level  with  Buffalo  Shoals ;  x»©rhap8  less  money  will  do  it. 
Tlie  above  estimates  are  made  on  a  very  hurried  examination,  and  of  course  are  only 
^px^oximate.  The  plans  are  liable  to  some  changes,  but  they  give  a  very  good  idea 
tlie  work  to  be  done. 

Tbe  shoals  spoken  of  are  only  the  worst  ones,  and  the  estimates  given  with  the  idea 
.^xiAking  them  passable  for  a  few  months  in  the  year  by  using  boats  of  light  draught. 
I  ^ould  respectfully  suggest  that  the  improvement  commence  on  the  lower  part  of 
le  river  for  which  the  appropriation  is  made,  viz,  Crooked  Creek  Shoal.  By  doing  so 
^ould  allow  a  great  deal  of  cotton  to  be  sent  by  river  which  now  has  to  be  transported 
•'  Wagon. 


Designation. 
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i 

5 
6 
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n 

12 

13 

14 

15 

18 

17 

18 

19 

20 


Conner's  Shoal 

Sig  Braver  Shoal 

If  0.3 

lfo.4 

^o.b 

^0.6 

loe  of  Horseshoe  Bend 

BbowSJioal 

fumbling  ShoaL 

I^g  Chute 

5iK  Creek 

Jail  Bottom 

Jot  Shoal 

^•zar  Shoal 

5«l'»  Narrows 

"nil  Shoal 

yildCatShoaL 

SmnmerShoal 

5«dbud  Shoal 

brooked  Creek  Shoal . . . 

Total  cost 


Distances 

from 
Forsyth. 


MiU» 


6 
8 
10 
11 
12 
15 
40 

47 
55 
58 

68 

71 

76 

80 

90 

01 

104 

107 

111 

118 


Cost  of  im- 
provement. 


$800  00 

500  00 

500  00 

2, 000  00 

1,000  00 

800  00 

1,500  00 

2,000  00 
1.000  00 
2,  000  00 

500  00 
1,000  00 
1,000  00 
2,000  00 
1,0»0  00 
2.500  00 
3,000  00 
2,000  00 
2,500  00 
6,000  00 


Character. 


32,600  00 


Loose  rook. 

Loose  rock  and  bowlders. 

Loose  /ock  and  bowlders. 

Solid  rock. 

Rooks,  lofTs,  and  dam. 

Loose  rock. 

Dam,  loose  rock,  and  leaning 

trees. 
Loose  rock  and  dam. 
Dam  and  bowlders. 
Dam,  logs,  boyrlders,  leaning 

trees. 
Loose  rock. 

Loose  rock  and  bowlders. 
Dams. 
Loose  rock. 
Dams  and  loose  rock. 
Bowlders. 

Ledge  and  bowlders. 
Dam  and  loose  rock. 
Dam,  ledge,  and  loose  rock. 
Rock,  dams,  and  bowlders. 


( 
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I  will  respectfully  state  that  I  have  harried  this  reiM>rt  as  much  as  possible,  bnthir- 
Ins  so  mach  other  work  to  attend  to  has  delayed  it  somewhat. 
I  have  inclosed  herewith  sketches  of  all  the  places  mentioned  in  the  report 
Very  respectfully,  your  obedient  ser\'ant, 

J.  D.  McKowN, 

Maj.  W.  H.  H.  Bkxyaurd, 

CorpB  of  EngitieerSy  U.  S.  J. 


P    13. 

IMPROVEMENT  OF  SAINT  FRANCIS   RFVER   BETWEEN  WITTSBCRG  AXD 

LESTER  LANDING,  ARKANSAS. 

TLis  improvement  contemplated  cutting  and  marking  a  channd 
through  the  lake  region,  removing  Buags  and  other  obstructions  from  the 
bed  and  banks  of  the  stream,  from  the  lower  part,  of  the  lake  to  Witts- 
burg. 

A  party  was  organized,  and  furnished  with  a  flat-boat  properly  equip- 
ped for  the  necessary  work.  The  work  was  started  at  Lester  Landing 
early  in  August,  1880,  and  continued  until  January  15, 1881. 

During  the  pieriod  worked,  the  entire  stretch  of  river  between  tbe 
points  indicated  was  gone  over,  and  599  stumps,  1,294  trees,  and  1,056 
logs  were  removed,  and  697  trees  deadened. 

Tlie  work  accomplished  resulted  in  giving  a  comparatively  good  chan- 
nel for  boats  navigating  the  river.  They  can  now  go  through  to  Lest^ 
Landing  (the  only  mail  station  on  the  lower  lake)  on  a  stage  of  water 
which  heretofore  allowed  them  only  to  reach  Wittsburg. 

On  the  7th  of  February,  1881,  the  work  was  transferred  to  Capt 
Thomas  H.  Handbury,  Corps  of  Engineers. 

•  •  •  •  •  •  • 

The  former  appropriation  was: 

By  act  approved  June  14,  1880 $5,000 


P  24. 

IMPROVEMENT  OF  L'ANGUILLE  RIVER,  ARKANSAS. 

As  the  snag-boats  were  all  engaged  on  the  larger  and  more  important 
streams,  1  was  unable  to  spare  one  for  work  in  this  stream.  I  the^^ 
fore  chartered  a«mall  steamer,  the  Mike  Davis,  that  had  been  working 
in  the  Saint  Francis,  and  put  her  into  the  I/AnguiUe  for  a  short  season^ 
work.  The  operations  were  the  same  as  in  the  other  streams  in  this 
section  of  the  country,  consisting  in  the  removal  of  snags,  logs,  trees, 
&c.,  from  the  bed  and  banks  of  the  river. 

During  the  time  worked,  24  snags,  61  stumps,  and  506  logs  were  re- 
move<l,  and  563  trees  cut  down. 

On  Febniary  7, 1881,  the  work  was  transferred  to  Capt.  Thomas  H. 
Handbury,  Corps  of  Engineers,  United  States  Army. 

•  •  •  •  •  •  • 

The  former  appropriations  are  as  follows : 

Bv  act  approved  June  18,  1878 .* $10, 000  00 

By  act  approved  March  3,  1879 5,000  00 

By  act  approved  June  14,  1««0 2,000  00 
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P  25. 

IMPBOVEMENT  OF  FOURCHE  LA  FfeVE  RIVER,  ARKANSAS. 

The  iinprovemeDt  of  tliis  stream  was  commei^ced  in  1879.  under  the 
a<5t  of  March  3,  1879,  appropriating  the  sum  of  $10,000.    An  outfit  of 
tlir^e  complete  barges  was  hired  and  the  work  of  building  dams,  blast- 
ing   rock,  and  removing  obstructions  from  the  bed  and  banks  of  the 
stream  was  carried  on  from  the  mouth  to  the  vicinity  of  the  town  of 
Perryville. 

For  continuing  the  work  during  the  past  season  the  light-draught 
steamer  lied  Bhiff  was  chartered  and  work  was  commenced  early  in 
September,  under  the  chargie  of  Capt.  Thomas  Metzler.  The  boat  left 
Little  Bock  on  September  15  and  proceeded  to  the  Fourche  la  F^ve.  As 
the  river  was  at  or  near  its  lowest  stage,  some  work  was  required  at  the 
*ihoal  ])laces  at  Turner's  Rock,  Red  Ferry,  Mrs.  May's,  and  Ilolford's, 
in  order  to  get  tlie  boat  over,  and  so  reach  the  upper  limits  of  the  work. 
There  is  comparatively  little  water  in  the  riven  at  the  extreme  low 
^tage,  and  navigation  at  that  period  must  necessarily  be  entirely  sus- 
l>eiided.  It  is  only  during  the  higher  stage  that  navigation  is  continuous 
l>^tween  Perryville  and  Little  B^k,  Ark. 

.Work  was  continued  until  a  point  25  miles  above  Perryville  was 
''eached,  when  it  was  ordered  stopped.  During  the  season  53  snags  were 
removed,  8,181  cut«  were  made  in  clearing  the  banks,  3,508  trees  dead- 
ened ,  and  2,200  yards  of  brush  and  stone  dam  were  built. 

-^bout  twenty  miles  of  river  yet  remains  to  be  improved.    It  is  possi- 

^^^  also  that  a  i)ortion  of  the  river  below  Perryville  and  above  Red 

^  ^iT;\^  may  have  to  be  gone  over,  as  the  previous  work  was  not  com- 

J>loted. 

^  On  the  7th  of  February,  1881, 1  transferred  the  work  to  Capt.  Thomas 

^-   Uandbury,  Corx)S  of  Engineers. 

•  •••••• 

^*^*  original  eetimate  for  this  improvement  was $23, 034  50 

Tixe  former  appropriations  were: 

5^  ^^t  approved  March  3,  1879 $10,000  00 

^^    «^t  approvedJune  14,  1880 4,000  00 


P  26. 

IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

> 

Y^  /^e  first  appropriation  for  the  improvement  of  this  stream  was  made 
lo    ^€t  of  June  14,  1880,  and  the  work  was  commenced  in  August  fol- 

^ng. 

u  ^ount  Elba,  a  point  some  140  miles  above  the  mouth  of  the  Saline, 

^^^  heretofore  been  considered  the  head  of  navigation,  but  as  boats 

^^Id  always  reach  this  point  when  there  wa«  suflRcient  water  in  the 

J  \*achita  to  enable  the  boats  to  navigate  the  Saline  also,  it  was  deter- 

^^^ed  to  expend  as  much  of  the  appropriation  as  was  desirable  in  im- 

^^ving  the  Saline  above  Mount  Elba,  and  open  up  a  stretch  of  river 

^*^ieh  would  give  to  the  people  in  that  section  an  outlet  for  their  pro- 

^'^^its.    Accordingly  work  was  started  at  Turtle  Bar,  about  100  miles 

^^ve  Mount  Elba,  and  continued  down  stream.    This  stretch  of  the 

^^<ir  was  improved  by  the  removal  of  snags,  logs,  and  overhanging 
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trees,  and  the  work  was  continued  to  a  point  some  40  miles  below 
Mount  Elba,  when  high-water  caused  a  suspension  of  the  work  for  the 
season. 

During  the  time  worked,  from  August  to  November,  469  snags  and 
1,151  logs  were  removed,  and  2,416  trees  cut  down,  besides  clearing  the 
bed  and  banks  of  other  obstructions. 

February  22, 1881,  the  work  was  transferred  to  Capt.  Thomas  H.  Hand- 
bury,  Corps  of  Engineers,  U.  S.  A. 

•  •••••• 

The  original  estimate  for  the  improvement  of  this  ri  ver  was $30,  ir>l  00 

Amount  approxmated  by  act  approved  June  14,  1880 7, 500  00 


P  27. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS. 

i 

Work  upon  this  improvement  was  commenced  in  August  last.  -As 
contemplated  in  the  project,  a  light-draught  steamer,  the  John  A.  Wil- 
liams, was  chartered,  and,  with  a  working  force,  was  engaged  in  the  re- 
moval of  snags,  logs,  and  other  obstructions  from  the  bed  and  banks  of  t\^^ 
stream.  The  party  worked  from  the  mouth  to  the  bridge  crossiugr  ^J 
the  Saint  Louis,  Iron  Mountain  and  Southern  llailroad.  Five  hundr^^ 
and  fifty-six  snags  were  removed,  and  ^^^  leaning  trees  cut  down.  - 

Another  force  was  engaged  in  building  dams  at  the  shoal  places,  ai^^^ 
in  closing  up  several  sloughs  and  bayous  which  diverted  the  water  ft'^^^i^ 
the  main  channel  of  the  river.    At  the  Devil's  Eace-path  Shoal  a  brur^^^ 
dam  850  feet  long  was  built,  and  at  Eagle  Nest  Shoal  two  dams,  respe^^^^ 
ively  350  and  150  feet  in  length,  were  also  built.    The  i)arties  work^^v^j 
from  August  until  November,  when  high- water  caused  a  suspension  c^^^"^ 
the  work.  ^^^^^ 

On  February  22,  1881,  the  work  was  transferred  to  Capt.  Thomas  \^^ 

Handbury,  Corps  of  Engineers. 

•  •••••• 

The  estimated  cost  of  this  improvement,  includlDg  cost  of  light-draught  ^^ 

boat,  was $80,  t^  0^ 

Appropriated  by  act  approved  June  14,  1880 15,000  " 


P   28. 

WATER  GAUGES  ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL  TRIBUTARIES 

Observations  were  continued  at  all  the  gauges  during  the  year. 

Eepairs  were  made  to  those  at  Carroll  ton.  Red  River  Landing,  Natches 
Vicksburg,  mouth  of  White  River,  Helens^,  and  Florence,  and  new  on 
erected  at  Baton  Rouge  and  Lake  Providence. 

In  conjunction  with  the  Mississippi  River  Commission,  bulletin  boards 
were  erected  at  all  the  points  on  the  Mississippi,  for  the  purpose  of  giv^ 
Ing  to  steamboats  the  stage  of  the  water  each  morning.    The  accompa- 
nying  report  will  give  full  information  as  to  the  manner  in  which  the 
boards  were  made  and  the  purpose  they  fulfill. 

A  copy  of  all  the  records  of  all  the  gauges  on  the  river  below  Cairo, 
since  1872,  was  furnished  the  Mississippi  River  Commission,  and  the 
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observers  now  send  a  copy  of  their  weekly  report  to  the  office  of  the 
commission. 

Hydrographs  of  all  the  gauges  were  made,  but  retained  in  the  office. 

As  there  existed  some  discrepancies  in  regard  to  recorded  high-water 
marks  at  various  points  on  the  Mississippi,  Mr.  H.  B.  Herr  was  directed 
to  go  over  the  whole  subject  and  revise  the  tables  of  high  and  low  water 
fuai*ks  and  resulting  oscillations.  This  he  has  done  in  a  very  thorough 
manner,  as  will  be  seen  from  the  report  herewith.  Where  changes  have 
been  made  the  authorities  are  all  given. 

Copies  of  the  gauge  records  at  all  the  stations  for  the  year  are  trans- 
mitted. 

Money  statement. 

July  1,  1880,  amount  available $6,916  88 

Auionnt  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$11,916  28 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

-Jiabilities  July  1,  1880 5,405  18 

July  1, 1881,  amount  available 6,511  10 

Aiuoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .       5, 000  00 


RKPORT8  OF  MR.    11.   B.    UBRR,   ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

MemphiSj  Tenn,y  June  6,  1881. 

Major:  In  accordance  with  your  instructions  I  have  had  water-gauge  bulletins 
erected  at  the  following  stations  on  the  Mississippi  River,  viz :  Cairo,  Memphis,  Helena, 
Jjonth  of  White  River,  Lake  Providence,  Vicksburg,  Natchez,  Red  River  Landing,  and 
^»/on  Rouge.  »  »»  ,  K, 

, .  Y  *ll  cases  the  bulletins  have  been  placed  conveniently  near  the  water-gauges,  above 
?*^|^' Water  mark,  and  facing  the  river.    The  observers  have  been  directed  to  adjust  the 
*^^in8  at  8  a.  m.  each  day,  that  being  the  hour  the  gauges  are  read. 

DESCRIPTION  OF   BULLETINS. 

.  .^.^^^^  bulletin  frame  is  supported  upon  two  square  hewn  cedar  posts  6  by  6  inches  by 
Y^*^t,  bunk  2^  feet  into  the  ground,  standing  4  feet  apart,  each  with  a  wooden  cap 
^^rp^P  to  protect  them  from  the  deteriorating  eftect  of  the  weather. 

*  *ie  frame  itself  is  made  of  well-seasoned  oak,  with  four  receptacles  or  panels  in  front 
^^^^eive  as  many  plates  (to  be  described  hereafter),  and  two  panels  in  rear,  each  of 
^^V^  will  contain  four  jilates.    These  latter  are  for  the  storage  of  plates  when  not  in 
^^^li  the  front  panels. 

^^  maintain  the  plates  in  position  four  vertical  pieces  with  proper  grooves  extend 
*?^088  the  front  of  tlie  frame,  and  three,  also  properly  grooved,  are  placed  in  rear.  On 
^^^  ^ttom  rail  of  the  frame  are  wooden  stops  upon  which  the  plates  rest.  A  copper 
^*PViDg  is  worked  over  the  tops  of  vertical  pieces  to  protect  them  from  the  weather 
fj^  from  the  wearing  incident  to  the  placing  of  plates  in  position.  As  a  further  pro- 
^^ion  against  cutting  by  the  plates,  strips  of  copper  are  extended  down  from  the  cap- 
P*^  about  an  inch  into  the  grooves. 

The  interior  vertical  strips,  front  and  rear,  are  bolted  together,  and  to  the  frame  be- 
^^een,  with  8-inch  bolts.  Other  joints  are  secured  by  screws.  The  frame  is  let  into 
^"C  front  of  the  posts  flush  with  their  faces,  and  secured  at  each  contact  with  two 
screws.  The  top  of  frame  being  on  a  line  with  top  of  posts,  brings  the  bottom  about 
^  feet  above  the  ground  surface.  One  foot  below  bottom  of  frame  a  plank  4  feet  long 
is  supported  by  brackets  fastened  to  inner  sides  of  posts.  Upon  this  the  adjuster 
stands  in  placing  the  plates  in  position.  This  platform  is  reached  by  a  light  ladder, 
which  it  is  the  intention  to  have  removed  aft-ereach  adjustment,  so  that  the  platform 
will  be  comparatively  inaccessible  to  the  public. 
Before  erecting,  the  entire  frame  was  well  oiled,  and  the  front  painted  white.    Also, 
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trees,  and  the  work  was  cootiniied  to  a  [>oint  ^^ 
Mount  Elba,  when  high-water  causeil  a  suBpensi«:^~< 
seasou. 

During  the  time  worke<l,  from  Aagust  to  Nox-^ 
1,151  loga  were  removed,  aud  2,416  trees  cut  do<^  -mn 
bed  and  bauks  of  other  obstravtiotis. 

Februarj'  22, 1881,  the  work  was  transferred  tt>  CZ3 
bury,  Corps  of  Engioeera,  U.  S.  A. 


3di 


P  37.       ^       tv- 
IMPROVEMENT  OF  BLAf-    '  ^ 

Work  upon  this  improvement  v    _     ^  ^ 

contemplated  in  the  project,  a  lig'      ;  1  j '  J 

liams,  was  chartered,  and,  with  '        i    i^"  ^ 

moval  of  snags,  logs,  aud  other  r  i^^ 

stream.    The  party  worked  fr  .'  ^ 

the  Saint  Louis, IroaMountr     '    ,!«    ^ 
and  flftysix  snags  were  rer  '\<  ^e  ((n 

Another  force  was  enga        i  \  - 
in  closing  op  several  slor         ' 
the  main  channel  of  the 
dam  850  feet  long  was 

ively  350  and  150  fee  ..  Mississippi  bivbr  amp  i 

from  August  until  >" 

the  work  .itioD  for  the  purpcwe,  uineteen 

Ob  Febraary  2'        .,  ,^1^.",  ■S,%".r"'"'  """ 
Handbury,  Corr       ^ed  River. 

*  ,  on  Hisaissippi  River. 

The  estimated  c      j.iionof  MiMiBsippi  andOhio  River*. 

boat,  wa».--      >  no  MisaisBippi  River. 
Appropriated  '    .».  «•>  Tenuewee  River. 

jgcorth,  Kbdb.,  on  MtBsouri  River. 
^"j   aa  Hisaistiiupi  River. 
>,U.'Arl'-'  on  White  River. 
i^ridfoce,  Louisiana,  on  MiBsissippi  River, 
>?.t,  Ark.,  on  Arkausas  River. 
"*,I(r  (npP*''),  Ky.,  on  Ohio  River. 
■>'.ilW  (lower),  Ky.,  on  Ohio  River. 
wi"     ■■^»li*i  **'"''■<  "1  Mississippi  River. 
***       iQ[;.f  Wbile  Biver,  Arkansas,  ou  Mississippi  River. 
iSiill'-.  Teun.,  on  Cimibtrland  River. 
^bf^  MisB.,  on  MissiBsippi  River. 
>f  Rirer  Landing,  La,,  on  Mississippi  River, 
^1  Louis,  Mo.,  ou  Mississippi  River, 
i'ii'keburg.  Miss.,  on  Mississippi  River. 

^jieBD  were  established  by  M^.  W.  E.  Merrill,  United  States 
,^^r  P»rt  of  the  year  lc71,  except  that  at  Carrollton,  eitablisl 
^,  Kashvillo,  Angust,  1873. 

KeKj'lir  observations  were  commenced  at  each  slatiou  m 
^ablished,  and  continued  regularly  since,  so  tliat  a  complete  n 
It  "ll  the  stations  (with  a  few  eiceptions)  has  been  obtaincil  I 
the  present  time. 

•  Not  printed. 
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The  charge  of  these  reading  and  records  was  transferred  from  Major  Merrill  to  Capt. 
(now  Maj.)  W.  H.  H.  Benyaurd,  United  States  Engineers,  July  2^,  1874,  and  all  the 
records  are  now  on  file  in  this  office 

It  will  be  observed  that  the  stations  occupy  several  Important  points  on  the  Missis- 
sippi River  at  somewhat  equal  intervals,  generally  speaking,  from  Saint  Louis  to  Car- 
rollton  ;  one  on  each  principal  tributary' (with  one  exception),  and  an  additional  one 
at  Liouisville  below  the  canal  lock,  the  other  being  immeaiately  above  the  lock.  Only 
a  local  interest  demands  a  second  one  at  this  latter  point,  but  as  both  gauges  are  ob- 
served by  the  same  observer,  no  extra  expense  is  incurred  in  its  maintenance. 

The  tributary  excepted  above  is  the  Upper  Mississippi.  A  station  had  been  estab- 
lished on  this  at  Rock  Island,  111.,  and  observations  were  continued  there  until  1879. 
The  records  of  that  gauge  show  a  comparatively  small  oscillation,  and  the  high-water 
periods  occurred  usually  at  the  timeot  either  a  medium  or  low  stage  of  the  main  river 
below  Cairo;  consequently  the  water  supplied  by  that  portion  of  this  tributary  above 
its  junction  with  the  Missouri,  has  but  little  effect  upon  the  high-water  stages  on  the 
Lower  Mississippi,  and  the  records  at  the  Rook  Island  station  cannot  be  regarded  as  an 
element  of  importance  in  the  system  of  water-gauges  here  described. 

YEARLY  MAXIMUM  AND  MINIMUM  STAGES. 

In  the  set  of  tables  immediately  to  follow,  the  highest  and  lowest  water  readings  at 
each  station  are  given  for  each  year  for  which  reliable  authority  could  be  found. 
Opposite  each  reading  the  authority  used  is  given,  and  where  readings  have  been 
tskken  on  other  gauges,  the  method  of  reducing  them  to  the  gauges  now  in  use  is  also 
stated.  All  the  readings  in  the  tables  are  referred  to  the  present  United  States  En- 
gineer gauges. 

On  account  of  the  disappearance  of  old  bench  marks  a  connection  is  impracticable 
between  the  gauges  used  by  Humphreys  and  Abbot  (in  their  survev  of  the  Mississippi 
River)  and  those  now  established  at  River  Landing  and  Lake  t^rovidence;  conse- 
quently the  tables  in  these  two  instances  do  not  extend  back  to  the  time  of  the  ''Delta 
Burvey,"  as  at  other  stations  on  the  Missiesippi  Rivsr. 

The  sign  -^  placed  before  a  reading  in  the  following  tables  signifies  below  zero  of 
the  gauge. 

ALEXANDRIA  GAUGE. 


Tear. 


1849 

IM6. 
1872. 

1873. 
1874. 


1975 
1876 
1877 

i»r8 

1879; 
1880 


High-water. 


Date. 


Apr.  29 

Jane  19 
May    8 


Apr.  27 
Apr.  17 
May  18 
Mar.  13 
May  26 

Apr.  11 


Gaage 
reading. 


Feet. 
36.4 

36  b 
33.3 

30.2 
34.9 


23.9 
32.8 
25.5 
27.1 
19.2 

21.8 


Low-water. 


Date. 

Gaage 
reading. 

Feet. 

Dec.    7 
Oct.     1 

-2.6 
-0.5 

Sept.  26 

Nov.  22 
Nov.  16 
Oct  14 
Nov.  24 
Nov.    1 

Oct  27 


-2.0 

-2.2 
-1.9 
-2.6 
-2.6 
-3.1 

-1.6 


Authoritiea. 


Ma|.  W.   E.   Merrill  (Chief  of 
Engineeni'  Report,  1873,  p.  621). 

M^J.  W.  E.Merrill  (water-gauge 
records). 
Do. 
Do. 
Capt.  W.  H.  H.  Benyanrd  (wa- 
ter-gauge records). 

Do. 
Do. 
Do. 
M^J.  W.  H.  H.  Benyaard  (water- 
gauge  records). 
Do. 


BATON  ROUGE  GAUGE. 


H.  and  A.  stands  for  Humphreys  and  Abbot's  Report  on  the  Missiasippi,  edition  of  1876. 


Mar.  15 
Apr.    1 


34.7 

33  9 
34.9 
34.5 
34.5 


Nov.  24 


3.2 


H.  and  A.,  p.  172,  by  comparing 
with  1851. 
Do. 
Do. 
Do. 
MiOor  Merrill  (Chief  of  Engi- 
neers'    Report,  1874,  p.  491). 
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BATON  ROUGE  GAUGE-Continaed. 


Year. 


High- water. 


LoW'Water. 


Date. 


1852 June  13 


1854 

1858 

1859 
1862 

1869 
1871 
1872 

1873 
1874 


May   6 


May    7 

Jane 17 
Apr.  16 


1875 May  13 

1876 May    8 

1877 iJune    1 

1878 May  19 

1879 jFeb.  15 

1880 i  Apr.  22 


Gaage 
reading. 


Ftei. 
32.0 


Date. 


Oct   31 


Gauge 
reading. 


34.5 

35.0 
36.1 

34.5 
84.5 
29.7 

29.9 
36.2 


29.8 
33.4 
29.7 
29.4 
26.1 

33.2 


Dec.  22 
Jan.     1 


Nov.  21 

Jan.  1 
Deo.  80 
Jan.  9 
Nov.  6 
Nov.  21 

Oct   25 


Ftei, 
3.9 


0.2 


1.1 
2.3 


2.3 

3.9 
1.7 
0.9 
3.3 
2.0 

4.0 


Authorities. 


H.  and  A.,  p.  524,  by  addi 
ae  found   oy  comparini 
H.  and  A.,  p.  520. 
Mi^or  Merrill  (Chief  of 
neers'  Report  1874,  p.  4! 
H.  and  A.,  p.  172,  by  com 
with  1851. 
Do. 
Mi^or  MerriU  (Chief  of 
neers'  Report,  1874,  p.  4! 
Do. 
Do. 
Major  Merrill  (water-gauj 
ords). 
Do. 
Do. 
Captain  Benyaurd  (water 
records). 
Do. 
Do. 
Do. 
Do. 
M%jor  Benyaurd   (water 
records). 
Do. 


CAIRO  GAUGE. 


1858 


1859 

1860 
1861 
1862 


1865 


1866 
1867 


1868 
1871 

1872 

1873 
1874 


1875 
1876 
1877 
•1878. 
1879 

1880 


June  21 


May    7 

Jan.  23 
Apr.  24 
May    2 


Mar.  18 


Maj     1 
Mar.  21 


May  19 


Apr.  19 

Feb.  26 
Apr.  26 


Aug.  8 
Apr.  6 
Apr.  15 
Apr.  29 
Jan.  26 

Mar.  22 


49.6 


46.5 

37.2 
43.2 
50.8 


48.0 


42.3 
51.0 


45.6 
39.2 


41.6 
47.4 


45.1 
46.4 
40.5 
37.0 


Nov.  10 
Oct   12 


Dec.     4 
Aug.  18 


Dec  14 


Dec.  24 

Deo.    6 

Oct   15 

Nov.  13 

Jan.  26 
Dec  81 
Jan.  1 
Oct    22 


36. 0    Oct    10 
44. 6    Nov.  29 


5.3 
3.6 


6.5 
9.8 


2.7 


-1.0 
1.0 
2.6 


3.0 

5.3 
0.1 
1.0 
5.9 
2.7 

5.7 


H.  and  A.,  p.  531,  by  ad<1 
as  per  M%jor  Merrill 
of  Engineers'  Report,  1 
429). 
Cairo  City  water-gauge  r< 
adding  9.2  as  above. 
Do. 
Do. 
M%j.  U.  L.  Abbot  (Chief  oi 
neers'  Reports,  1869,  p.  3 
1875,  p.    568),    by    com 
with  1858. 
Do. 
Cair«  City  water-gauge  n 
adding  as  above. 
Do. 
Major  MerriU  (Chief  of 
neers'  Report  1872,  p.  41 
Cairo  City  water-gauge  n 
adding  as  above. 
Do. 
Major  MorriU  (Chief  of 
neers'  Report,  1872,  p.  42 
Mi^or  Merrill  (water-gauf 
ords). 
Do. 
Do. 
Captain  Benyaurd  (water- 
records). 
Do. 
I>o. 
Do. 
Da 
M^or   Benyaurd   (water-^ 
records). 
Do. 
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CARROLLTON  GAUGE. 


\ 


Tear. 


182b. 

18t4. 

1849. 

1850 

1851 

1852 

1853 

ia54 

1856 

185© 

I860 

1802 


1S80 


High-water. 


Date. 


Apr.    1 


Mar. 

Jan. 

Mar. 

May 

May 

Apr. 

May 

May 

Feb. 


12 
21 
27 
30 
30 
14 
10 
4 
6 


May    6 


June 
Apr. 


May 
May 
Jane 
Mar. 
Feb. 


27 
16 


3 
11 

1 
21 
20 


Apr.  23 


Gaage 
reading. 


Feet. 
15.2 

14.5 
15.2 
13.8 
15.4 
14.1 
15.0 
14.7 
15.1 
15.6 
13.4 
15.9 


15.4 

12.3 

13.0 
15.7 


11.3 
12.7 
11.0 
11.3 
10.8 


Low-water. 


Date. 


Gauge 
reading. 


Oct.  6 
Nov.  18 
Nov.  24 


Feb. 
Oct. 
Dec. 
Nov. 
Nov.  13 
Oct.    18 


4 

26 
30 

5 


Dec.  27 
Nov.  20 


Nov.  24 


Nov.  13  i 
Deo.  30 
Jan.     9 
Nov.  22  ; 
Nov.  24  ! 


14.3    Nov.    2 


Feet 


0.1 


0.1 

1.2 

-1.4 

•0.1 

-0.8 

0.3 


Authorities. 


H.  and  A.,  p.  172,  by  comparing 
with  1858. 
Do. 
H.  and  A.,  p.  516. 
H.  and  A.,  p.  517. 
H.  and  A.,  p.  521. 
H.  and  A.,  p.  525. 
H.  and  A.,  p.  527. 


H.  and  A.,  j^  528. 
H.  and  A.,  p^53i 


p;536. 
H.  and  A.,  p.  540. 
H.  and  A.,  p.  541. 
Mivjor  Abbot  (Chief   of  Engi- 
neer!' Keports,  1869,  p.  337,  and 
1875,  p.  568),  by  comparing  with 
1858 
M%jor'  Merrill  (Chief  of  Engi- 

neere*  Report,  1872,  p.  434). 
Major  Merrill  (water-gauge  rec- 
ords). 
Do. 
Do. 
Captain  Benyaurd  (water-gauge 
records). 
Do. 
Do. 
Do. 
Do. 
M^or  Benyaurd    (water-gauge 
records) . 
Do. 


FLORENCE  GAUGE. 


ISttY 

l8Ta 
187^ 

1873 
187^ 

187? 
187^ 

1880 


Dec.  25 

Feb.^ 
Apr.  17 


Mar.  8 
Jan.  4 
Apr.  10 
Apr.  26 
Jan.  20 

Mar.  18 


81.1 


16.4 

22.9 
26.0 


29.4 
19.8 
19.4 
13.6 
21.5 

24.5 


Oct   24 
Oct.  21 


Nov.  10 

Nov.  3 
Oct.  21 
Aug.  28 
Sept.  18 
Oct.     6 

Oct.   22 


0.0 
-0.8 

-0.5 

6.6 

0.4 

-0.6 

0.0 

■0.8 

-0.5 

0.0 


Mi^ior  Merrill  (Chief  of  Engi- 
neers* Report,  1872,  p.  480). 
Do. 
M%|or  Merrill  (water-gauge  rec- 
ords). 
Do. 
Do. 
Captain  Benyaurd  (water-gauge 
records). 
Do. 
Do. 
Do. 
Do. 
Mj^oi*   Benyaurd    (water-gauge 
records). 
Do. 


FORT  LEAVENWORTH  GAUGE. 


II?? 


Apr.  13 
June  11 
July  14 
July  6 
June  17 
Apr.  30 

July  6 
June  13 
July  1 
June  30 

July  11 


22.1 


16.8 
14.0 
16.4 
19.1 
15.9 
17.7 

16.7 
19.2 
19.0 
16.8 

16.5 


Dec.  25 

2.8 

Dec.  23 

a8 

Nov.  30 

0.0 

Dec.    3 

L3 

Dec.  10 

L8 

Jan.     6 

1.6 

Jan.     1 

2.0 

Dec.     6 

2.0 

Dec.  17 

3.8 

Dec.  18 

3.6 

Dec.  18 

2.7 

Feb.     2 

1.4 

Mi^or  Merrill   (Chief  of  Engi- 
neers* Report,  1873,  p.  617). 
Mfvjor  Merrill  (water-gauge  rec- 
ords). 
Do. 
Da 
Do. 
Da 
Da 
Captain  Benyaurd  (water-gauge 
records). 
Do. 
Do. 
Do. 
Mcu'or   Benyaurd    (water-gauge 
records). 
DoT 


91  E 


i 
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HELENA  GAUGE. 


High-water. 


Low-water. 


Year. 


»»•••  i««ii52. 


reading. 


1828 

1844 
1849 
1850 
1851 
1858. 


Feet. 

43.1 


Authoritii 


Feet. 


1859 
1862 


May    1 
July"  2 

Mar.  22 


42.2 
42.  b 
42.8 
39.8 
44.6 


43.6 
46.4 


1865 

1867 

1871 

1872 
1873 
1874 


1875 
1876 
1877 
1878 
1879 


Apr.  26 
Mar.  6 
May  11 


Apr.  12 
Apr.  18 
Apr.  30 
May  3 
Jan.  31 


1880 Mar.  31 


44.4 

45l8 



Dec  29 

Dec  26 
jOct    17 

......... 

LI 

39.0 
40.0 
45.8 

0.0 
4.0 

42.4 
44.9 
41.8 
38.8 
37.3 

Nov.  16 

Jan.  28 
Dec  31 
Jan.     4 
Oct.   25 

3.7 

6.5 
3.0 
L7 
7.2 

43.7 

Nov.    3 

8.1 

H.  and  A.,  p.  171. 1 
with  1858. 
Do. 
Do. 
Do. 
Do. 
Major  Abbot  (Chi 
neers*  Keporta,  Ifi 
1875,  p.  568),  by  CO 
1862. 
H.  and  A.,  p.  171, 1 

with  1858. 
MiOor  Merrill  (Ch 
neers'  Report  181 
adding  2.2,  aa  per 
yanrd  (Chief  of  £ 
port,  1876,  p.  606) 
Mj^or  Abbot,  refe 

185& 
Mf^jor  Merrill,  ref< 

1862. 
Mijor  Merril  (wat 
ords),  by  adding '. 
Do. 
Do. 
Do. 
Captain  Benyaord 
records). 
Do. 
Do. 
Do. 
Do. 
Major   Benyaord 
records). 
Do. 


JACKSONPORT  GAUGE. 


1867 

1872 

1873 
1874 


1875 

1876 

1877 

1878. 

1879 

1880 


May  24 

Apr.  18 
Apr.  23 


May  6 
Jan.  81 
June  13 


Feb.    8 
Mar.  12 


32.8 

22.0 

80.0 
3L1 

26.8  Oct  29 
31. 7  Dec  28 
2&  4  !  Oct      7 

,  Nov.  14 

12. 3  '  Nov.    3 


Dec  24 
Sept  2 
Nov.*   3 


27. 1     Sept  13 


-LI 
-0.7 
-0.5 


0.0 
0.5 

a2 

0.3 
-0.6 

0.2 


MiOor  Merrill  (Ch 
neers'  Report,  187 
M^jor  Merrill  (wat 
ords). 
Do. 
Do. 
Captain  Benyaard  \ 
records). 
Do. 
Do. 
Do. 
Do. 
M^for    Benyaard 
records). 
Do. 


LAKE  PROVIDENCE  GAUGE. 


1862. 

1867 
1871 

1872 
1873 
1874 


1875 
1876 
1877 
J878 


May  1 
May  28 
Mar.  21 


Apr.  19 
Apr.  12 
May  6 
Mar.  22 


40.9 

4ao 


35.2 
36.1 
37.4 


Dec.  31 

D<MJ.  29 
Nov.    4 

—2.6 

—3.9 
0.9 

Nov.  16 


37. 3  Nov.  12 
38. 0  I  Dec  31 
35. 8  I  Jan.  1 
35. 8  I  Oct   27 


0.9 

5.9 
L2 
1.2 
8.7 


Migor  Merrill  (Chi 
neers'  Report  1^ 
Do. 
Major  Merrill  (wat4 
ords). 
Do. 
Do. 
Do. 
Captain  Benyaard  ( 
records). 
Do. 
Do. 
Do. 
Do. 
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LAKE  PROVIDEKCE  OAITGE— ContiniMd. 


Tear. 


High- water. 


Low-water. 


^- ;  ^%. :  ^^- 1  :Ssfg. 


18T9 Feb.  14 

1«0  :  Upr.    3 


FeeL     I  I 

36. 0  I  Oct    16  ! 

38  1   Oct  se' 


Feet. 
0.5 

6.0 


Aathorities. 


'Ma]ot    Penyanrd    (watergaage 
recoidti). 
Do. 


LITTLE  BOCK  GAUGE. 


1867 

31.0 

1 

1864 



0.0 
0.8 

0.4 

1872 .'„', 

May  20 

Apr.  12 
Apr.  25 

Aag.   5 
July    7 
Jane  13 
May  28 
Feb.    3 

Mar.  15 

36.0 

22.6 
23.0 

21.8 
26.3 
27.5 
24  3 

Dec.    4 
Sept  23 

1873 

W74 ;.; 

1875.... 

1876 

Sept  4 

Nov.  27 
Oct  18 
Jan.     9 

0.0 

0.5 
1.0 
1.3 

1877...   

1878...    

im.., 

16.6 

Oct    23 

— LO 
0.8 

1880... 

14.8 

May  29 

— 

MiOor  Merrill  (Chief  of  Engi- 
neers' Report  1872,  p.  482). 
Do. 
M^jor  Merrill  (water-gaage  rec- 
ords). 
Do. 
Do. 
Captain  Benyaurd  (wat«r-gaage 
records). 
Do. 
Do. 
Do. 
Do. 
Mi^jor    Benyaard    (water-gaage 
records). 
Do. 


LOUISVILLE  (UPPER)  GAUGE. 


Mar.    2 


40.8 
20.3 


Oct     5 


1.5 


June  17 

Feb.  24 
Jan.  1 
Mar.  15 
Mar.  31 
Apr.  4 
Apr.  14 

Dec.  19 
Feb.  26 


Ang.   7 

Jan.  30 

I  Jan.  21 

;  Dec.  17 

j  Dec.  28 

I  Feb.  19 


19. 1    Sept.  28 


83.8 
18.6 
37.6 
22.3 
24.3 
21.0 


Sept  20 
Aug.  18 
Oct  22 
July  30 
Aug.  25 
Oct    17 


18.3  Sept  27 

22. 4  1 

Sept  22 


30.3 
32.5 
29.9 
15.5 
19.6 


Sept  20 
Dec.  18 
Oct  11 
Oct  27 
Oct  18 


30. 0    Oct.     2 


1.1 

1.5 

2.0 
2.8 
1.8 
3.0 
2.8 
2.0 

2.3 


1.7 

2.7 
3.7 
2.2 
2.9 
2.2 

2.8 


M%)or  Merrill  (Chief  of  Engi* 

neers'  Report,  1873.  p.  518). 
Louisville  and  Portland   Canal 
water-gaage  records,  deducting 
35  feet,  as  per  M%)or  Merrlfi 
(Chief  of  Engineers'  Report-. 
1872,  p.  429). 
Msjor  Merrill   (Chief  of  Engi- 
neers* Report,  1873,  p.  618). 
Louisville  and  Portland   Canal 
records,  as  above. 
Do. 
Do. 
Do. 
Do. 
Do. 
M^Jor  Merrill  (water-gauge  rec- 
orils). 
Do. 
Do. 
Captain  Benyaard  (water-gauge 
records). 
Do. 
Do. 
Do. 
Do. 
MiOor  Benyaard    (water-gauge 
records). 
Do. 


LOUISVILLB  (LOWER)  GAUGE. 


\tg» 

^^  .'.'.'.'.'.'.'.'. IMar.  15 


June  17 


Feb.  24 
Sept.  27 


67.5 

..... 

1.0 
L5 

42.3 

Oct     3 

57.5 
41.8 
62. 2 

Sept  20 
Aag.  18 
Oct    22 

2.5 
4.7 
3.0 

M^jor  Merrill  (Chief  of  Engi- 
neers' Report,  1872,  p.  430). 

Do. 
Louisville  and   Portland  Oanal 
wat4'r.gauge  records,  deducting 
8  feet   M  per  M^or  MerriU 
(Chief  of  Engiiieers'  Report 
1872.  p.  430). 

Do. 

Do. 

Do. 
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LOUISVILLE  (LOWER)  GAUGE— Continued. 


Year. 


1868 


High-water. 


Date. 


1869 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 t 

1880 


Jan.  11 


Apr.    4 
Apr.  14 

Deo.  10 
Feb.  26 


Aug.  8 
Jan.  30 
Jan.  20 
Dec.  17 
Dec.  28 

Feb.  19 


Crftnge 
reading. 


FuL 

48.8 


49.0 
45.4 

42.8 
47.6 


55.0 
58.0 
55.2 
42.5 
44.6 

55.5 


Low-water. 


Date. 


Oct   29 


Nov.  17 
Oct    17 

Oct     1 

Nov."  15 


Gange 
reading. 


Sept  20 
Dec  18 
Oct  H 
Oct  27 
Oct   18 

Oct     4 


Fut. 
5.1 


4.1 
L6 

3.0 


2.8 

4.1 
6.3 

ai 

3.7 
2.8 

3.6 


Aathoritiea. 


Louisville  and   Portl 
water-gauge  records^ 
8   feet,  as   per  Maj 
(Chief  of  Engineer 
1872.  p.  430). 
Do. 
Mi^Joi'  Merrill  (water- 
ords). 
Do. 
Do. 
Captain  Beuyaurd  (w 
records). 
Do. 
Do. 
Do. 
Do. 
M^or    Benyaurd    (w 
records). 
Do. 


MEMPHIS  GAUGE. 


1828 

1844 

1848 


1849 
1850 
1851 
1852 
1858 


1859 
1862 
1865 
1867 

1871 

1872 
1873 
1874 


1875 
1876 
1877 
1878 
1879 

1880 


July 


Feb.  8 
May  14 
Mar.  11 
Apr.  21 


June  23 


May  12 


Mar.  26 


Apr.  24 
Mar.  3 
May    2 


Aug.  15 
Apr.  8 
Anr.  29 
May  2 
Jan.  29 

Mar.  24 


32.7 
33.0 


80.7 
33.4 
33.0 
32.8 


34.0 


33.9 
34.45 
83.4 
33.95 


31.5 
32.5 
34.0 


33.1 
84.1 
32.1 
29.1 
28.1 

33.4 


Oct   29 

Sept  23 
Nov.  3 
Dec  27 


Oct   24 


1.2 

3.3 
2.3 
3.3 


2.7 


Dec  29 

-0.92 

Dec  25 
Oct  30 

-0.95 
LO 

Nov.  16 

L4 

Jan.  27 
Dec  30 
Jan.     2 
Oct   24 
Oct    9 

3.2 
L2 
0.7 
2.9 
1.0 

Oct   31 

2.6 

H.  and  A.,  p.  171,  by 
with  1858. 
Do. 
H.  and  A.,  p.  515,  by 
1.3,  as   found  by 
reading  for  high-wa 
p.  582. 
H.  and  A.,  p.  516,  by 

as  above. 
H.  and  A.,  p.  517,  by 

as  above. 
H.  and  A.,  p.  518,  by 

as  above. 
H.  and  A.,  p.  522,  by 

as  above. 
H.  and  A.,  p.  532,  by 

as  above 
Miyor  Abbot   (Chief 
oeers'  Report,  1869, 
1875,  p.  568),  by  com] 
1867). 
Do. 
Do. 
Do. 
*  High-water  mark  oi 

of  gas-works. 
Miyor  Merrill  (water 
ords). 
Do. 
Do. 
Do. 
Captain  Benyaurd  (ii 
records). 
Do. 
Do. 
Do. 
Do. 
M%jor    Benyaurd    {yi 
records). 
Do. 


*  This  mark  was  made  at  the  time  of  high-water  by  Mr.  Rounds,  who  was  then,  and  is  no' 
tendent  of  the  works.  It  was  placed  5  feet  above  the  highest  water  at  that  plac«.  It  re 
United  States  engineer's  gauge  39.81  feet  Deducting  5  teet  (the  height  of  mark  above  b 
gives  34  81  feet  for  the  reading  of  high-water  of  1867  al  the  gas-works  on  the  United  States 
gauge.  The  slope  of  the  river  from  the  gas-works  to  United  States  engineer's  gauge  (a 
about  1  mile)  has  been  carefiilly  determined  at  a  stage  of  33.0  feet  on  the  gauge,  and  Is  foun 
feet  Deducting  this  from  34.81,  we  have  for  the  actual  reading  of  high- water  of  1867  on 
83.95  feet  This  reading  was  obtained  bv  another  method.  On  April  27,  1881,  when  the  eav 
was  33.3  feet,  the  high- water  mark  of  1867  was  0.65  feet  above  the  water  surface  at  the 
hence  the  reading  of  high- water  of  1867  on  the  gauge  must  have  been  33.3  feet  -f  0.65  feet,  o] 
as  above. 
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MOUTH  OP  WHITS  RITKR  GAUGE. 


Higfc 


Lov 


Dttle. 


Gaoc^ 

Tt  ill  tig. 


Dato. 


Gmmt^ 


AadMntiML 


vm 


1M7 


1871 

1W2, 

1873. 


1875, 
1878. 
1877. 
1879. 


1880 


Apr.  20 


Mar.  30 


Apr.  90 

Apr.  25 
Apr.  28 


Apr.  16 
Apr.  8 
May    5 


Mar.  23 


I 


/Vrt 
4&2 


46.8 


Dec  - 

40l2     Dec  28 


4i9    Oct   22 

46.6    

Nov.  16 

45.0    Jan.  28 

46.7  Dec  26 
44  6    Jan.     8 

Oct    14 


46.6    Nov.    4 


1.4 

0.0 

2.6 

'i*7 

6.8 
2.tf 

7.0  : 


MiO«>r  Abbol  (ChieT  «t  Em^^ 
nt^n  R4»pon«  liML  p^  SMk,  CMa- 
paruyt  li^.* 

MJuorMeiTtU  (Chk^f  of  Snci^ 
ne<>ra'  R^Dorl  ljC:t  p.  4S2K  by 
adding  3.r  fe^t  a»  per  Caplain 
Benyaord  (Chief  of  EiictMor^' 
BeMirt,  li^76.  p.  610K 

Miuof  Meirill  (iraler>can|^!'  Tt<- 
ordft.  by  adding  aa  abovx>). 
Da 
Do. 
Captain  Benyaurd  (watergaiig«» 
wcorda). 
Do, 
Do. 
Do. 
Mi^jor    Benyanrd    (waler-gaag» 
records). 
Do. 


H^jor  Abbo<9giTe«  th«  oomnariaon  for  a  gange  about  1  mile  above  the  month,  and  one  about  S  milea 
^*^^'  Neither  of  theae  would  be  correct  for  the  preaent  gauge,  aa  it  is  about  one-half  mile  below  the 
'^Qth.    An  interpolated  difference  of  1.4  feet  haa  been  used. 

NASHVILLE  GAUGE. 


1847 

187B 

1874 
1875 

1876 
1877 
187B 

I87« 

1880 


5*.7 


Apr. 
Mar. 


Apr.  17 
2 


Jan.  29 
Jan.  22 
Apr.  26 
Jan.  19 

Mar.  20 


49.6 
4L5 

34.4 
40.5 
27.3 
41.6 

46.5 


1 

Oct    14 

0.5 

July  10 
Sept  18 

0.5 

1.2 

1 

Oct   20 
Oct   21 
Oct   15 
Oct     6 

0.3 

0.8 

-0.4 

-0.2 

Oct   15 

0.5 

MiOor  Merrill    (Chief  of  Engi- 

neera'  Report  1874.  p.  489). 
Major  Merrill  (water-gauge  rec> 
ords). 
Do. 
Captain  Benyaurd  (water-gauge 
records); 
Do. 
Do. 
Do. 
M^jor    Ben>-»urd   (water-gauge 
records). 
Do. 


NATCHEZ  GAUGE.* 


la^ 


^^ 


8 


^%71 


Mar.  26 


July  16 


Apr.    3 
June  28 


May    2 


48.9 


48.3 
47.9 
47.7 
47.5 
4&2 


49.4 
50.3 


47.0 


H.  aud  A.,  p.  172,  by  comparing 
with  1858. 
Do. 
Do. 
Do. 
Do. 
M^jor   Abbot  (Chief  of    EiigU 
neers'  Report,  1875,  p.  568),  com- 
paring with  1867. 
H.  and  A.,  p.  172,  by  comparing 

with  1858. 
Mi^or   Abbot  (Chief  of    Engi- 
neers' Report,  1875,  p.  568),  com- 
paring with  1867. 
MiOor   Merrill  (Chief  of  Engi- 
neers' lU^port,  1873,  p.  521),  i  dd- 
iuj;  1.2,  as  per  Captain    Pen* 
yaurcl  (Chief  of  Engineer's  Re- 
port, 1876,  p.  612). 
Do. 
Do. 
Do. 
Captain  Beuvaurd  (Chief  of  En- 
gineers' Report,  1876,  p.  613). 
Major    Merrill   (C^hlcf  of   Engi- 
neers'   Report.   1872,   p.    433), 
adding  1.2,  as  above. 

*  Records  at  this  station  for  other  years  besides  those  in  the  table  are  given  by  diagrams  on  Plate 
of  Humphrey  and  Abbot's  Report  on  Mississippi  River. 


43.9 
46.1 
44.3 
43.8 


1.2 
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NATCHEZ  GAUGK-CoDtiiiaed. 


Year. 


1872 1  May    2 

H73 1  May  30 

1874 Apr.  20 

1875 1  Apr.  25 

1876 May  15 

1877 May  3« 

1878 Mar.  28 

1879 Feb.  17 

1880 '  Apr.  16 


Low-water. 


Gaage 
reading. 


Aathorftiet. 


Fe€t. 

Feet. 

39.9 

Dec  15 

0.0 

Mi^lor  Merrill  (water-gMg 
ords,  1872). 

40.2 

Jan.     1 

0.0 

Do. 

43.6 

Do. 

Nov.  17 

2.7 

Captain  Benyaurd  (vater-j 
reoorda). 

41.9 

Jan.     1 

7.0 

Do. 

43.0 

Dec.  31 

2.9 

Do. 

40.7 

Jan.     9 

1.4 

Do. 

39.2 

Nov.    8 

6.3 

Do. 

36.8 

Oct.    18 

1.8 

M%ior  Benyaurd  (wateii 
records). 

43.5 

i  Oct.    28 

7.3 

Do. 

RED  RIVER  LANDING  GAUGE. 


1867 


1871 


1872 
1873 
1874 


1875 
1876. 
1877 
1879 

1880 


May  6 
Juiic  12 
Apr.  16 


May  3 
May  15 
June  1 
Feb.  19 

Apr.  22 


46.3 


44.5 


39.4 
39.0 
47.0 


40.5 
45.4 
40.6 
35.9 

44.1 


Dec.  31 

Dec  15 
Jan.     1 

Nov."  22 

Jan.  1 
Dec.  30 
Jan.  8 
Oct   24 

Oct.   26 


2.0 

0.0 
1.5 

L9 

&0 
2.2 
0.8 
0.5 

6.1 


Mi^or   Merrill  (Chief  of  '. 
neers'  Report,  1872,  p.  434) 
ing  3.0,  as  per  Captain 
yaurd  (Chietof  Engineeii 
port,  1876,  p.  614). 
Do. 
Major  Merrfll  (waterfsaiigi 
ords),  adding  3.0,  as  abori 
Do. 
Do. 
Do. 
Captain  Benyaurd  (watcr-i 
records). 
Do. 
Do. 
Do. 
Mi^or    Benyaurd    (vater-j 
records). 
Do. 


SAINT  LOUIS  GAUGE. 


1826. 

1828 

1844 

1851 

1855 

1858 

1860 


1861 
1862 

1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 

1872 
1873 
1874 


June  28 
June  10 


June  15 


May  15 
Apr.  26 
M^r.  4 
May  14 
July  28 
Apr.  25 
May  1 
May  14 
July  24 
Apr.  16 


33.8 
36.4 
41.4 
36.7 
37.1 
37.1 


25.5 
31.5 
18.0 
20.3 
26.8 
26.8 
2a  2 
24.2 
20.3 
26.2 


Dec.  27 


Jan.  1 
Jan.  8 
Dec.  21 
Jan.  2 
Feb.  2 
Dec.  21 
Dec.  19 
Jan.  14 
Jan.  2 
Dec.  24 
Dec.  21 


June  13 
Apr.  11 
June  19 


23. 0  I  Dec.  4 
25. 5  Nov.  30 
ia4  I 


0.6 


L3 
3.5 
0.0 
1.2 
1.2 
5.8 
1.3 
0.8 
5.6 
5.3 
2.8 

2.5 
3.9 


MiMor  Merrill  (Chief  of 
neers'  Report,  1872,  p.  42 
U.  and  A.,  p.  171,  by  com] 

with  1844. 
Ma|or  MeririU  (Chief  of 
neers'  Report.  1872,  p42 
H.  and  A.,  p.  171,  by  oooq 

with  1844. 
Major  Merrill,  Chief  of 
neers'  Report,  1872,  p.  42 
H.  and  A.,  p.  171,  by  coon 

with  1844. 
City  of  Saint  Lonis  gaaf 
ords,   by  adding  33.8,  a 
MiMor  Merrill  (Chief  of 
neers'  Report,  1872,  p4a 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
MiMor  Merrill  (water-gaog« 
ords). 
Do. 
Do. 
Do. 


APPENDIX    P. 


1447 


SAINT  LOUIS  GAUGE— Contmaed. 


Yeu. 


High-water. 


Low-water. 


»»««•  iiSdlfg.  »»»«• 


1875 Aug.    3 

«76 May  10 

1^7 Jane  14 

^^ June  15 

1»79  July    3 


1880 


Jnly  12 


Feet 


Dec.  31 


29. 8    Jan.     3 

32. 1  '  Feb.  7 
26. 6  !  Oct  4 
25. 8    Dec.  25 

21. 2  Dec.  26 

25. 5    Nov.  29 


Gaage 
reading. 


Feet 
2.8 


Authorities. 


2.3 

5.0 

6.8 

5.6 

3.5 

2.8 

Captain  Benyaurd  (water-gaugo 

records). 

Do. 

Do. 

Do. 

Do. 

Major    Benyaurd   (water- gauge 

records). 

Do. 


VICXSBURG    GAUGE. 


1S28 

1844 
1S49. 
1850 
1858 


1850 

1862 
1865 


18«7 
1871 

1872 
1873 

1874 


1875 
1876 
1877 
1878 
1979 

1880. 


June  28 
Apr.  26 
June  4 
June  26 


Apr.  21 


Apr.  27 


May  2 
May  29 
May    2 


Ann  21 
May  10 
May  8 
Mar.  24 
Feb.  17 

Apr.    8 


48.3 

4&1 
4a3 
49.0 
48.9 


50.2 

51.1 
48.4 

48.8 


39.5 
40.6 
45.7 


43.0 
44.9 
41.6 
41.0 
39.5 

43  2 


Oct.   31 


Dec.  81 

Dec.  30 
Jan.     1 


Nov.  16 

Nov.  13 
Dec  30 
Jan.    6 


Oct.    27 


9.2 


-0.4 

-1.3 
2.3 


3.1 

8.1 
4.0 
2.2 


7.7 


H.  and  A.,  p.  172,  by  comparing 
with  1858. 
Do. 
Do. 
Do. 
M^or  Abbot  (Chief   of   Engi- 
neers' Report,  1860,  p.  337),  by 
comparing  with  1862. 
H.  and  A.,  p.  534,  by  adding  0.6, 
as  found  oy  comparing  high- 
water  of  this  year. 
Miyor  Abbot  (Chief  of   Engi- 
neers' Report,   1809,    p.   337), 
compared  with  1862. 
Miu'or   Merrill   (Chief  of  Engi- 
neer's Report,  1872,  p.  433). 
Major  Abbbt  (Chief    of   Engi- 
neers'   Report,    1869,   p.   337), 
compared  with  1862. 
Do. 
Mi^oi*  Merrill  (water-gauge  rec- 
ords). 
Do. 
Do. 
Do. 
Captain  Benyaurd  (water-gauge 
records). 
Do. 
Do. 
Do. 
Do. 
M%)or    Benyaurd   (water-gauge 
recoi-ds). 
Da 
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EXTREME  HIGH   AXD    LOW  WATER. 


For  couvenient  r*?f«nince,  the  following  table  of  the  highest  and  lowest  reconled 
readings  on  the  ganges  at  the  several  stations  is  compiled  from  the  preceding  tablt^ 
It  also  contains  the  extreme  oscillations  as  determined  by  taking  the  difference 
between  highest  and  lowest  readings  at  each  station. 

Tables  of  extreme  high  and  low  water. 


I  Highest  water  on  record. '  Lowest  water  on  record. 


Statious. 


Louisville  (Upper).. 
Louisville  (Lower)  . . 

Florence  

Nashville 

Fort  Leavrnworth  . . 

Saint  Louis 

Cairo 

Memphis , 

Helena 

Jacksonport 

Little  Kock 

Mouth  White  River 

Lake  Providence 

Vicksburg 

Natches 

Alexandria 

Red  River  Landing  . 

Baton  Rouge 

CarroUton 


<>-  « 

Date 

Gange- 

Date. 

Gange- 

rt'ading. 

readJAg. 

1 

Feet 

FeeL 

• ,  ia?2 

40.8 

,  1856 

LI 

39l: 

,  1832 

67.5 

,  1856 

LO 

«l5 

.  1867 

31.1 

<  Oct  24,  1872 
i   Sept.  18,  1878 

1    *-0.8 

3LI 

,  1847 

54.7 

Oct  15.  1878 

-0.4 

5il 

,  1867 

22.1 

Nov.  30,  1871 

0.0 

211 

June  28, 1844 

44.1 

Dec.  21,  1863 

0.0 

4L4 

Mar.  21. 1867 

61.0 

Dec.  25,  1871 

-1.0 

510 

,  18G2 

34.5 

Dec.  25,  1872 

-LO 

3i5 

.  1862 

46.4 

Dec.  28,  1872 

0.0 

444 

,  1867 

32.8 

Dec.  24,  1872 

-LI 

319 

,  1857 

31.0 

Oct.  23,  1879  ; 

-LO 

31« 

Apr.  20,  1862 

48.2 

Dec.  28,  1872 

0.0 

4&2 

,  1862  1 

50.9 

Deo.  29,  1872  ; 

-3.9 

4Li 

Apr.  27,  1862 

51.1 

Dec.  30,  1872 

-1.3 

514 

,  1862  ' 

40.9 

Dec.  15,  1872 

0.0 

SOU 

,  1866 

36.5 

Nov.  1,  1879  i 

-3.1 

3SL6 

Apr.  16,  1874  | 

47.0 

Dec.  15,  1872  ' 

0.0 

47.9 

Apr.  16,  1874 

36.2 

,  1854  ' 

0.2 

%l 

,  1862 

15.9 

Dec.  27.  1872 

-L6 

17.* 

'  The  sign  —  denotes  below  the  zero  of  the  gauge. 

The  above  table  shows  the  flood  of  1862  to  have  produced  the  highest  water  known 
at  all  stations  on  the  main  river  below  Cairo,  except  at  Red  River  Landing  and  Biitoo 
Rouge.  At  the  former  we  have  no  record  for  1862,  and  at  the  latter  the  flood  of  18S 
was  excee<led  by  that  of  1874  by  only  one-tenth  of  a  foot.  (See  gange  table  for  thii 
station. ) 

The  perfection  attained  in  the  levee  system  in  Louisiana  just  previous  to  the  gi^ 
crevasses  at  Bonnet  Carr^,  Morgauzia,  Hickey,and  other  places  below  Red  River  Und- 
ing,  about  April  16,  1874,  may  account  for  the  higher  stage  at  Baton  Rouge  in  tbi$year 
than  in  1862,  when  a  stage  0.5  foot  higher  was  reached  at  Memphis,  and  5.4  feet  higher 
at  Vicksburg,  than  in  1874.  (See  eauge  tables.)  Had  the  levees  on  the  Atchafalank 
and  on  the  niaiu  river  below  mouth  of  Red  been  of  suflicient  height  and  strenifthtD 
have  contined  the  flood  crest  which  passed  Vicksburg  on  May  2,  1874,  a  still  higher 
mark  would  have  been  reached  at  Baton  Rouge  and  other  lower  stations. 

The  lowest  water  of  which  we  have  a  record  at  all  stations  below  Cairo  on  the- 
main  river,  except  Baton  Rouge,  was  that  of  1872.    The  exception  mentioned  appear*- 
somewhat  anomalous,  inasmuch  as  the  lowest  reading  at  CarroUton  for  1872  was  l.n  fi"«** 
lower  than  that  for  1854,  while  at  Baton  Rouge  the  record  makes  it  0.9  foot  higher. 

RESULTS  FROM  RECORDS  FOR   THE  XIXE   YEARS  BEGIXXIXG    1872    AXD  EXDIXG  1*^- 

The  table  and  charts*  which  follow  have  been  elaborated  from  the  water-gauge  rt^- 
ords  obtained  during  the  nine  years  from  1872  to  18b0,  inclusive,  under  the  pn':<t'iit 
system  of  water-gauges. 

'  During  this  interval  the  only  imi>ortant  oniiasions  in  the  ivcord  occur  in  tho  year 
1878  ;  and  these  are  due  to  the  fact  that  no  appropriation  for  maintenance  of  water- 
gauges  was  made  for  the  flscal  year  ending  June,  lc78,  and  to  the  prevalence  of  yeUo*' 
fever  in  the  Lower  Mississippi  Valley  during  the  summer  of  that  year.     Some  of  the 
observers  continued  the  observations,  however,  without  pay,  and  for  some  stations  th# 
record  is  complete. 

In  compiling  the  table  and  constructing  the  charts  the  object  has  b<K»n  to  present  in 
a  concise  fonn  all  the  data  furnished  by  the  records  which  have  a  practical  bearinjr 


*  Au  explanation  of  the  charts  is  given  at  the  end  of  this  report. 
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npon  the  uavi.'.ation  of  the  Lower  Mississippi^  the  overflow  of  the  ttanks,  and  the 
qaestion  of  its  improvement,  whether  in  the  interest  of  commerce  or  the  planter  on  its 
adjacent  bottom  lands.  With  this  object  in  view  it  seemed  unnecessary  to  consider 
the  mediam  water-stages. 

Unqnestionably  a  longer  period  than  the  nine  years  here  inclnded  wonld  fnniish  a 
more  reliable  basis  npon  which  to  predicate  the  inferences  to  be  drawn  therefrom,  but 
thiB  interval  is  of  snflScient  duration  to  afford  many  indications  of  what  may  bt»  ex- 
pected, in  the  near  fntnre  at  least,  in  respect  of  the  probable  limits  of  high  and  low 
^»ter,  the  time  of  year  in  which  each  may  be  looked  for,  and  from  a  knowlwlge  of 
I  the  conditions  existing  at  upper  stations  at  any  time  during  high  or  low  water,  the 
•  stage  that  will  be  reached  at  anv  lower  station  may  be  foretold  with  a  degree  of  accu- 
f        racy  sofficient  to  be  of  practical  value. 


HIGHEST  WATER. 

In  columnB  2  and  3  of  the  table,  the  date  and  gauge-reading  of  the  highest  water, 

foT  the  period  under  consideration,  is  given  for  each  station. 

^is  shows  the  high- water  year  at  all  stations  on  the  main  river,  except  Meniphin, 
mouth  of  White  River,  and  Lake  Providence,  to  have  been  1874.  At  the  first  two  of 
these  exceptional  stations  the  flood  of  1876  exceeded  that  of  1874  by  only  one-t«nth  of 
afoot,  and  at  aU  stations  below  Cairo  the  two  years  ran  near  the  sam^  mark. 

That  1880  gave  a  higher  reading  at  Lake  Providence  than  1874  is  probably  because 
the lar^e breaks  at  Ashton,  Upper  and  Lower  Bass  (near  this  station),  in  1874  greatly 
rednced  the  flood  stage  that  year. 

It  will  be  observed  that  at  nearly  all  stations  on  the  main  river  the  highest  water 
has  occurred  in  April. 

LOWEST  WATER. 

Columns  4  and  5  of  the  table,  giving  the  date  and  reading  of  lowest  water,  show 
that  1872  was  the  low  water  year  on  the  main  river,  with  Baton  Rouge  exceptional, 
where  in  1877  0.2  feet  lower  was  reached  than  in  1872. 

December  is  shown  to  be  decidedly  the  month  of  lowest  water. 

VERTICAL  OSCILLATION. 

In  the  next  five  columns  of  the  table  will  be  found  the  extreme  oscillation  for  the 
«Mtire  period,  and  the  maximum  and  minimum  oscillation  for  any  one  year  for  each 
*^*J{on  with  the  year  in  which  such  maximum  or  minimum  occurred. 

The  year  of  maximum  range  contisponds  closely  with  that  of  highest  water,  being 
^^  stations  on  the  lower  river,  with  few  exceptions,  the  year  1874,  while  for  a  mini- 
^*>in  range  the  years  1878-79  predominate. 

*^  will  be  remarked  also  that  the  difference  between  the  maximum  and  minimum 
5^^ge  for  a  single  year  is  much  greater  than  the  difference  between  this  maximum 
^^  the  extreme  range  at  all  stations. 

HIGH  AXD  LOW  WATER  LIMITS. 

^  *^ti  order  to  arrive  at  a  comparison  of  certain  high  and  low  water  conditions,  as 
v^'^ eloped  on  the  accompanying  charts,  a  high-water  limit  and  a  low-water  limit 

^^e  been  assnmed  for  each  station. 
j.^^1  records  at  and  above  a  certain  reading  on  each  gauge  are  taken  as  high- water 
r^^ords,  and  all  those  at  and  below  a  certain  other  reading  on  each  gauge  are  taken 
^low- water  records. 

I  "XTiese  rea<lings  are  designated  as  the  high  and  low  water  limits  respectively,  vary- 
1^^  at  the  different  stations  and  greatly  dependent  upon  the  range  of  oscillation  at  the 
*^^iility. 

*.  Xn  deciding  upon  the  most  suitable  value  for  these  limits  many  points  for  considera- 
^^>ii  arose,  amongst  which  are  the  following  more  important  ones,  viz  : 
o    X .  High-water  should  include  all  stages  which  might  be  dangerous  either  from  over- 
^^^^^  or  threatening  levees  and  other  improvements. 

^.  Low-water  should  include  all  stages  which  would  interfere  with  navigation  on 
^^oonnt  of  shoal- water. 

^.  It  seemed  desirable  that  any  high  or  low  water  showing  as  such  at  any  station 
?^  the  main  river  should  so  show  at  all  stations  on  it,  and  that  their  duration  should 
*^  al)out  equal  at  all  consecutiVe  stations. 
^'  That  it  would  be  well  to  have  at  least  one  high- water  and  one  low-water  period 
er***^^  station  in  each  year. 
,  ^^-  That  the  range  of  both  high  and  low  water  readings  shonld  be  as  short  as  possi- 
*^yet  cover  substantially  the  foregoing  requirements. 
Whether  or  not  all  these  conditions  are  fulfilled,  in  a  general  sense  only,  depends,  of 
^1^,  up<m  the  values  assumed  for  the  limits. 
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With  these  and  minor  consideratious  in  riew,  and  after  mach  labor  in  tabnlating 
and  malting  comparisons  from  the  records^  the  limits  as  given  in  the  two  columns  <2 
the  table  headed  high-water  and  low-water,  respectively  were  adopted.  While  it  i* 
not  presumed  that  tney  are  the  best  which  might  have  been  selected,  it  is  thoaght 
they  will  subserve  the  objects  contemplated. 

HIGH-WATER. 

As  before  stated,  all  staees  at  and  above  the  high -water  limit  as  assumed  at  adt 
station  are  regarded  as  high-water  at  that  station. 

In  the  chart  will  be  found  the  number  of  days'  duration  of  each  high- water  period, 
and  the  total  number  of  high-water  days  for  each  year  is  given  in  the  table.  On  a<N 
count  of  incomplete  records,  several  blanks  occur  on  the  charts  and  in  the  table. 

In  several  instances  the  high-water  limit  was  not  reached  during  an  entire  year. 
In  such  cases  the  date  of  maximum  stage  is  noted  by  a  dot  and  the  reading  inclosed 
by  a  parenthesis,  as  for  Saint  Louis  on  the  chart  for  1874. 

The  table  shows  that  the  greatest  number  of  high-water  days  at  all  stations  on  the 
Mississippi  in  any  one  year  occurred  in  1876,  and  the  fewest  number  in  1879  and  1872. 

In  the  column  of  the  table  headed  "Yearly  average  of  high-water,"  the  average 
number  of  high -water  days  is  given  for  each  station.  Where,  on  account  of  inoom- 
plete  records,  the  number  of  hi^-water  days  in  any  year  is  unknown,  an  interpoIat<>d 
number  for  tnat  year  was  used  in  determining  the  average.  Evidently  the  case  dow 
not  admit  of  accurate  interpolation,  though  the  error  in  the  average  obtained  most  of 
necessity  be  small. 

It  will  be  observed  that,  the  yearly  average  of  high-water  days  increases,  in  a  general 
sense,  from  the  upper  to  the  lower  stations,  while  the  high- water  range  diminishes. 

As  to  the  time  of  year  in  which  high-water  may  be  expected,  the  charts  shoir  that 
the  earliest  beginning  of  high- water  on  the  lower  river  was  early  in  January,  1^, 
and  the  latest  ending  during  the  first  days  of  September,  1875.  Hence,  high-wa^r  is 
possible  at  any  time  during  a  period  of  eight  months,  beginning  with  January.  The 
longest  high-water  season  was  that  of  1876,  from  the  middle  of  January  to  the  latter 
part  of  July ;  in  all,  a  period  of  about  six  and  a  half  months.  The  shortest  seawo 
was  that  of  1879,  beginning  and  ending  in  February.  As  an  average  re«iilt,  Febra- 
ary,  March,  April,  May.  and  June  may  be  regarded  as  the  high-water  months. 

LOW-WATER. 

All  stages  at  and  below  the  low-water  limit  as  given  in  the  table,  at  any  station, 
are  regarded  as  low-water  at  that  station.  The  number  of  days*  duration  of  e»ch 
low-water  perio<l  is  given  on  the  charts,  and  the  total  number  of  low-water  days  for 
each  year  is  given  in  the  table. 

As  in  the  case  of  high-wat^er,  some  blanks  occur  on  charts  and  tables,  also  in  Mveral 
instances  the  limit  has  not  been  reached  during  an  entire  year. 

Reference  to  the  table  shows  that  for  all  stations  on  the  Mississippi  River  the  nno- 
Tier  of  low-water  days  in  1872  was  greatly  in  excess  of  that  of  any  other  year,  and 
that  the  fewest  number  occurred  in  1875  and  1880. 

Generally  speaking,  the  "yearly  average  of  low-water  days"  (given  in  a  proper 
column  in  the  table)  decreases  as  we  pas8  from  upper  to  lower  stations,  although  the 
low-water  range  increases,  except  at  Baton  Rouge  and  Carroll  ton,  where  the  ranges 
very  small.  These  averages  were  obtained  in  the  manner  desciibed  for  high -water 
averages. 

It  will  be  observed  that  from  the  chart>s  we  tiiid  the  earliest  beginning  of  low- water 
on  the  lower  river  in  the  latter  part  of  August,  1874,  and  the  latest  ending  in  latter 
part  of  January,  1877.  So  that  low-water  may  bo  looked  for  at  anytime  during  a 
})eriod  of  five  months,  beginning  with  the  last  days  of  August. 

The  longest  low-water  season  was  that  of  1872,  from  middle  of  September  to  early 
January;  in  all,  a  period  of  about  three  and  a  half  months.  The  shortest  season  was 
that  of  1875,  in  November,  when  the  limit  was  not  reached  at  many  stations. 

September,  October, -November,  and  December  may  be  considered  as  the  low -water 
months. 

THE  EFFECT  OF  TRIBUTARIES  ON  THE   HIGH- WATER  STAGE  OF  THE  MAIN  RIVEB. 

The  attempt  to  discover  the  effect,  in  a  general  way,  that  the  principal  tributaries 
have  had  in  raising  or  lowering  a  high-water  stage  on  the  main  river  tirst  suggraled 
the  construction  of  hydrograpns  for  all  stations  lor  the  same  year  on  the  same  sheet, 
having  the  stations  arranged  in  order  from  Louisville  (most  remote  from  the  Gulf) 
downward,  and  placing  those  on  other  tributaries  in  such  order  that  they  fall  between 
the  same  two  stations  on  the  main  river  as  does  the  entrance  of  such  tributary.  In 
this  arrangement  the  effect  resulting  from  the  stage  in  each  tributary  upon  that  in 
the  main  stream  may  be  discernible. 

A  knowledge  of  the  relative  effects  of  the  eastern  and  western  watersheds  in  prt»- 
dncing  high- water  in  the  main  stream  may  be  obtained  from  the  charts  by  a  study  o^ 
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>he  higb-water  bvdrographs  as  there  present'ed.  A  brief  reference  to  each  chart  in  here 
ippended  in  an  ilhistrative  way.  ' 

1872. — This  chart  shows  the  highest  water  below  to  have  come  from  the  Ohio,  with 
lo  material  additions  from  other  tributaries,  thongh  a  few  days  later  the  limit  was 
igaiu  reached  at  Red  River  Landing  and  below,  through  the  combined  effect  of  the 
SVhite,  Arkansas,  and  Red,  with  but  few  high-water  days,  however,  and  but  slightly 
iboYe  the  limit.  The  Missouri  and  Upper  Mississippi  rise  as  shown  opposite  station 
>aiiit  Louis  came  later  and  fell  far  short  of  the  limits  below. 

Iti73. — The  first  and  highest  water  for  this  year  at  Cairo,  Memphis,  and  Helena  came 
>ut  of  the  Ohio,  Cumberland,  and  (presumably)  Tennessee,  while  at  all  the  lower  sta- 
lions  a  slightly  higher  mark  was  reached  about  two  months  later,  by  the  combined  rise 
>f  all  the  tributanes  except  the  Red.  A  rise  in  the  latter  still  later  prolonged  the  high- 
water  period  below.  A  later  rise  at  Leavenworth  and  Saint  Lonis  produced  no  mate- 
rial eftect  below. 

1874. — ^The  flood  of  this  year  was  from  the  Ohio,  Cumberland,  and  Tennessee,  with 
an  increment  below  from  the  White  and  Arkansas,  and  from  the  Red  for  lower  stations. 
The  only  high- water  in  the  Missouri  came  much  later,  while  at  Saint  Louis  the  limit 
w-as  not  reached  during  the  year. 

187.5. — Again  the  highest  stage  was  independent  of  the  Missouri  and  Upper  Missis- 
sippi, though  the  White  and  Arkansas  supplied  a  high  stage.    The  last  high- water  was 
the  joint  effect  of  east  and  west  watersheds. 
1876. — On  this  chart  are  four  high-water  periods  at  Cairo,  Helena,  mouth  of  White, 

and  Lake  Providence,  three  at  Memphis,  two  at  Vicksburg,  Natchez,  and  Red  River 
Lauding,  all  united  into  one  long  period  of  181  days  at  Baton  Rouge. 

The  third  of  these  periods  was  slightly  influenced  by  the  stage  at  Saint  Louis,  and 
the  last  appears  to  have  been  mainly  from  the  same  source,  with  some  increase  from 
White  and  Arkansas. 

The  hydrographs  on  this  chart  indicate  a  great  rainfall  in  the  near  vicinity  of  the 
nalu  river  during  March  and  April,  as  the  tributaries  do  not  show  a  rise  sufficient  to 
'reate  the  flood  stages  registered  below. 

Here  is  seen  the  insi jj:nificance  of  the  waters  of  the  Red  River  in  producing  an  effect 
Q  the  stage  of  the  Mississippi  when  the  latter  is  near  extreme  flood.  The  hydro- 
r^ph  for  Red  River  Landing  appears  as  though  absolut'Cly  independent  of  that  for 
lc5xandria. 

JLh77, — The  first  period  in  this  year  was  by  a  sudden  great  rise  in  the  Ohio,  no  other 
'il^utary  conspiring.    The  later  period  results  from  the  joint  effect  of  all  tributaries. 

X^8. — Exceptional  to  the  general  case,  we  have  here  the  first  period  following  high- 

^ter  at  Saint  Louis,  with  no  high  stage  in  the  Ohio.  A  second  period  was  much  the 
^*^e.  It  should  be  remarked,  however,  that  the  limit  was  barely  passed  at  all  stations, 
^cl  that  we  find  no  high- water  following  the  highest  stage  at  Saint  Louis. 

X«879. — High- water  appears  entirely  independent  this  year  of  a  high  stage  at  Saint 
^Mis. 

lH80. — ^Again  the  Missonri  and  Upper  Mississippi  have  had  no  effect  upon  the  high- 
^ter  reconis  below,  although  a  high  stage  was  reached  on  the  main  river. 

-I  t  will  be  observed,  then,  that  in  no  instance  during  this  period  of  nine  years  has 
^^  highest  sta^e  in  any  year  on  the  lower  river  followed  the  highest  stage  at  Saint 
•^^lis;  that  only  in  the  years  187;J-77-78  a  high-water  below  immediatelv  follows 
'^^^  at  Saint  Louis,  and  that,  as  a  rule,  the  maximum  stage  on  the  main  river  has  tran- 
■^ired  daring  a  low  stage  at  Saint  Louis.  Consequently,  no  danger  from  flood-waters 
■*Ould  be  expected  below,  from  a  flood  in  the  Missouri  and  Upper  Mississippi,  without 

Synchronous  high-water  in  one  or  all  of  the  main  drainage  channels  of  tne  wesfem 
^pe  of  the  Appalachian  range. 

PROGRESS  OF  THE  HIGH-WATER  APEX. 

Au  important  feature  of  the  charts  is  the  facility  they  offer  for  a  study  of  the  rate 
'^  motion  of  the  crest  or  apex  of  the  different  high- waters  in  their  progress  from 
Nation  to  station ;  although  each  has  a  rat/C  sui  generis  depending  upon  the  stage  of 
^^bnta^y  streams,  the  amount  and  distribution  of  rainfall  in  the  immediate  vicinity 
*f  the  river,  and  the  height  of  the  apex,  a  high-flood  apex  always  moving  more  slowly 
ban  a  low  one,  other  circumstances  being  the  same.  Examination  of  the  charts  show 
'his  to  be  the  rule. 

On  account  of  the  many  circumstances  bearing  upon  the  rate  of  motion,  causing  a 
iifferent  rate  for  each  apex,  only  an  approximation  to  the  average  time  required  in 
passing  from  one  station  to  the  next  lower  can  be  claimed  for  the  number  of  days 
given  in  the  last  column  but  two  of  the  table.  These  numbers  were  obtained  by  con- 
sidering only  those  cases  in  which  the  high-water  was  not  materially  affected  by  a 
high  stage  of  the  tributary  entering  the  main  channel  between  the  two  stations  under 
consideration.  The  average  of  the  number  of  days  required  for  each  high-water  apex 
m  circumstanced  to  pass  from  a  station  to  the  next  gave  the  figures  found  in  the  table. 

The  time  required  in  passing  from  each  station  t-o  Carrollton,  given  in  the  laAt  column 
)f  the  table,  is  deduced  directly  from  the  preceding  column. 
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In  several  instaiicea,  notably  dnring  the  flood  of  1874,  the  highest  stage  has  heen 
reached  at  a  station  earlier  than  at  the  station  immediately  above.  On  the  chart  for 
this  year  we  find  the  maxim nm  was  reached  at  Red  River  Landing  on  April  16,  wbil® 
at  Natchez  the  rise  continued  until  April  20,  and  at  Vicksburg  until  May  2.  Also  *t 
Lake  Providence,  the  station  next  above  Vicksburg,  the  maximum  occurred  March  21 
— 41  days  earlier  than  at  the  latter  station.  This  apparent  anomaly  is  fully  explaino<l 
by  the  record  of  crevasses  in  the  Chief  of  Engineers'  Report  for  1875»  page  604.  H 
appears  there  that  the  Ashton,  Upper  Bass,  and  Lower  Bass  breaks,  all  in  the  iraiii«^ 
diate  vicinity  of  Lake  Providence,  and  aggregating  18,400  feet  wide,  were  open  or 
March  21  (the  time  of  extreme  high-water  K>r  1874),  thus  giving  early  relief.  Again 
further  on  in  the  record  we  find  that  the  great  Morganzia  break,  1,710  feet  wide  an*' 
16  feet  deep,  between  Red  River  Lauding  and  Baton  Rouge,  opened  on  April  16;  anc 
although  the  dates  are  not  given  in  the  record  for  other  breaks  on  this  reach  of  tt»< 
river,  and  the  extensive  Hickey  break  just  below  Bat<m  Rouge,  it  is  known  the> 
occurred  about  the  same  time.  These,  with  others  of  less  importance,  gave  snct 
prompt  relief  at  Red  River  Landing,  Baton  Rouge,  and  Carrollton  that  a  depline  coin.- 
menced  on  April  17  at  the  three  stations. 

The  same  record  shows  large  crevasse*  to  have  occurred  at  diflerent  points  betweei 
Vicksburg  and  Natchez  in  this  year,  previous  to  date  of  maximum  stage  at  Natchez 
This  caused  a  decline  at  the  latter  place  twelve  days  earlier  than  at  ViiHcsburg. 

Here  is  presented  a  strong  (if  not  an  unanswerable)  argument  against  the  theory  tlia^^ 
outlets  have  an  appreciable  effect  in  lowering  the  flood-waters  at  any  great  distano* 
above  such  outlets.  The  Diamond  Bend  break,  only  9  miles  below  Vicksburg,  wa^ 
according  to  the  record  above  referred  to,  35,000  feet  wide  and  4  feet  deep,  and  othe«" 
between  this  and  Grand  Gulf,  40  miles  below,  aggregating  about  5,000  feet  wide  ar»< 
from  4  to  9  feet  deep,  were  all  open  at  the  time  of  maximum  stage  at  Natchez.  Ye"i 
notwithstanding  this  great  dispersion  from  the  main  channel  so  near  Vicksburg,  ar^^ 
causing  a  decline  at  Natchez  from  April  20,  the  rise  continued  at  Vicksburg  until  ' 
culminated  in  a  45.7-foot  stage  on  May  2,  and  remained  stationary  during  four  day  - 
Throughout  this  interval  the  water  at  Lake  Providence  was  almost  stationary  at  aboi 
:I7  feet,  or  8.7  feet  lower  than  at  Vicksburg.  In  1876,  38  feet  at  Lake  Providence  ga*^ 
44.9  feet  at  Vicksburg,  a  difference  of  only  6.9  fct^lj  and  in  1867,  40  feet  at  Lake  Pro% — 
dence  gave  48.8  at  Vicksburg,  a  difference  of  8.8  feet.  Hence  the  excess  in  the  gan^ 
reading  at  Vicksburg  over  that  at  Lake  Providence  was  0.1  foot  less  in  1874  than  l3 
1867,  and  1.8  feet  more  than  in  1876,  in  all  of  which  years  the  maximum  stage  ws^ 
nearly  the  same.  Consequently  the  normal  height  due  to  a  certain  stage  at  Lak^ 
Providence  was  reached  at  Vicksburg  in  1874,  and  we  are  forced  to  the  conclusion  tha-J 
the  great  outlet  but  9  miles  below,  with  the  combined  effect  of  others  still  deeper,  an^ 
within  a  distance  of  40  miles  below,  exerted  no  appreciable  influence  in  lowering  th» 
flood  stage  at  Vicksburg. 

Table  of  high  and  loiv  water  during  the  period  from  1872  to  1880,  inclusive. 

The  sign  —  placed  before  a  reading  signifies  below  zero  on  the  gauge.    Dotted  lines  denote  that  recent 
are  incomplete. 


Station. 


Highest  water. 


Date.  ^ 


Louisville  (Upper) Jan.  30, 1876 

Louisville  (Lower) ;  Jan.  30, 1870 

Florence Mar.    8,1875 

Nashville Apr.  17,1874 

Fort  Leavenworth June  13. 1877 

Saint  Louis May  10, 1876 

Cairo     Apr.  26, 1874 

Memphis ,  Apr.    8,1876 

Helena May  11,1874 

Jaiksonport Jan.  31, 1876 

Little  Rock Jnn.  13. 1877 

Month  of  Whit4^  River i  Apr.    8. 1876 

Lake  Providence Apr.    3,1880 

Vickshurg I  May    2, 1874 

Natchez Apr.  20, 1874 

Alexandria May    8, 1874 

Red  River  Landing Apr.  16,1874 

Baton  Rouge i  Apr.  16,1874 

Carrollton '  Apr.  16,1874 


a 


3 


Feet 
32.5 


Lowest  water. 


Oscillation. 


Date. 


6* 

a 

1 

^Q 

1 

u 

• 

bc 

t 

C 

■*^ 

e: 

V* 

O 

M 

!l 


o 

9 


es 


58.0 
29.4 


49.6 
19.2 
32.1 
47.4 
34.1 
45.8 
31.7 
27.5 
46.7 
38.1 
45.  7 
4.5.6 
34.9 
47.0 
36.2 
15.  7 


Sept. 

Apr. 

Oct. 

Sept. 

Oct. 

Dec. 

Jan. 

Dec. 

D^c. 

Dec. 

Dec. 

Oct. 

Dec. 

Dec. 

Dec. 

Dec. 

Nov. 

Dec. 

Jan. 

Dec. 


2>,  1874 
14. 1872 
24, 1872? 
18.1878S 
l.^i,  1878 

3,1872 

3, 1875 
31. 1876 
25, 1872 
26, 1872 
24, 1872 
23. 1879 
28, 1872 
29, 1872 
30. 1H72 
15, 1S72 

1, 1879 
1.5. 1872 

9,  1877 
27, 1872 


Feet 
1.7 
1.6 


Fe^t  Tear.    Feet 

30.8  !  1876  28.8 
56.4  1876  52.7 


—0.8  30.2 


—0.4 
1.3 
2.3 
0.1 

—1.0 
0.0 

—1.1 

—1.0 
0.0 

—3.9 

—1.3 
0.0 

—3.1 
0.0 
0.9 

-1.6 


50.0 
17.9 
29.8 
47.3 
35.1 
45.8 
32.8 
28.5 
46.7 
42  0 
47.0 
45.6 
38.0 
47.0 
35.3 
17.3 


u 

'•^ 

cs 

» 

S 

»• 

s 

s 

^ 

p 

a 

s 

Tear. 

Fe4i. 

1878 

12.6 

1878  . 

3a? 

1875  I  29.0  1878   14.4 


1874 
1873 
1875 
1876 
1876 
1874 
1874 
1877 
1874 
1872 
1874 
1874 
1874 
1874 
1874 
1874 


49.1 
17.3 
27.5 
46.3 
32.9 
42.1 
31.6 
26.2 
4.3.9 
39.0 
42.6 
4-2.9 
36.9 
45.1 
33.9 
15.6 


1878 
1879 
1874 
1878 
1878 
1878 
1879 
1880 


27.1 
14.1 
Ni5.fl 
31.1 
26.2 
31.  fl 
12.9 
14.0 


1875       31.4 


1878 
1879 
1875 
1879 
1875 


32.8 
22.3 
31.5 
24.1 
11.2 
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Tksible  of  high  and  low  water  during  the  period  from  lt^2  to  IddO,  tRcZiiMre— Continued. 


"S 
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1 

a . 

1872. 

1873. 

1874. 

1875. 

1876. 
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* 
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• 
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5   1  3 

I>ay«.  i>ay«. 

Day». 

a 

Day: 
52 

Day*. 

a 

Day: 

Day: 

a 

Dayt. 

n 

3 

« 

Fe^ 

IVrt. 

Day: 

LouiBTille  (Upper) 

16 

4 

9  >     109 

7 

26 

112 

22 

28 

8 

Looisville  (Lower) 

40 

6 

10 

120 

7 

49 

29 

112 

25 

43 
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^EXAMINATION  OF  BAYOU  BARTHOLOMEW,  ARKANSAS  AND  LOUISIANA. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  December  20,  1880. 

General:  I  have  the  honor  to  present  the  following  report  upon 
^ayou  Bartholomew,  Arkansas  and  Louisiana,  with  estimate  of  cost  of 
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improviDg  same,  in  accordance  with  act  of  Congress  approved  Jaoe  14, 

1880: 

PREVIOUS  SURVEYS,  EXAMINATIONS,  ETC. 

The  State  of  Ix^uisiana  has,  at  various  times,  caused  surveys  of  that 
jKirtioM  of  the  bayou  lying  within  its  boundaries  to  be  made,  and  varioos 
sums  have  been  appropriated  and  expended  in  the  work  of  removing 
obstructions  from  the  stream.  The  State  of  Arkansas  has  likewise  at 
times  expended  money  in  the  same  dire<ttion  for  the  portion  of  the  bayoa 
lying  between  the  north  boondary  of  Ashley  County  and  the  State  One. 

In  1872  an  examination  of  the  bayou  from  the  State  line  l>etweeD  Ar 
kansas  and  Louisiana  to  its  mouth  was  made  in  accordance  with  act  of 
Congress,  the  report  upon  which  will  be  fouud  in  the  report  of  the  Chief 
of  P]ngineers  for  1872,  Part  11,  page  383.  No  appropriation,  however, 
was  made  for  the  improvement  according  to  the  estimate  then  presented. 

In  1876,  having  the  snag-boat  Wagner  at  work  in  the  Ona^hita^  I  di 
rected  that  certain  obstructions  in  the  lower  part  of  the  bayou  be  re- 
moved, in  order  to  assist  the  shipment  of  the  crops  of  that  section  of  the 
adjoining  country,  whose  only  outlet  wa«  through  the  bayou.  The  Wag 
ner  worke^d  to  Point  Pleasant,  a  distance  of  30  miles,  and.  was  then  with- 
drawn. 

j[n  accordance  with  the  provisions  of  the  river  and  harbor  act  of  Jane 
18,  1878,  I  caused  another  examination  of  the  bayou  to  be  made.  The 
report  thereon  will  be  found  in  the  report  of  the  Chief  of  Engineers  for 
1879,  page  997. 

From  the  reports  above  noted,  and  from  a  recent  examination  made 
under  my  direction  by  Mr.  John  J.  Barry,  I  am  enabled  to  present  a  re- 
port containing  all  the  information  necessary  upon  which  to  base  e8ti- 
mates  for  the  improvement  of  the  bayou. 

The  bayou  takes  its  rise  in  the  State  of  Arkansas,  within  a  few  miles 
of  Pine  Bluff,  on  the  Arkansas  River,  and,  following  an  exceedingly  tor- 
tuous course,  flows  at  6r8t  neiirly  parallel  to  the  Arkansas  River,  at  dis- 
tances from  it  varying  from  15  to  30  miles;  then  parallel  to  the  Missis- 
sippi River  at  about  the  same  average  distance,  and  after  entering 
Louisiana  it  diverges  to  the  southwest  and  empties  into  the  Ouachita 
River  opposite  Ouachita  City.  In  Arkansas  it  flows  through  Jefferson, 
Lincoln,  Drew,  and  Ashley  counties,  aud  in  Louisiana  through  More- 
house Parish. 

The  bayou  is  crossed  at  Baxter  Station  (Crew  County)  by  the  Missi- 
sippi  and  Texas  Railroad,  wliichhas  its  starting  point  on  the  Mississip|H 
River  at  Arkansas  City.  The  distance  from  Binl  Springs,  the  head 
waters  of  the  Bartholomew,  to  Baxter  Station  is  estimated  at  120  DiUe& 
At  this  point  the  channel  is  about  100  feet  wide,  with  a  depth  at  low- 
water  of  about  3  feet.  The  bridge  crossing  is  a  trestle  work  350  feet 
long,  with  bents  12i  feet  between  centers,  the  height  of  the  rail  being 
about  22  feet  above  the  bed  of  the  stream.  As  ordinary  bigh-wat«r 
comes  within  4  feet  of  the  rail,  it  wiU  be  seen  that  the  bridge  is  a  bar  to 
all  navigation  above  the  crossing  except  to  stave-boats,  of  which  there 
are  a  great  many  upon  this  section  of  the  stream.  I  deem  it  therefore 
only  necessary  to  consider  the  navigable  portion  of  the  bayou,  from  Bai- 
ter Station  to  the  mouth,  and  to  present  estimates  for  the  improvement 
of  the  same. 

BAXTER  STATION  TO  THE  LOUISIANA  STATE  LINE. 

In  this  stretch,  a  distance  of  110  miles,  the  bayou  is  in  a  very  unsafe 
condition,  either  in  high  or  low  water,  on  account  of  the  various  obstrnc 
tions  which  fill  the  bed  and  Vin^  l\v^  banks  of  the  stream. 
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In  the  first  25  miles  (from  Baxter  to  Rust's)  the  bayou  varies  from  50 
to  150  feet  in  width,  with  a  depth  varying  from  4  to  10  feet  at  low- water, 
except  upon  the  shoal  places,  where  at  times  only  12  inches  can  be  found. 

From  Kust's  to  the  State  line  the  bayou  varies  from  90  to  180  feet  in 
width,  and,  except  at  the  shoals  and  fords,  is  from  5  to  10  feet  deep  at  low- 
water.  The  current  for  the  greater  part  of  the  distance  is  quite  shiggish, 
seldom  attaining  a  greater  rate  than  1^  miles  per  hour. 

Tlie  Wiggins  place,  about  half  way  between  Baxter  and  Rust's,  is 
virtually  the  head  of  navigation.  Since  the  construction  of  the  railroad 
above,  boats  have  seldom  gone  as  high  as  Baxter.  Some  of  the  steamers 
make  round  trips  to  and  from  New  Orleans;  others  connect  at  Trenton 
and  Monroe  with  the  regular  New  Orleans  and  Ouachita  River  packets* 

OBSTRUCTIONS  TO  NAVIGATION. 

The  serious  obstructions  to  navigation  are  the  snags,  logs,  and  over- 
hanging trees.  A  hurricane  crossed  the  bayou  several  years  ago  at  a 
point  about  1  mile  above  Portland,  and  here  the  trees  are  lying  thick 
across  the  stream,  though  there  is  quite  a  good  depth  of  water  in  the 
vicinity.  Some  of  these  obstructions  have  been  cut  in  order  to  allow 
boats  to  pass  at  ordinary  good  stages  of  water,  but  at  low-water  the 
place  is  said  to  be  impassable.  In  addition  there  are  the  following- 
named  fords: 


Name. 


OaBi(«r' 

Rust's 

TowB8«nd'8 

Hrs.  Womack's 

Perkin's 

Shearer's 

Pugb 


Depth  in  feet 
at  low-water. 


Name. 


Bloomer's  ... 
Sanford's . . . 
Sandv  Point 

Smith 

Dade 

Eastman 


Depth  in  feet 
at  low-water. 


3 
3 

3 
3 


LOUISIANA  LINE  TO  OUACHITA  BIVER. 

This  stretch  is  103  miles  in  length,  according  to  the  measured  distance 
taken  from  a  map  of  the  bayou,  surveyed  by  the  board  of  State  engineers 
of  Louisiana.  Th«  bayou  is  exceedingly  tortuous,  there  being  many 
bends  where  the  distance  across  the  neck  is  about  J  mile,  while  around 
by  the  channel  the  distance  is  from  6  to  8  miles.  The  velocity  of  the 
current  is  greater  than  in  the  upper  bayou,  being  from  IJ  to  2^  miles 
per  hour.  The  width  of  the  bayou  varies  from  100  to  200  feet,  and  in 
depth,  except  at  the  fords  and  shoals,  from  5  to  9  feet,  though  in  many 
cases  the  pools  below  the  shoals  show  a  depth  of  upwards  of  20  feet,. 
which  is  characteristic  also  of  the  Ouachita. 

In  addition  to  the  18  fords  in  this  stretch,  where  the  depth  varies  from 
1^  to  3  feet,  the  obstructions  to  navigation  consist  of  wrecks,  snags,  logs^ 
and  leaning  timber. 

IMPROVEMENTS  AND  ESTIMATES. 


For  the  improvement  at  the  present  time,  it  is  proposed  to  cut  down 
the  leaning  timber  and  remove  the  wrecks,  snags,  &;c.  The  working 
season  would  be  from  July  to  December,  at  which  time  the  bayou  would 
be  sufficiently  low  to  allow  the  work  to  be  done  economically.    The  out- 
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fit  would  consist  of  a  flatboat,  with  the  necessary  machinery  and  ou^^^ 
of  tools,  &c.,  for  removing  the  obstructions  from  the  bed  of  the  strea  ^^^) 
while  an  extra  party  could  be  employed  on  the  banks,  cutting  the  le^^- 
ing  timber.  In  the  upper  part  of  the  bayou,  where  the  current  issonm^- 
what  sluggish,  this  timber  would  have  to  be  disposed  of  on  the  bank  armd 
not  be  allowed  to  fall  into  the  river. 

ESTIMATES. 

Outfit : 

Flat-boat 11,000  OO 

Engine 900  CPO 

Tools,  rigging,  &o 500  OO 

Rep;ii;'8  and  incidentals 300  €X) 

Total 2.700  OO 

Labor,  &c, : 

1  assistant  engineer,  per  mouth 150  €H) 

1  foroman,  per  month 100  OO 

1  en«;:i!ieer,  per  month 90  OO 

1  cook,  per  month • fiO  OO 

18  laborers,  at  |60  per  month 1,080  OO 

Subsistence 330  OO 

Total  for  one  month 1,810    ^ 

Total  for  12  months,  two  seasons 21,720     ^ 

Cost  of  outfit 2,700      w 

24,420        ^ 
Contingencies,  10  per  cent 2, 442        ^ 

00 
Total  estimate  for  improvement 26,862 

It  is  possible  that  good  labor  may  be  procured  at  a  price  less  th^^^ 
named  in  the  estimates,  but  the  work  must  be  conducted  at  a  seasC^^^ 
when  labor  is  needed  for  picking  cotton  and  at  which  good  wages  — ^^^ 
be  made.  During  the  past  season  the  roustabouts  on  the  lower-riv 
steamers  received  $90  per  month,  and  in  some  cases  demanded  and 
ceived  as  high  as  $110. 

COMMERCIAL  STATISTICS. 

Average  products  per  season : 

Oak  staves  carried  on  flat-boats 180, 

Oak  staves  carried  on  steamboats 12, 


e 


Total 192, 

Cotton, 

Principal  shipping  points  and  number  of  bales: 

Baxter  station  to  State  line: 

Baxter  station "2,000 

Durmont •2,000 

Oakland •1,500 

Poplar  Bluflf j...  3,000 

EneCity 500 

Intermediate  landings... « 5,000 


From  State  line  to  Ouachita  City : 

Line 10,000 

Linn  Grove 1,500 

•  Carried  by  rail  to  Mississippi  River. 
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Ba^ftrrop  and  Point  Pleasant 10,000 

Coti^^n  from  the  hills 6,000 

Int^eTmediate  landings 4,000 

31,500 

Total 45,500 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaueb, 

Major  Engineers. 

rig.  Gen.  11.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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examination  of  tensas  river,  louisiana. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  December  1,  1880. 

General:  I  have  the  honor  to  present  the  following  report  upon  the 
ex^aniination  of  Tensas  River,  Louisiana,  with  estimated  cost  of  remov- 
ing obstructions  from  same,  in  accordance  with  act  of  Congress  approved 
June  14, 1880. 

The  bayou  was  examined  from  its  headwaters  near  Lake  Providence 
to  its  junction  with  the  Ouachita  Kiver  at  Trinity,  Louisiana,  a  distance 
estimated  at  256  miles.  The  party  in  the  field  was  under  the  charge  of 
^tr.  H.  C.  Wilson,  assistant  engineer,  whose  report  will  be  found  an- 
Jiexed. 

,  The  improvement  considered  necessary  to  be  made  at  the  present 
^me  contemplates  the  removal  of  the  obstructions  to  navigation  consist- 
^^^  of  snags,  logs,  and  leaning  timber.  The  extreme  upper  section  of 
the  river,  from  the  headwaters  down  to  the  crossing  of  the  Vicksburg, 
Shreveport  and  Texas  Eailroad,  is  so  filled  up  with  these  obstructions, 
^ud  the  cost  of  making  a  navigable  channel  is  so  great,  when  compared 
^o  the  advantages  to  be  gained  commercially,  that  I  have  not  deemed  it 
Necessary  to  consider  that  section. 

3Mr.  Wilson  estimates  the  cost  of  improving  the  river  from  the  mouth 
^  the  Westwood  place,  a  distance  of  92  miles,  at  $13,722.50.  Boats 
l>^fore  the  war  ran  to  Dallas,  at  the  railroad  crossing,  a  further  distance 
^f  88  miles.  I  think  the  improvement  might  with  advantage  be  con- 
ttuued  to  that  point,  giving  increased  facilities  for  the  shipment  of  the 
^I'ops.    The  total  cost  of  the  whole  work  I  estimate  at  $23,000. 

The  amount  of  cotton  shipped  from  the  bayou  annually  is  estimated 
at  10,000  bales,  valued  at  $500,000 ;  in  addition  to  about  70,000  sacks 
cotton  seed. 
_  As  mentioned  in  the  report  on  Bayou  Ma^on,  the  Tensas  lands  are 
liable  to  inundation  from  the  breaks  in  the  front  levees  on  the  Missis- 
sippi River ;  were  these  breaks  closed  up  and  the  bayou  improved,  there 
'^ould  result  a  greatly  increased  acreage,  and  incredse  in  the  amount 
and  value  of  the  crops. 

Very  respectfully,  your  obedient  servant, 

W.  H.  U.  Benyaurd, 

Major  of  Engineers, 
^rig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 

V4W         E 
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report  of  mr.  h.  c.  wilson,  assistant  enginber« 

United  States  Enginser  Office, 

Memphis,  Tenn.,  October  29,  li^. 

Major  :  I  have  the  honor  to  snhmit  to  yon  my  report  upon  the  examination  of 
Bavou  Tensas,  Louisiana,  which  I  made  under  yonr  direction. 

Bayou  Tensas  heads  in  Lake  Providence,  and  with  a  small  bayou  called  Baxters 
Bayou  is  the  only  outlet  to  this  lake.  It  is  situated  in  Carroll  Parish  in  the  north- 
eastern portion  of  Louisiana.  The  lake  derives  its  supply  of  water  firom  a  small 
stream  called  Jack's  Falls,  and  the  drainage  of  the  surrounding  country.  The  general 
direction  of  Tensas  is  southerly  and  gradually  diverging  from  the  Mississippi  Rirer. 
During  its  course  it  flows  through  Carroll,  Madison,  and  Tensas  parishes,  and  borders  - 
Franloin  and  Catahoula  parishes  on  the  west,  and  Concoiidia  Parish  on  the  east.  It 
finally  empties  into  the  Ouachita  River,  opposite  Trinity.  The  junction  of  Tensas 
with  the  Ouachita  and  Little  rivers  at  this  point  forms  the  Black  River.  I  estimate 
the  total  length  of  the  bayou  to  be  about  256  miles. 

I  shall  divide  the  bayou  into  two  parts  and  describe  them  separately.  The  firet 
stretch  will  reach  from  its  head  to  the  present  high-water  limit  of  navigation,  and  the 
second  stretch  from  the  head  of  navigation  to  the  mouth. 

FIRST  STRETCH.      , 

Immediately  upon  leaving  Lake  Providence  the  bayou  is  about  200  feet  wide,  and 
remains  this  width  for  about  half  a  mile.  This  width  is,  however,  owing  to  the  arti- 
ficial canal  cut  by  General  Grant.  At  the  end  of  this  half  mile  it  makes  a  sharp  torn 
to  the  right  and  narrows  up  to  40  feet  or  less  and  10  feet  deep.  It  continues  this  wa? 
for  about  3  miles,  making  several  sharp  turns  to  the  south  and  west ;  it  also  becomes 
narrower  after  each  turn  until  at  the  end  of  3  miles  it  is  but  about  12  or  15  feet  wide. 
Here,  however,  it  reaches  a  very  low  country  ,and  divides  into  a  number  of  small 
streams  and  forms  a  swamp  land,  and  in  some  places  it  would  be  very  difficult  to  tnee 
the  bayou.  It  continues  this  way  for  about  6  miles,  when  it  commences  to  colled 
itself,  and  about  a  mile  further  runs  into  Swan  Lake.  This  is  a  lake  2  miles  longind 
varies  in  width  from  200  to  400  feet.  From  the  head  of  the  bayou  to  this  lake  theze 
are  any  number  of  obstructions  in  the  form  of  snags  and  timber  reaching  from  one 
bank  to  the  other,  and  I  found  it  would  be  impossible  to  traverse  it,  even  in  a  skiff. 
I,  therefore,  had  my  skiff  and  party  hauled  by  wagon  to  the  foot  of  Swan  Lake,  where 
I  entered  the  bayou. 

Swan  Lake  has  another  outlet  about  half  way  down  on  the  west  side — ^Joe's  Bayon, 
and  it  is  a  tributary  of  the  Ma^on.  Sometimes,  however,  when  Tensas  is  very  low  it 
runs  into  Swan  LaKe  instead  of  out  of  it. 

The  soil  along  the  bayou  is  particularly  fertile,  being  of  the  very  dark  variety,  md 

1  was  informed  that  in  a  good  season  it  yielded  readily  a  bal«  and  a  half  of  cotton  to 
the  acre.  Most  of  it  is,  at  present,  lying  idle,  and  tracts  which  were  formerly  Itfge 
plantations  are  now  covered  with  underbrush.  All  this  is  owing  to  the  overflows  frm 
the  Mississippi,  which  enters  through  the  Ashton  break  in  the  levees,  a  distance  of 
about  30  miles  above.    A  few  of  the  plantations  under  cultivation  have  small  leveet 

2  or  3  feet  hi^h,  which  keep  out  all  except  extreme  high  water.  All  this  portion  of  the 
country  readily  finds  a  shipping  point  at  Lake  Providence,  and  cotton  is  even  hauled 
there  from  Floyd,  on  the  Mai^on. 

Tensas  I  found  about  120  feet  wide  at  the  foot  of  Swan  Lake  and  about  6  feet  deep. 
There  is  a  ferry,  known  as  Conn's  Ferry,  here,  on  the  road  leading  from  Lake  Provi- 
dence to  Goodrich's  Landing.   The  banks  are  sloping  on  both  sides,  and,  I  should  judge, 
about  10  feet  high ;  they  are  mostly  composed  of  a  clayey  soil  with  an  alluvial  deposit 
on  top  and  an  occasional  layer  of  sand.     High-water  marks,  from  Misissippi  River 
overflows,  I  found  on  almost  all  the  treea ;  and  uiey  indicated  that  the  banks  were  over- 
flowed to  a  depth  of  about  6  feet.    About  a  mile  below  the  lake  the  bayou  had  nar- 
rowed up  to  75  feet,  and  was  about  10  feet  deep  and  pretty  straight,  and  I  counted  10 
bad  Huags.    The  bayou  now  begins  to  get  very  crooked,  the  width  varying  from  as 
low  as  20  feet  to  100  feet.    Numerous  obstructions  in  the  way  of  fallen  timber,  rafte. 
snags,  and  drift  piles  are  encountered,  and  very  frequently  shoals.    These  latter  are 
generally  found  in  the  straight  reaches  at  the  foot  of  bends.    I  sounded  on  all  of  them, 
and  found  from  3  to  5  feet  of  water;  at  low-water  they  would,  therefore,  be  very 
shallow.    There  is  not  much  leaning  timber,  but  some  would  require  removal.    The 
current  is  very  sluggish,  the  bends  making  tne  slope  of  the  water  surface  very  small 

The  banks  are  high  and  covered  with  heavy  timber,  which  consists  of  almost  every 
variety  growing  in  that  latitude.  Oak  seems  to  be  most  abundant,  but  the  timber  is 
of  poor  quality.  About  6  miles  below  Swan  Lake  the  bottom  consists  of  clay,  and 
hiiviiig  mixed  with  it  white  shells.     Thirty  miles  below  Swan  Lake  a  bridge  Jn>8ses 
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th©  stream  on  the  road  leading  from  Monticello,  on  the  Ma^on,  to  Goodrich's  Landing^, 
ou  t:he  MissiBsippi  River.  The  bayou  presents  about  the  same  aspect  as  before  de- 
8ci-i>)ed,  except  tJiat  I  now  began  to  encounter  cypress  trees  growing  in  the  middle  of 
the  stream,  and  which,  with  their  numerous  knees,  present  formidable  obstructions. 
Ill  many  cases  I  had  to  cut  my  way  through  them.  Below  the  Monticello  road  the 
bauds  are  much  sharper,  and  almost  all  the  points  in  these  bends  would  have  to  be 
cleared  out. 

About  20  miles  below  the  Monticello  road  a  small  bayou  connects  Tensas  with  Bear 
L&ke.  A  second  bayou,  called  Roundaway,  empties  into  Tensas  about  10  miles  below 
tUia.  From  there  on  Tensas  is  ver^  straight,  and  varies  from  300  to  500  feet  in  width, 
and  is  from  8  to  12  feet  deep  until  it  is  crossed  by  the  railroad  known  as  the  the  Texa» 
and  North  Louisiana  Railroad.  This  railroad  crossing  I  pudge  to  be,  by  way  of  the 
bayou,  about  80  miles  from  Lake  Providence.  The  cleanugs  of  old  plantations  are 
frequently  to  be  seen,  but  none  are  under  cultivatiou.  Some  of  them  are  on  quite 
hij^n  banks,  and  seem  to  be  above  all  except  extreme  high- water  overflows  from  the 
Mississippi.  I  did  not  see  any  good  timber  suitable  for  rating  along  the  banks  of  the 
bayou,  but  further  back,  I  understand,  are  good  cypress  brakes,  and  I  saw  quite  a 
nomber  of  rafts  waiting  to  be  rafted  down  at  the  next  high-water. 

The  railroad  spans  Tensas  by* an  iron  tubular  bridge,  having  one  pier  in  the  center 
of  the  stream.  The  bottom  is  hard,  and  contains  a  great  many  shells.  Tensas  is 
ahout  175  feet  wide  here  and  5  feet  deep  in  the  channel. 

The  place  at  the  railroad  crossing  is  Dallas;  there  are  about  50  inhabitants,  8  houses, 
and  1  store.  The  owners  are  endeavoring  to  reclaim  their  places  in  this  vicinity,  and 
on  the  plantation  on  the  south  side  of  the  railroad,  owned  by  a  Mr.  Weightman,  they 
are  building  levees  about  6  feet  in  height  to  inclose  the  place.  A  small  crop  is  also 
^iiig  raised,  and  if  it  should  prove  a  successful  experiment  the  adjoining  places  would 
alao,  in  a  short  time,  be  in  a  state  of  cultivation.  The  last  crop  from  the  6  plantations 
in  this  vicinity  was  400  bales.  The  charge  for  transporting  cotton  to  Vioksburg,  a 
^iatAuce  of  only  28  miles,  is  $2.50  per  bale.  Before  the  war,  boats  ran  regular!  v  up  as 
far  as  the  railroad  bridge.  From  the  bridge  down  Tensas  is  pretty  straight — 100  to  150 
foet  wide,  and  10  feet  deep.  Six  miles  below  Dallas,  at  Quebec,  the  bayou  and  rail- 
^ad  again  meet,  but  do  not  cross.  There  is  but  a  single  house  at  Quebec.  Very  long 
horseshoe  bends  are  now  encountered,  some  of  them  being  15  miles  long  anu  only 
f^'om  I  to  1  mile  across  the  neck. 

The  Carter  place,  1,280  acres,  is  4  miles  below  Quebec  on  the  same  side  of  the  baj^ou . 
A.hout  a  mile  further,  on  the  opposite  side,  is  the  Hester  place,  1,734  acres.  Both  the 
^<^rter  and  Hester  places  have  good  facilities  for  shipping  any  crop  they  might  pro- 
*^^ice,  but  all  are  lying  idle  or  given  up  to  stock-raising,  owing  to  the  heavy  overflows. 
'^  small  levee  of  about  3  feet  in  height  would  soon  reclaim  the'se  places,  but  there 
^^ems  to  be  a  disinclination  on  the  owners'  part  to  spend  any  money.  There  arc 
?^ine  droves  of  cattle  numbering  as  high  as  500  head,  and  they  readily  iind  a  market 
^li  Vicksburg  during  the  fall  and  winter.  There  are  several  shoals  in  this  vicinity 
^"ith  About  3  feet  of  water.  The  bottom  is  more  sandy.  The  timber  on  the  banks, 
^hich  are  high  and  sloping,  is  mostly  composed  of  willow.  Very  freauently  tlio 
■*ayou  for  sometimes  a  couple  of  miles  will  be  full  of  long  grass,  which  only  grows  on 
^  ^ndy  bottom.  I  noticed  that,  as  a  general  thing,  whenever  the  banks  were  covereil 
^Hh  either  cypress  or  willow,  the  beclof  the  stream  was  more,  apt  to  be  full  of  snags 
^i^d  logs.  Not  long  before  I  made  this  examination  a  hurricane  had  passed  over  this 
*®<5tion  of  the  country  and  had  blown  a  great  deal  of  timber  into  the  bed. 

Xhe  Sharkey  place  is  the  next  one  of  any  importance,  and  is  25  miles  below  Hester 
^-^ace.  A  small  portion  of  it  is  being  cultivated  this  year.  A  long  bend,  known  as 
^'^Q  Disheron's  Bend,  reaches  tllmost  around  this  place.  It  then  reverses  into  an 
^'lOally  long  one  and  borders  the  Mai-shall  place,  18  miles  from  Frisby's. 

^"^ooVs  River,  an  inlet  of  about  4  miles  in  length  and  500  feet  wide,  without  any  cur- 
'^i^t  whatever,  is  9  miles  below  the  Marshall  place.  It  is  so  caUed,  as  during  high- 
^^ter  it  has  often  misled  pilots. 

'X'he  next  bend  after  the  one  bordering  the  Marshall  place  is  known  as  Frisby's  Bend, 
*^^  borders  the  plantation  of  the  same  name.  It  is  very  full  of  snags  and  logs. 
.  "Xlie  Frisby  place  is  the  largest  along  the  stream,  containing  23,000  acres.  It  has  a 
^"t*ge  steam-gin,  saw-mill,  and  grist-mill  combined,  a  dwelling-house,  and  numerous 
'jL^arters  for  hands  still  standing.  If  it  were  not  for  the  Mississippi  River  overflows 
^■^Is  would  be  a  flourishing  place.  Should  these  overflows  be  prevented  it  would  take 
^^t  very  little  to  put  the  place  in  running  order.  Thirteen  miles  below  this  is  the 
'^estwood  place,  the  present  head  of  navigation,  and  the  end  of  my  first  reach. 

*Xhe  bayou  from  Swan  Lake  to  the  Westwood  place  presents  very  little  difference 
^'^  appearance.     It  alternately  narrows  and  widens,  shoals  and  deepens,  and  the  ob- 
structions are  of  about  the  same  nature,  sna^s,  logs,  shoals,  and  towheads.     Little  cr 
^^  land  is  being  cultivated  except  in  the  vicinity  of  the  railroad,  which  aflbrds  it  a 
^ood  outlet  for  its  crops.    The  stock  raised  can  also  be  easily  driven  to  the  railroad. 
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I  can  therefore  not  see  any  advautaze  to  be  derived,  at  present  at  least,  by  the 

improvement  of  the  stream  above  the  Westwood  place. 

•  «  «  *t  p  •  '     • 

SECOND  STRETCH. 

This  stretch  reaches  from  the  Westwood  place  to  the  mouth,  and  is  navijjrable  dar- 
ing high-water,  the  last  trip  having  been  made  that  far  up  last  February.  The  boats, 
however,  ran  up  to  Mound  Bayou  as  late  as  last  April. 

The  Westwood  place  consists  of  1,500  acres,  a  portion  of  which  is  being  cnltivated. 
It  has  a  fine  gin,  dwelling-house,  and  quarters.  They  expected  to  raise  15  bales  of  cot- 
ton this  season.  The  bayou  is  from  75  to  120  feet  wide  there ;  and  several  sboal  places 
both  above  and  below  are  encountered.  A  small  bayou  called  Mill  Bayou  comes  in  on 
the  left  bank,  about  4^  miles  above  Westwood  place.  The  next  place  is  the  Buckner 
place  of  4,000  acres,  and  at  a  distance  of  5  miles  from  the  Westwood  place.  This  place 
also  has  a  fine  gin,  dwelling-house,  and  quart-ers. 

The  banks  on  this  portion  of  the  stream  are  still  high  and  sloping,  and  I  eAtiroated 
their  height  from  15  to  20  feet.  The  bottom  seems  to  be  mostly  comi)osed  of  sand,  bat 
occasionally  you  meet  with  clay. 

Mound  Bayou,  12  miles  from  Bucknor^s,  is  the  second  town  on  the  river.  It  has  sev- 
eral stores,  a  post-office,  and  about  10  dwellings,  and  directly  opposite  on  the  other 
side  there  are  as  many  more.  The  country  around  here  is  more  open  and  more  land  is 
cultivated.  They  claim  to  ship  from  there  1 ,000  bales  a  year.  Most  of  tbis  is  sliipped 
by  boat,  two  packets  running  regularly  in  this  trade  in  high-water  season,  and  mak- 
ing 12  trips  each.  Some  of  the  cotton  is  also  hauled  to  Hard  Times  Landing,  on  the 
Mississippi,  a  distance  of  22  miles.     Most  of  the  down  freight  comes  in  tbat  way. 

The  Walker  place,  of  1,200  acres,  is  the  next  place,  and  distant  4  miles  from  Monnd 
Bayou.  Tensas  here  takes  a  sharp  turn  from  its  course,  which  was  westerly,  and  goes 
due  south.  There  is  no  plantation  now  until  the  mouth  of  the  Ma^on  isreach^.  a 
distance  of  30  miles.  This  portion  is  called  the  Wilderness.  It  has  high  sloping  banks 
on  both  sides,  lined  with  heavy  timber.  The  banks  seem  to  be  mostly  of  hard  cby. 
having  a  great  number  of  shells  embedded  in  them.  In  this  stretch  the  bayou  is  ven 
winding,  and  after  each  bend  it  seems  to  widen  out,  and  towards  the  lower  end  it  re- 
sembles a  series  of  lakes.  The  tops  of  the  banks  seem  to  be  covered  with  the  same 
alluvial  deposit  as  found  above.  High-water  marks  I  found  varying  fixim  2  to  6  feet 
above  the  surface  of  the  ground.  Before  the  Ma^on  empties  into  Tensas  the  latter 
widens  out  into  a  shallow  lake  about  half  a  mile  wide  and  several  miles  long.  There 
are  shoals  at  both  ends  and  very  near  the  center,  where  a  small  stream  calfod  Bi^-a- 
Planty  Bayou,  empties  into  it.  The  bottom  of  this  lake  is  of  hard  clay,  contaimng 
shells  and  also  sand,  and  several  small  islands  are  formeil. 

Kirk's  Ferry,  5  mifes  below  mouth  of  Ma^.on,  is  the  third  town  and  post^-office.  It 
has  two  stores  and  several  dwellings.  Just  above  Kirk's  Ferry  is  a  second  inlet  also, 
called  FooPs  River,  similar  to  the  hrst.  Choctaw  Bayou,  which  is  navigable  at  hi^b- 
water,  fiows  into  Tensas  immediately  opposite  Kirk's  Ferry.  About  1,000  bales  of  cot- 
ton is  shipped  in  a  year  from  this  place,  part  of  which  goes  down  Tensas  on  boat^  and 
the  remainder  is  hauled  to  Waterproof  Landing,  on  the  Mississippi,  a  distance  of  2i) 
miles. 

The  distance  between  Kirk's  Ferry  and  Trinity  is  36  miles.  The  bayou  between 
these  points  is  pretty  straight,  and  atfords  good  navigation  in  any  except  extreue 
low- water.  From  bank  to  bank  it  varies  from  200  to  300  feet.  The  banks  are  high 
and  sloping  on  both  sides,  and  consist  principally  of  clay,  with  some  sand.  Tlie  height 
gradually  diminishes  tbwards  the  OuachitA.  The  bottom  is  mostly  composed  of  sand. 
with  an  occasional  clay  lump  cropping  up  in  the  stream.  There  are  numerous  planta- 
tions on  both  banks,  which  yield  very  good  crops ;  at  Trinity  I  was  told  the  total 
amount  of  cotton  raised  along  the  bayou  would  amount  to  10,'000  bales. 

I  obtained  a  list  of  all  the  shoals  between  Kirk's  Ferry  and  Trinitj-,  and  sounded 
them  as  I  went  down,  and  they  are  as  follows,  with  the  depths  foiuid  :* 


Shoals. 


Kenuirk^ 


^ 


Alpheuia  Landing; 

O.  K.  Landing 

Kimball  A  Bayon.. 

Frenks  Bar.  I 

Cash  Bayon 

Brushy  *Bayou.... 


MUea. 

Feet, 

FeeL 

33 

7 

150 

28 

7 

220 

24 

6 

250 

18 

l\ 

175 

13 

175 

10 

H 

200 

Extend  30^  to  4<: 
i  mile  Ion;:, 
i  mile  l(«i!. 
I  mile  km:;. 
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Tlie  worst  of  those  is  at  Frenk's  Bar,  and  would  require  quite  extensive  dredging 
for  very  low-water.  These  soundings  must  be  diminished  2  to  3  feet  for  low-water. 
Between  Brushy  Bayou  and  the  mouth  the  river  is  rather  difficult  to  navigate.  Very 
frequently  clay  lumps  occur  in  the  middle  of  the  channel.  The  current  is  also  very 
much  swifter  than  I  found  at  any  other  place.  On  my  way  down  I  met  the  steamboat 
W.  C.  Flanders,  on  her  way  up  to  Kirk's  Ferry.  There  she  intended  taking  a  load  of 
seed  and  cotton,  and  come  out  with  the  first  nse. 

The  backwaters  out  of  the  Ouachita,  I  was  told,  extended  generally  as  far  as  Kirk's 
Ferry,  and  have  been  known  to  reach  as  high  as  Mound  Bayou.  During  several  low- 
water  seasons  of  Tensas,  boats  have  been  able  to  run  up  on  these  backwaters. 

There  are  no  levees  along  the  banks  of  Tensas  at  all.  One  or  two  plantations  are 
inclosed  by  private  levees.  In  extremely  rainy  seasons  this  closing  the  plantations 
entirely  in  is  almost  as  bad  as  an  overflow,  for  all  the  rain  that  accumulates  has  no 
outlet  whatever.  I  made  several  inquiries  as  to  whether  a  complete  set  of  levees  had 
existed,  but  could  not  learn  of  any. 

The  following  table  will  give  diHtances,  width,  depth,  nature,  and  amount  of  ob- 
structions between  the  mouth  and  Wcstwood  Place : 


Dintance. 

MiUa. 
92 
87 
75 
71 
41 
36 

Width. 

Depth. 

Snags. 

Logs. 

Leaning 
timber. 

Wentwood  Place 

Feet. 
100 
100 
175 
150 

(*) 
175 
200 

Feet. 
12 
10 
15 
12 
ito6 
14 
12 

Backner  Place 

CO 

70 

100 

35 
40 
25 

M<)on<l  Bavon 

ioo 

Walker  Place 

^Tarnn 

Kirk's  Ferrv 

Mouth 

500 

70 

Total 

02 

730 

170  1            100 

/- 

One-half  mile. 


There  are  several  tributaries  in  this  reach  and  are  named  s^  follows:  On  the  right 
bank — Cross,  Roaring,  Big-a-Planty,  and  Ha-ha;  on  the  left  bank — Roundaway,  Glade 
Mound,  Bielers,  Choctaw,  Black,  Little  Tensas,  Kimball's,  and  Brushy.  Of  these 
Choctaw  and  Little  Tensas  are  navigable  at  high-water. 

High- water  mark  I  found  all  along  the  bayou  aud  about  20  to  25  feet  above  surface 
of  water. 

Cotton  is  the  principal  product,  and  it  is  estimated  that  10,000  bales  of  cotton  and 
70,000  sacks  of  seed  come  out  of  Tensas.  Corn,  wheat,  and  other  products  necessary 
for  home  consumption,  are  also  raised.  This,  with  stock-raising  and  rafting,  includes 
all  exports. 

To  render  low-water  navigation  possible  would  require  the  expenditure  of  a  greater 
amount  of  money  than  would  be  warranted;  besides,  the  low- water  season  occurs 
before  the  crop  is  ready  to  be  shipped,  and  boa^  would  not  find  business  enough  to 
pay  for  the  trip.  A  great  saving  in  freight  charges  would  be  effected  should  the  river 
be  improved — ^at  least  75  cents  to  f  1  on  each  bale  of  cotton.  If  boats  were  enabled 
to  run  regularly,  a  great  deal  more  land  would  be  cultivated,  as  planters  could  depend 
on  getting  their  crops  to  market  regularly. 

My  estimate  is  made  for  a  stage  of  water  about  3  feet  above  low- water;  this  would 
enable  boats  to  run  about  8  months  out  of  the  year,  if  desired. 

The  logs  and  snags  can  be  removed  by  a  light-draught  snag-boat,  say  of  from  15  to 
18  inches  draught. 

The  clay  lumps  I  think  arc  sufficiently  solid  to  be  blasted  apart,  and  the  pieces  can 
be  readily  removed  with  picks.     In  Tensas  Lake  a  little  dredging  might  bo  reciuired. 

ESTI.MATE  OF   COST. 


Cost  of  working  party  for  one  month : 

Engineer  in  charge iJloO  00 

Mate 100  00 

Engineer  of  boat 100  00 

20  men,  at  $40  per  month 800  00 

Subsistence  23  men,  at  50  cents  per  day 345  00 

Total 1,495  00 
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Building  light-draught  snag-boat $3,500  00 

Snag-boat  5  mouths  in  field,  at  $1,495 7,475U0 

Toob  and  repairs ,  500  00 

Removing  clay  lumps 1,00000 

Contingencies,  10  percent 1,247  50 

Total 13,722  50 

Very  respectfully,  your  obedient  servant, 

H.  C.  Wilson, 
Assistant  Engineer, 
Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  L\  S.  A. 
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P  31. 
EXAMINATION  OF  BAYOU  MAfON,  LOUISLVNA. 
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United  States  Engineer  Office, 

Memphis  J  Tenn.j  December  1,1880. 

General  :  I  have  the  honor  to  transmit  herewith  a  report  upoi: 
the  examination  of  Bayou  Ma9on,  Louisiana,  with  estimates  of  cost 
improving  same,  made  in  accordance  with  aet  of  Congress  approvec^  ^^^ 
June  14, 1880. 

The  examination  was  made  by  Mr.  F.  S.  Burrowes,  assistant  engineer^^^^ 
and  extended  from  the  headwaters  of  the  stream,  in  Desha  Gounty^:^-^^ 
Arkansas,  to  its  junction  with  the  Tensas  Biver  in  Louisiana. 

In  presenting  the  estimates  for  the  improvment  of  the  Magon,!  hav^^^^"^ 
not  deemed  it  necessary  to  consider  the  upper  section  of  the  stream,  en^^^^^ 
tending  as  far  down  as  Floyd,  La.,  a  point  some  40  miles  below  the  Stat^^^^^ 
line,  from  the  fact  that  this  section  is  so  filled  with  snags,  logs,  stumps^ 
and  other  obsbructions  that  scarcely  a  skiff  can  be  got  througn  it,  anc:^ 
the  cost  of  making  a  navigable  channel  will  be  so  greatly  in  excess  oft: 
any  benefits  likely  to  be  derived  from  its  improvement.    In  addition^ 
the  proximity  of  the  Mississippi  Biver,  to  which  the  crops  can  be  hauled?- 
is  likely  to  render  the  improvement  unnecessary.    I  will,  therefore,  ^^^^-^^ 
consider  the  river  from  Floyd,  the  present  head  of  navigatioui  to  th^-^^*"® 
mouth. 

The  examination  showed  that,  like  all  streams  in  that  section  of  th^  0^^ 
country,  the  main  obstructions  to  navigation  are  snags,  sunken  logs^^^'^j 
and  leaning  timber,  the  removal  of  which  will  constitute  the  principal -^^^^ 
work  to  be  carried  on  with  a  view  of  Improving  the  stream  and  of  givin^^^^/ 
increased  facilities  for  the  shipment  of  cotton  and  the  return  of  planta- 
tion supplies  and  other  freights.  Were  any  other  system  of  improve- 
ment  carried  on,  it  would  have  to  be  by  a  system  of  locks  and  damis^ 
which  the  commerce  of  the  adjacent  country  would  not  at  presents 
justify. 

Floyd  is  the  only  town  on  the  Ma5on.    It  is  the  county  seat  of  Wes 
Carroll  Parish,  and  contains  about  250  inhabitants.    The  amount  0^ 
cotton  shipped  from  this  point  is  said  to  be  3,000  bales.    It  is  the  pres- 
ent head  of  navigation,  boats  running  regularly  to  the  place  about  0^ 
months  in  the  year.    Some  of  these  make  round  trips  to  and  from  ISevr'^'^'^ 
Orleans;  others  connect  at  Trinity  with  the  Ouachita  Biver  boats. 

The  amount  of  cotton  shipped  from  the  bayou  by  steamer  amounts  f*-^^"^^^^ 
about  9,000  bales  annually.    Other  amounts  go  by  way  of  the  Vicksbur^ 
and  Shreveport  Bailroad  to  Delta,  and  thence  by  boat  to  New  Orleans.^ — 
Were  the  bayou  improved,  the  running  time  of  the  steamers  would 
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increased  about  three  months,  and  nearlj^  all  the  cotton  raised  would  find 
an  outlet  through  the  river  at  reduced  rates  of  freight. 

The  lands  through  all  this  section  of  Upper  Louisiana  are  susceptible 
of  a  high  degree  of  cultivation,  but  the  breaks  in  the  levee  sAong  the 
Mississippi  front  in  Arkansas,  while  doing  no  particular  damage  to  that 
State,  cause  the  lands  in  ISToith  Louisiana  to  be  inundated  every  high- 
water.  Were  these  breaks  repaired,  all  the  now  abandoned  lands  in 
this  section  of  the  State  would  be  Drought  under  cultivation.  This 
work,  combined  with  the  improvement  of  the  streams  like  the  BcBuf, 
Ma9on,  and  Tensas,  which  would  facilitate  the  shipment  of  the  crops, 
would  add  greatly  to  the  production  of  cotton  and  other  crops. 

The  estimated  cost  of  removing  the  obstructions  from  Bayou  Macon 
is  $16,995. 

The  report  of  IVIr.  Burrowes,  giving  all  the  details  of  the  examination, 
is  annexed. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  f.  s.  burrowes,  assistant  engineer. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  November  11,  1880. 

Major:  In  compliance  with  yonr  instructions  of  October  3, 1  have  made  a  persona^ 
examination  of  Bayou  Mayou,  Louisiana,  in  a  skiff,  from  near  its  headwaters  to  its 
mouth,  and  herewith  offer  the  following  report  of  its  present  condition  and  ffrobable 
cost  of  improvement. 

The  bayou  heads  i  n  the  lower  portion  of  Desha  County,  Arkansas,  thence  runs  through 
Chicot  County,  and  enters  Louisiana,  fonning  the  dividing  line  between  East  CarroU 
And  West  Carroll  parishes.  It  then  divides  Madison  from  Richland,  enters  Franklin 
I^arish,  and  flowing  through  its  entire  length  enters  Bayou  Tensas  at  a  point  about 
40  miles  above  Trinity,  at  its  mouth. 

On  the  right  of  the  Ma9on,  from  near  its  orij^in  to  within  a  few  miles  of  its  mouth, 

ft  range  of  low  hills,  composed  of  a  hard  ferruginous  elay,  covered  with  about  1  foot 

of  alluvial  soil,  follows  the  bayou  closely.    These  highlands,  generally  known  as  the 

Ma^ on  Hills,  are  about  15  or  20  feet  above  high  water,  from  20  to  25  feet  above  the 

'  Surrounding  bottom  lands,  and  from  5  to  10  miles  wide.     Being  entirely  free  from 

danger  of  overflow,  and  the  soil  being  rich  enough  to  yield  fair  crops,  these  hills  are 

>ery  generally  cleared  and  under  cultivation,  producing  the  great  bulk  of  the  cotton 

^isea  along  the  kayou.    The  bottom  lands,  although  much  more  productive,  are  very 

little  worked^  on  account  of  their  liability  to  overflow. 

The  water  m  the  bayou  at  the  time  of  the  examination,  from  the  best  testimony  I 
<^onld  obtain  from  the  inhabitants,  I  judged  to  be  about  2  feet  above  ita  lowest  stage, 
und  falling,  thus  aftbrding  a  good  opportunity  to  observe  the  snags,  logs,  and  other 
obstacles  to  navigation. 

For  convenience  I  will  describe  the  bayou  in  detail  in  two  parts,  dividing  it  at  the 
town  of  Floyd,  and  take  up  the  upper  portion  first. 

BAYOU   MA^ON,   ABOVE  FLOYD. 

Entering  the  bayou  at  Eudora  Ferry,  4^  miles  west  of  Grand  Lake,  Arkansas,  on 
the  MisttiHsippi  River,  I  examined  it  for  about  10  miles  above  and  found  it  about  70  feet 
wide,  3  feet  deep,  and  so  filled  with  sna^s,  sunken  logs,  and  large  cypress  stumps 
AM  to  make  it  almost  impassable  with  a  skiff.  From  this  point  to  its  source  is  ^uite  a 
long  distance,  but  it  is  so  nan*ow,  shallow,  and  filled  with  obstructions  that  its  im- 

Srovement  would  be  impracticable,  and,  from  its  close  promixity  to  the  Mississippi 
iver,  unnecessary. 

Coming  back  to  Eudora  Ferry,  and  floating  down,  I  found  the  distance  to  Floyd  to 
be  70  miles  by  the  bayou,  and  its  general  characteristics  about  as  follows: 
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At  Endora  Ferry  the  stream  is  75  feet  wide  and  continues  this  width  with  an  aTengp 
depth  of  5  feet  for  about  10  miles,  bending  only  at  long  intervals.  At  the  end  of  & 
portion  an  island  or  bar  300  feet  long  has  tormeid,  which  leaves  a  channel  on  either  sidf 
30  feet  wide  and  2  feet  deep.  After  this  is  passed  the  bayou  again  assumes  the  auix 
width  and  general  lake-like  character  as  above,  and  continues  thus  for  a  ^stance  of  5 
miles,  when  it  becomes  very  crooked,  narrow,  and  shallow.  Down  to  this  point  there 
are  about  20  large  snags  to  the  mile,  besides  a  great  number  of  sunken  logs  and  seT- 
eral  oak  and  gum  trees  stretching  clear  across  the  channel.  The  timber  along  this 
portion,  composed  of  oak,  hickorv,  gum,  and  pecan,  is  dense  and  continuous,  and, 
owing  to  the  narrowness  of  the  channel,  forms  an  obstacle  which  would  have  to  be 
removed  to  make  it  navigable.  The  bayou  then  continues  crooked,  narrow,  and  shal- 
low as  far  as  Nash's  Ferr>'j  35  miles  below  Eudora  Ferry.  This  portion  is  filled  witk 
snags  and  sunken  logs,  which  collect  in  the  bends  and  form  impassable  rafts  firom  20) 
to  WO  feet  long.  The  timber  along  the  banks  also  changes  in  character,  becomin| 
largely  heavy  cypress,  which  leans  over  the  bayou,  and  which,  together  with  the 
numerous  large  stumps  of  the  same  timber  found  in  the  channel,  forms  formidabli 
obstacles  to  its  improvement  here. 

Fifteen  miles  above  Nash's  Ferry  and  4  miles  below  the  line  between  Arkansas  vai 
Louisiana  the  Ma^on  is  crossed  by  a  road  leading  to  Ashton  Landing  on  the  Mississippi 
River,  which  is  only  2^  miles  distant  from  it  at  this  point. 

Below  Nash's  Ferry  the  bayou  widens  to  150  feet,  has  a  depth  of  6  feet,  is  nearly 
straight,  and  singularly  free  from  obstructions,  both  in  the  channel  and  on  the  banks. 
It  continues  thus  for  15  miles.  From  this  point  to  lloyd,  a  distance  of  2D  miles,  it 
again  becomes  very  crooked,  narrow,  and  shallow,  being  onlv  100  feet  wide  and  fioa 
2  to  4  feet  deep.  The  leaning  timber  on  this  reach,  which  it  would  be  necessary  ta 
cut  in  order  to  make  the  bayou  navigable,  is  very  heavy  and  thick,  without,  howeTer, 
including  much  cypress.  The  snags  in  the  channel  are  very  numerous,  averasin; 
about  25  to  the  mile,  and  the  bed  of  the  stream  is  a  perfect  network  of  sunken  logi. 
These  obstructions,  along  with  a  very  swift  current,  make  this  portion  difficoll  to 
navigate  even  in  a  skiff. 

The  bed  and  banks  of  the  bayou  above  Floyd  are  composed  of  the  same  hard  red 
clay  as  the  Ma^on  hills,  covered  with  from  3  to  5  feet  of  rich  alluvial  deposit.  The 
banks  are  very  uniformly  22  feet  in  height,  and  overflow  from  6  to  8  feet  at  time  of 
high-water  in  the  Mississippi. 

There  are  a  number  of  small  tributaries  to  the  upper  portion  of  the  Ma^on,  n<me 
of  which,  however,  are  of  much  importance.  The  largest  are  the  following:  Ditch 
Bayou,  an  artiticial  channel  connecting  the  bayou  with  Lake  Chicot,  Arkansas;  Kiuh 
Bayou,  entering  the  Ma^on  at  Eudora  Ferry  and  connecting  it  with  Grand  Lake,  A^ 
kansas ;  Roweu  Bayou,  entering  at  Ashton  Ferry  and  connecting  the  bayou  with  the 
Ashton  break  in  the  levees  on  the  Mississippi  River. 

The  water  in  the  Ma^on,  I  understand,  reaches  its  lowest  stages  in  the  early  fall, 
begins  to  rise  about  December  1,  and  remains  from  6  to  18  feet  above  low- water  for 
about  eight  months  thereafter.  It  never  of  itself  rises  sufficiently  to  escape  from  its 
banks,  so  that  as  long  as  the  Mississippi  levees  opposite  its  headwaters  were  continn- 
ous,  the  bottom  lands  could  be  cultivated  without  aanger  of  overflow.  Since  the  breaks 
in  the  levees  at  Ashton,  Matthews  Bend,  and  Possum  Fork,  the  Mississippi,  at  time  of 
high-water,  pours  into  and  floods  this  whole  section ;  raises  the  level  of  the  Mavon^d 
feet  above  its  present  stage,  and  in  fact  turns  it  into  a  high- water  chute  of  the  main 
river.  For  this  reason  farming  along  the  bayou  at  the  present  time,  except  on  the 
hills,  is  precarious  and  generally  unprofitable.  ^ 

In  my  opinion  it  would  be  inexpedient  to  attempt  to  make  navigsrole  any  portico  of 
the  Ma^on  above  Floyd,  as,  from  the  number  and  nature  of  the  obstructions  and  the 
narrowness  and  shallowness  of  the  channel,  the  expense  of  such  improv^ement  woold 
be  very  great,  and  largely  in  excess  of  the  benefits  conferred  on  the  country  along  it, 
for  the  following  reasons  : 

First,  as  stated  above,  all  or  nearly  all  the  land  under  cultivation  along  this  portion 
of  the  bayou  Is  on  the  hills,  from  all  parts  of  which  shipping  points  can  be  foand 
within  a  reasonable  distance,  either  at  landings  on  the  Mississippi  or  at  Floyd  on  the 
Ma^on. 

Second,  the  improvement  of  this  part  would  not  increase  the  acreage  under  cultiva- 
tion in  the  bottomlands,  as  they  remain  unimproved,  not  from  want  of  a  convenient 
shipping  point,  but,  as  statetl,  from  their  liability  to  overflow  by  the  Mississippi. 

BAYOU  MA^OX,   BELOW   FLOYD. 

Floyd,  the  only  town  on  the  Ma^on,  contains  250  inhabitants,  and  is  the  countT 
seat  of  West  Carroll  Parish,  Louisiana.  It  has  8  store>s,  a  large  steam-gin  and  saw- 
mill, and,  it  is  claimed,  handles  3,000  bales  of  cotton  yearly,  most  of  which  is  shipped 
down  the  bayou  by  boat.     It  is  the  present  head  of  navigation  ;  boats  running  re^- 


APPENDIX   P. 


1465 


0  thia  point  for  five  months  in  the  year,  beginning  generally  in  the  latter  part 
sember  and  making  the  ronnd  trip  from  New  Ortcans  in  two  weeks.    Tfhere  is 

1  more  than  one  boat  at  a  time  in  this  trade. 

following  table  shows  the  principal  landings^  distances,  widths,  number  and 
dmate  position  of  snags  and  sunken  logs  to  be  removed,  and  miles  ofbank  to 
ared  of  leaning  timber,  in  order  to  make  the  bayou  navigable  below  Floyd  at 
ase  of  water  4  feet  above  that  found  during  the  examination.  The  leaning 
r  IS  given  in  linear  miles  of  bank,  as  from  its  nature,  being  mostly  young,  very 

and  growing  down  to  the  water's  edge,  it  would  be  impossible  to  give  an  intel- 

idea  of  its  extent  otherwise. 

TABLE. 
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bayou  opposite  Floyd  is  but  2^  feet  deep  and  continues  shoal  and  crooked  for  a 
ice  of  5  miles,  where  it  widens  out  into  a  sluggish  lake.  6  to  10  feet  deep,  with 
ht  stretches  2  to  3  miles  in  length,  and  continues  thus  to  Shuwalter's.  From  here 
m's  Ferry  its  course  is  very  crooked  and  the  current  very  swift,  with  shoals  not 
than  2^  to  3  feet  deep  in  the  sharp  bends.  The  leaning  timber  from  Floyd  to 
oint  is  mostly  young  and  composed  of  hlckorv,  gum,  oak,  pecan,  and  willow,  with 
little  cypress.  It  grows  down  to  the  water^s  edge  and  in  the  bends  forms  the 
formidable  obstacle  to  navigation.  The  main  banks  here  are  steep  and  gener- 
5  feet  hi^h,  overflowing  4  feet  in  years  of  extreme  high- water. 
I  composition  of  the  bed  and  banks  changes  entirely  between  these  points.  A 
distance  below  Floyd  ijand  begins  to  show  itself  beneath  the  clay,  and  a  little 
T  down  the  clay  disappears  entirely,  leaving  the  bed  and  banks  of  the  stream 
)fted  of  compact  sand,  with  a  covering  of  4  or  5  feet  of  alluvial  soil,  and  it  con- 
I  of  this  character  to  the  month  of  the  bayou. 

)w  Brim's  Ferry  the  Ma^on  is  of  a  lake-like  character,  300  feet  wide,  6  feet  deep, 
early  straight  for  about  6  miles,  with  few  obstructions.  It  then  again  becomes 
3d  and  shallow,  with  numerous  snags,  and  the  leaning  timber  in  the  bends, 
1  obstructs  navigation,  very  dense  as  tar  as  Roanoke  Bend.  From  Roanoke  Bend 
Mterfield  there  are  several  long  horseshoe  bends  in  which  the  channel  is  150  feet 
about  4  feet  deep,  and  is  fringed  with  light  leaning  timber,  mostly  willow,  which 
bt  part  of  the  way  interferes  with  navigation  and  would  have  to  be  cut.  In  front 
esterfield  it  shoals  to  2^  feet  and  continues  thus  1  mile,  when  the  depth  increases 
m  .5  to  7  fe!!et,  and  the  bayou  is  then  comparatively  straight  to  a  point  just  above 
ett's.  Here  a  slide  of  the  right  bank  hfis  made  a  narrow  shoal  3  feet  deep,  where 
iber  of  snags  and  logs  have  loilged.  From  Crockett's  Point  to  Dixie  the  bayou 
so  crooked  as  above,  the  bends  being  long  and  the  current  sluggish.  The  depth 
rter  is  usually  from  5  to  7  feet,  with  the  exception  of  the  sharp  bends,  where  it 
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invariably  shoals  to  2|  or  3  feet.  From  Chesterfield  to  Dixie  the  Ma^on  is  lined  moBt 
•of  the  way  on  both  sides  by  old  plantations,  which  are  either  entirely  abandoned  or 
worked  on  a  very  small  scale,  so  that  the  leaning  timber,  although  dense,  is  genenUj 
young,  a  large  part  of  it  being  willow. 

From  Dixie  to  the  mouth  the  stream  is  generally  very  crooked,  the  snags  and  \op 
very  numerous  and  large,  and  leaning  timber,  consisting  of  oak,  hickory,  gum,  cypres 
and  willow,  much  heavier  and  more  expensive  to  remove  than  alcove.  There  an 
a  number  of  shoals  on  this  part,  2  to  3  feet  deep,  rendering  it  fordable  every  3  or  4 
miles.  The  current  here  is  also  much  swifter  than  above,  with  the  exception  of  on 
sluggish  lake,  3  miles  in  length,  just  below  Bend  Emma. 

The  Mayon  empties  into  Bayou  Tensas  at  a  point  where  the  latter  stream  spreads 
out  into  a  shallow  lake  about  one  mile  wide. 

The  general  character  of  the  banks  on  the  lower  portion  of  the  bayou  is  the  tux 
as  above,  being  25  foet  in  height,  and  overflowing  from  3  to  5  feet  by  the  water  escap- 
ing through  the  breaks  in  levees  along  the  Mississippi  opposite  the  headwaters  of  thr 
Ma^on. 

The  only  important  tributary  entering  below  Floyd  is  Joe's  Bayon.  Its  somte » 
about  15  miles  above  Floyd  and  is  connected  near  this  point  with  both  the  Ma^^on  and 
Tensas  at  high-water.  It  then  pursues  a  course  about  midway  between  these  bayooi 
emptying  into  the  Ma^ on  at  Brim's  Ferry,  and  having  a  width  of  about  75  feet  at  iM 
mouth.  From  Monticello  to  the  mouth  of  Joe's  Bayou  the  left  bank  of  the  Ma^  ii 
high  and  overflowed  only  at  times  of  extreme  high-water,  so  that  the  land  along  it 
could  be,  and  a  portion  of  it  is,  protected  by  levees  3  feet  in  height. 

The  Texas  ana  North  Louisiana  Railroad  crosses  the  bayon  between  Purvis's  and 
Scott's,  on  a  drawbridge  which  leaves  a  channel  span  for  boats  50  feet  in  width.  Delhi 
on  this  railroad,  is  about  1^  miles  west  of  the  bridge  and  is  at  present  the  shippini- 
point  for  most  of  the  cotton  made  on  the  Ma^on  Hills  in  its  vicinity. 

The  landings  on  the  right  bank  as  far  down  as  Cut-off  are  at  places  where  the  hilb 
come  down  to  the  bayou,  and  thus  are  shipping  points  for  a  large  section  of  coantr; 
back  of  them. 

At  Cut-off  Landing  there  is  a  high-water  connection  with  the  headwaters  of  De« 
Creek,  by  which  at  times  the  water  of  the  Ma^on  escapes  to  the  Ouachita  River.  Th« 
section  of  country  from  here  to  the  mouth  of  the  Ma^on,  and  bounded  on  its  other 
aides  by  Deer  Creek,  Ouachita  River,  and  Bayon  Tensas,  is  known  as  Sicily  Island. 
It  is  generally  low,  a  part  of  it  being  submerged  at  time  of  high- water. 

The  section  of  country  between  Floyd  and  the  mouth  of  the  Ma^on  is  said  to  ship 
yearly  by  boat  9,000  bales  of  cotton.  This  amount  of  course  varies  greatly  with  thi 
time  navigation  opens.  In  case  the  season  is  late  the  planters,  finding  it  desirable  to 
tnm  their  crops  into  money,  haul  long  distances  either  to  the  Mississippi  River  or  to 
points  on  the  railroad,  thus  getting  most  of  the  cotton  out  of  the  country  before  the 
boats  begin  to  run.  The  increase  is  of  course  proportional  if  the  season  is  early.  Car- 
rving  cotton,  cotton-seed,  and  com  out,  and  the  necessary  planters'  supplies  in,  w  about 
the  only  traffic  of  the  boats  running  in  the  Ma^on. 

As  stated  above,  the  obstructions  given  in  the  table  are  only  those  which  wobM 
interfere  with  navigation  at  a  stage  of  water  4  feet  above  tliat  found  during  the  ex- 
amination, and  the  estimate  given  is  based  on  the  opening  of  navigation  ataoehi 
sta^e. 

This  would  open  navigation  to  Floyd  at  least  one  bionth  earlier,  would  continaeit 
two  months  longer,  and  render  it  much  more  secure  at  all  times  than  at  present  Soch 
improvement  would  cause  all  or  nearly  all  the  cotton  raised  on  the  hills  to  be  shipped 
by  boat,  and  would  very  likely  largely  increase  the  acreage  under  cnltivation  in  tk 
bottoms,  as  early  and  safe  navigation  would  render  it  profitable  for  individuals  to  pro- 
tect their  laud. 

This  is  all  I  would  recommend  to  be  done,  as  to  undertake  to  make  the  Ma^on  navi- 
gable at  low- water  would,  on  account  of  the  great  number  of  shoals,  sunken  logs,  and 
low- water  snags,  require  an  immense  outlay,  and  could  not  be  accomplished  at  aU  with- 
out some  very  expensive  system  of  dams  and  locks. 

ESTIMATE. 

Expense  of  snag-boat  and  crew  for  one  month : 

Engineer  in  charge $150  W^ 

Engine  driver 6O0i' 

Cook  and  cabin  boy ., 60  i>^ 

Twenty-five  men,  at  $35  per  month 875  ^^ 

Subsistence  29  men,  at  50  centaper  day., 1 435  ft^ 

Fuel,  oil,  waste,  &c 150  (» 

Total l,rJOiV 
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light-draught  8uag-boat 1 $:{,500  00 

ouths'  work  for  snag-boat 8, 650  00 

noDths  work  for  chopping  party,  consisting  of  20  men  and  foreman .     3, 300  00 
;encie8,  10  per  cent 1, 545  00 

'otal  estimated  cost  of  improvement 16,995  00 

work  can*  only  be  done  to  advantage  at  a  very  low  stage  of  water.    The  snag- 
timat«d  for  is  therefore  a  light  flatboat,  having  steam  drum  and  quarters  for 
id  should  not  draw  more  than  18  inches  of  water. 
*ctfully  submitted. 

F.   S.   BURROWES, 
Asfriatant  Engineer: 
W.  H.  H.  Benvauri), 

Engineer  Corps,  V.  S.  A. 


•\\ 
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ixatiox  of  current  river,  from  van  buren,  missouri,  to 

its  mouth  in  arkansas. 

United  States  Engineer  Office, 

Memphis^  Tenn.y  December  1,  1880. 

jeral:  I  have  the  honor  to  submit  the  following  report  upon  the 
nation  of  Current  Eiver,  Missouri,  made  in  compliance  with  the 
Congrress  approved  June  14,  1880,  and  assigned  to  me  by  depart- 
letter  of  June  17, 1880. 

examination  of  this  stream  was  made  in  1871  by  Mr.  A.  H.  Blais- 
nder  the  direction  of  Lieutenant-Colonel  Eaynolds,  and  upon  the 

then*  rendered  an  appropriation  of  $5,000  for  the  improvement 
t  portion  of  the  stream  in  the  State  of  Missouri  was  made  by  act 
igress  approved  Jun0  10,  1872. 

ing  an  assistant,  Mr.  George  R.  Wilson,  at  work  on  Black  River, 
sas,  into  which  Current  River  empties,  1  directed  him  to  proceed 
1  Buren,  Mo.,  and  to  make  a  thorough  examination  of  the  river 
hat  point  to  its  junction  with  the  Black.  From  this  examination 
om  the  report  above  alluded  to,  sufficient  data  have  been  obtained 
iv^hich  to  base  estimates  for  the  improvement  of  the  stream, 
rent  River  has  its  source  in  Texas  County,  Missouri.  It  flows 
^h  Shannon,  Carter,  and  Ripley  Counties,  Missouri,  and  Randolph 
Yy  Arkansas,  and  discharges  into  Black  River  (a  branch  of  the 
)  a  short  distance  above  Pocahontas.  It  has  a  number  of  small 
nimportant  tributaries,  the  drainage  area  of  all  combined  being 
ted  at  about  2,000  square  miles.  IJuring  ordinary  stages  of  the 
hese  tributaries  furnish  about  two- thirds  of  the  volume  of  water 
rent  River,  the  remaining  one-third  coming  from  a  large  spring 
30  feet  in  diameter,  situated  about  7  miles  below  Van  Buren. 
ling  to  Colonel  Raynolds,  a  rough  gauging  of  this  spring  showed 
large  of  over  500  cubic  feet  per  second. 

length  of  the  river  by  the  channel  from  Van  Buren  to  its  junction 
he  Black  is  estimated  at  117  miles.    The  width  varies  from  150 

feet,  except  in  a  few  narrow  places.  The  oscilhition  of  the  river 
iu  high  and  low  water  is  about  13  feet. 

mboats  navigating  Black  River  ascend  Current  River  usually 
)me  30  miles,  though  at  times  they  go  as  high  as  Jones's  Ferry, 
3S  above  the  mouth. 
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SHOALS  AND  OBSTRUCTIONS  TO  NAVIGATION. 

From  Van  Buren  to  Jones's  saw-mill,  a  distance  of  37  miles,  there  are 
38  shoal  places,  with  water  over  them  varying  from  0.8  of  a  foot  to  2 
feet.  The  average  length  of  these  shoals  is  about  200  feet.  From  Jones's 
Ferry  to  Doniphan,  a  distance  of  12  miles,  there  are  6  shoal  places  sim- 
ilar in  character  to  those  in  the  stretch  above.  There  are  also  two  rapids 
with  water  over  them  from  3.5  feet  to  4  feet,  the  rapids  nearer  Jones's 
mill  being  about  a  mile  long,  with  a  current  of  upwards  of  6  miles  per 
hour,  but  with  good  water  the  entire  distance. 

From  Doniphan  to  Pittman's,  at  the  State  line,  a  distance  of  14  miles, 
there  are  4  shoals  and  6  rapids. 

From  State  line  to  Downing's  Ferry,  14  miles,  there  are  2  shoals  and 
2  cut-offs.  The  shoals  are  very  bad,  extending  entirely  aeross  the  river, 
with  but  0.8  foot  over  them  at  low- water.  Of  the  cut-offs,  the  upper, 
called  Nelson's  Chute,  is  1,500  feet  long,  with  a  fall  of  over  6  feet,  full  of 
logs  and  trees  piled  up  in  all  directions.  The  lower  cut-oflf  is  about  250 
feet  long,  with  a  fall  of  3  feet,  and  also  fiill  of  logs,  &c. 

From  Downing's  Ferry  to  McElroy's,  a  distance  of  28  miles,  the  river 
is  a  clear,  open  stream,  almost  free  from  snags,  shoals,  and  rapids,  and 
with  water  in, no  place  of  a  depth  less  than  6J  feet.  Nothing  exists  in 
the  way  of  obstructions,  except  overhanging  timber. 

From  McElroy's  Ferry  to  the  mouth,  12  miles,  the  river  is  fi^e  from 
shoals  and  rapids,  but  full  of  snags,  &e.,  and  the  banks  are  lined  with 
overhanging  timber. 

PBEyiOUS  SURVEYS  AND  IMPROVEMENTS. 

In  the  year  1857  an  approximate  compass  survey  was  made  from  Jack's 
Ford,  37  miles  above  Van  Buren,  to  the  State  line. 

In  1865  the  State  of  Missouri  appropriated  $10,000  for  the  improve- 
ment of  the  stream,  but  no  good  seems  to  have  been  effected.  In  1871 
the  State  made  another  appropriation  of  $20,000  for  continuing  the 
work. 

In  1871  an  examination,  with  a  view  to  the  improvement  of  the  river, 
was  made  under  the  direction  of  Colonel  Kaynolds.  Upon  the  report 
then  rendered.  Congress,  in  1872,  appropriated  $5,000.  which  was  ex- 
pended upon  that  portion  of  the  river  above  the  State  line,  in  building 
dams,  removing  snags,  and  cutting  down  overhanging  timber. 

COMMERCIAL  STATISTICS,  «rC. 

Carter  County,  of  which  Van  Buren  is  the  county  seat,  contains  over 
450  square  miles.  There  are  about  100  small  farms,  and  4(K)  voters  in 
the  county.  The  amount  of  wheat  raised  in  the  county  is  'about  12,000 
bushels,  corn  36,000,  most  of  which  is  for  home  consumption.  The  only 
article  of  export  seems  to  be  pine  lumber,  which  is  floated  out  in  rafts 
from  above  Van  Buren. 

Eipley  County  embraces  an  area  of  over  600  square  miles.  There  a^ 
about  550  farms,  raising  55,000  bushels  of  wheat,  110,000  bushels  of  corn, 
and  a  small  crop  of  cotton. 

The  county  seat,  Doniphan,  would  command  quite  a  large  trade,  if  tb^ 
navigation  were  good,  as  all  the  products  of  Oregon  and  Howell  Coii^* 
ties  (which  are  each  one-third  greater  than  Eipley)  would  pass  down  tb© 
river,  instead  of  over  bad  roads  to  the  railroad  at  Pocahontas  or  Pop' 
lar  Bluff. 
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he  country  along  the  river  in  Arkansas  is  well  settled  on  both  sides 
a  short  distance  back,  but  on  account  of  the  insufficiency  of  water 
isi)ortation,  the  inhabitants  are  compelled  to  ship  their  products  to 
ning  or  Pocahontas.  At  present  the  lumber  interest  seems  to  be  the 
K)rtant  one  of  the  region  traversed  by  the  river. 
Tumerous  saw-mills  are  along  or  near  the  stream,  and  it  is  estimated 
t  upwards  of  1,000,000  feet  of  lumber  and  500,000  feet  of  logs  are 
:ed  out  annually. 

I3rPROVE3IENTS   PROPOSED. 

)n  that  stretch  of  the  river  from  Van  Buren  to  Jones's  Ferry,  37 
es,  it  was  formerly  proposed  to  build  dams  at  the  shoal  places,  so  as 
^online  the  water  to  a  single  channel,  and  the  inhabitants  desire  this 
bhod  of  improvement  to  be  carried  out.  This  would  undoubtedly 
e  good  water,  but  it  is  probable  that  no  steamboat  likely  to  navigate 
river  could  ascend. 

-he  river  takes  its  name  from  the  rapidity  of  its  current. 
?he  appropriations  made  by  the  State  of  Missouri,  and  by  the  gov- 
iment,  were  expended  in  building  dams  at  the  heads  of  the  islands 
ming  the  shoals,  so  as  to  concentrate  all  the  water  in  a  single  chan- 
,  but  the  first  rise  following  took  ev^ery  thing  out:  not  a  vestige  of  the 
rk  remains  at  the  present  time.    It  is  not  deemed  advisable  to  recom- 
nd  any  improvement  of  this  part  of  the  river.    The  cost  would  amount 
more  than  the  resources  of  the  country  would  at  present  justify. 
Prom  Jones's  Ferry  to  Doniphan,  12  miles,  the  two  shoal  places  can 
readily  improved  by  wing-dams  of  brush  and  stone  at  a  cost  of  $750 
:h.    The  rapids,  having  plenty  of  water  over  them,  need  no  work, 
n  the  stretch  between  Doniphan  and  the  State  line,  the  four  shoals 
i  be  improved  by  similar  constructions  as  above.    Merrill's  Shoal, 
\  worst  of  the  four,  will  cost  about  $1,200 ;  the  remaining  three,  $600 

^'rom  the  State  line  to  Downing's  Ferry  the  two  shoals  are  very  bad, 
lending  entirely  across  the  river.  The  dikes  here  will  cost  not  less 
m  $1,^)0  each.  From  the  improvement  of  the  cut-oflfs  it  is  deemed 
disable  not  to  work  in  the  cut-off  directly,  but  to  clear  out  the  old 
ids  of  the  river,  close  up  the  chutes,  and  force  the  river  to  take  its 
.  course.  The  estimated  cost  of  this  is  $3,000. 
?ToaL  Downing's  Ferry  to  the  mouth,  the  work  of  improvement  will 
isist  in  removing  snags  and  cutting  down  leaning  timber  along  the 
aks.  It  is  estimated  that  this  work  can  be  done  for  $200  per  mile 
m  mouth  to  McElroy's,  and  $100  per  mile  from  McElroy's  to  Down- 
f 8  Ferry,  or  $5,200  for  this  stretch  of  the  river. 

» total  amoanty  as  above,  will  be $15,100 

per  cent,  for  contingencies 2,265 

Estimated  cost  of  improvement 17, 365 

Very  respectfully,  your  obedient  servant, 

W.  II.  H.  Benyaubd, 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers y  U.  IS.  A. 
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P  33- 
SURVEY  OF  HARBOR  AT  GRAND  GULF,  MISSISSIPPI. 

United  States  Engineer  Office, 

MemphiSj  Tenn.j  December  12,  1880. 

General  :  I  have  tbe  hoYior  to  transmit  herewith  a  report  upon  the 
survey  of  the  harbor  of  Grand  Gulf,  Mississippi,  and  the  Mississippi 
Kiver  in  the  vicinity,  in  accordance  with  act  of  Congress  approved  June 
14,  1880. 

The  survey  was  made  by  Mr.  H.  St.  L.  Coppde,  assistant  engineer^ 
and  party,  and  extended  irom  a  point  on  the  Mississippi  Biver  at 
Brooks'  Landing,  in  the  bend  above  Grand  Gulf  and  Hard  Times,  to  the 
foot  of  Duke's  Towhead,  6  miles  below  the  landing  for  the  Port  Gibson 
Eailroad.  The  total  length  of  the  survey  was  17  miles.  It  embraced 
also  the  Louisiana  shore,  and  all  intermediate  land  between  the  upper 
and  lower  limits  of  the  survey ;  the  old  and  new  channels ;  the  Ipwer 
section  of  Big  Black  River.  Twenty-six  cross-sections  of  the  main 
nver  and  the  old  and  new  channels  were  made,  and  (he  slope  and  dis- 
charge of  the  river  were  also  determined. 

By  reference  to  the  accompanying  map  of  the  survey,  the  past  and 
present  condition  of  affairs  in  the  vicinity  of  Grand  Gulf  can  be  readily 
understood.. 

As  late  as  1864,  it  will  be  seen  by  the  dotted  blue  line  which  shows 
the  x)ositions  of  the  Louisiana  and  Mississippi  shorelines  at  that  date, 
that  the  Mississippi,  after  leaving  Hard  Times,  swept  around  the  bend 
directly  in  front  of  Grand  Gulf  Landing,  giving  to  that  place  a  good  and 
sufficient  depth  of  water  for  all  navigable  purposes.  In  the  l^nd  just 
above  the  town  the  Big  Black  Eiver  debouched  into  the  Mississippi. 
Changes  which  took  place  in  the  Mississippi  above  brought  correspond- 
ing changes  in  the  channel  below  and  in  the  situation  at  Grand  Gait. 
As  the  eroding  action  of  the  Mississippi  continued  around  Hard  Times 
Bend,  the  filling  up  in  front  of  the  landing  and  around  thlB  Grand  GoJf 
Bend  likewise  continued ;  at  the  same  time  the  bank  at  the  lower  end  of 
this  bend  was  being  eroded,  and  caused  an  accretion  to  the  end  of  Coffee 
Point  opposite.  This  eroding  and  filling  up  continued  down  to  1875, 
at  which  time  an  extensive  bar  had  formed  in  front  of  Grand  Gulf,  and 
the  landing  had  to  be  moved  down  to  about  its  present  position  at  the 
Port  Gibson  Railroad  landing.  Big  Black  forced  its  way  through  the 
deposit,  adding  some  three  miles  to  its  length,  while  Coffee  Point,  Loa- 
isiana,  at  the  same  time  was  extended  some  considei-able  distance  towards 
the  Mississippi  side. 

In  1875  the  Mississippi  River  forced  a  channel  across  Coffee  Point  or 
Neck,  which  since  that  time  has  widened  considerably  and  is  now  the 
main  channel  of  the  Mississippi  River  at  that  place,  leaving  an  island 
between  the  old  channel  and  the  cut  off,  knoA\Ti  as  Grand  Gulf  Island. 

At  the  present  time  the  situation  at  Grand  Gulf  and  vicinity  may  be 
briefly  stated  as  foUows : 

The  caving  in  Hard  Times  Bend  on  the  Louisiana  side  has  been  very 
considerable,  while  at  the  same  time  an  extensive  deposit  has  taken 
place  in  Grand  Gulf  Bend,  extending  from  about  a  mile  below  the  old 
landing  (i.  c,  from  the  present  railroad  landing),  around  to  Thrasher's 
Point  to  the  northward,  so  that  Grand  Gulf  Harbor  may  be  said  to 
have  been  filled  up.  The  new  channel  formed  by  the  cut-off  through 
Coffee  Neck  has  widened  and  deepened  to  such  an  extent  that,  it  is  now 
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main  channel  of  the  river;  the  old  channel  in  the  mean  time  has  been 
tisJly  filled  up,  the  north  passage  particularly,  so  that,  at  an  ordinary 
-ifater  stage,  boats  going  north  and  south  wishing  to  approach 
nd  Gulf  Landing  are  compelled  to  go  and  return  to  the  main  chan- 
via  the  channel  south  of  Grand  Gulf  Island.  In  high  stages  of 
er  they  can  approach  the  landing  by  either  channel.  This  filling 
r  continue  and  result  in  the  complete  destruction  of  the  old  channeb 
igh  judging  from  the  caving  of  east  bank  of  the  main  channel  along 
nd  Gulf  Island  (which  is  composed  wholly  of  sand),  it  is  possible 
:  the  river  may  so  cut  into  and  destroy  a  portion  of  this  island  as  to 
itually  bring  the  channel  back  to  somewhat  near  the  position  it  had 
r  to  the  cut-off  through  Coffee  Neck. 

0  restore  the  landing  at  Grand  Gulf  and  have  the  same  again  upon 
Mississippi  Eiver,  a  proposition  that  has  received  favor  among  those 
Ocularly  interested  in  the  matter  is»to  start  on  the  Mississippi  River 
ome  i)oint  below  Brook's  Landing — the  head  of  the  survey — and  to. 
a  canal  or  ditch  across  the  neck,  taking  in  possibly  Alligator  Lake, 
coming  out,  say,  near  the  present  landing.  This  scheme,  which  in- 
res  also  the  damming  of  Big  Black,  it  is  supposed,  will  bring  the 
r  back  to  its  old  bed  near  the  point  of  rocks  and  give  to  Grand  Gulf 
irmanent  harbor. 

he  stretch  of  country  through  which  it  is  intended  to  lead  the  ditch 
t  present  but  little  cultivated,  with  possibly  the  exception  of  the  Yu- 
m  place.  Otherwise,  most  of  the  land  is  a  vast  heavily-wooded 
mp,  unprotected  by  levees,  and  entirely  overflowed  at  high -water, 
i  has  been  suggested  by  those  in  favor  of  the  canal  project  that  it 
lid  only  be  necessary  to  dig  a  ditch  of  small  dimensions  across  the 
k,  and  allow  the  river  to  complete  the  remainder  of  the  work.  This 
oubtful.  Mr.  Copp^e  has  estimated  for  a  large  cutting,  extending  in 
th  below  the  stratum  of  blue  clay  and  exposing  the  sand.  The  total 
iivation  amounts  to  2,392,700  yards,  at  an  estimated  cost  of  $  1,054,780. 
n  this  would  be  of  doubtful  utility,  and  the  cutting  would  probably 
e  to  be  aided  by  additional  works,  so  as  to  train  the  current  into 
made  cut,  for,  although  the  head  of  the  proposed  ditch  is  located  on 
,ving  bank,  its  general  direction  is  at  right  angles  to  the  current  of 
river.  Should  the  work  be  executed,  it  would  also  be  necessary  to 
i  Big  Black  Eiver,  so  as  to  prevent  the  new  channel  from  taking  a 
ction  out  through  the  mouth  of  that  stream.  Independent  of  all 
expense  attending  the  engineering  operations,  there  will  necessarily, 
,  be  prospective  damages,  arising  from  the  destruction  of  private 
>erty  on  account  of  the  cut. 

he  question  may  be  asked.  What  is  the  object  of  the  contemplated 
k  f  It  is  to  restore  to  Grand  Gulf  its  former  landing  on  the  Missis- 
•i  Eiver,  and  that  only,  at  a  considerable  expense.  In  itself,  com- 
cially.  Grand  Gulf  is  a  place  of  no  particular  importance.  It  was, 
the  lower  landing  now  is,  a  shipping  point  for  the  products  of  the 
itry  back.  It  is  also  the  terminal  point  on  the  river  of  the  Port 
son  Eailroad,  this  town  being  distant  about  8  miles.  According  to 
best  information  that  could  be  gathered,  the  totjil  shipments  from 
nd  Gulf  for  the  twelve  months  ending  August  31,  w&re  estimated  in 
le  at  $837,000.  Probably  more  than  two-thirds  of  the  products  came 
r  the  railroad. 

ow,  while  the  proposed  change,  if  made,  will  benefit  Grand  Gulf  and 
surrounding  country,  it  will  be  a  detriment  to  that  portion  of  Lou- 
oa  lying  directly  opposite,  that  is,  as  regards  the  facility  for  the  ship- 
it  of  crops,  &c.    Hard  Times  Landing  is  the  outlet  for  the  products 
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of  a  rich  and  highly  cultivated  country  back.  The  total  value  of  tb© 
shipments  from  that  place,  for  the  same  period  as  above,  was  $538,0CH>- 
Hard  Times  is  situated  on  a  caving  bend,  and  the  change  would  prol>^i- 
bly  be  a  benefit  to  that  point,  but  it  would  cut  off  the  entire  surround- 
ing section  from  its  present  outlet,  and  cause  the  people  to  seek  another 
landing  from  which  to  ship  their  products. 

At  the  present  time,  the  old  channel  afibrds  sufficient  depth  and  widl^Ii. 
for  all  boats  to  get  to  the  landing  at  Grand  Gulf,  even  at  the  lowest: 
stage  of  the  river.    It  is,  however,  filling  up  gradually,  and  may  cod- 
tiuue  to  do  so  to  such  an  extent  as  to  be  eventually  destroyed,  except 
as  a  high-water  channel,  if  the  changes  now  talking  place  in  the  west 
bank  of  Grand  Gulf  Island  do  not  continue,  so  as  to  force  the  chanael 
back  to  near  its  old  position.    By  reference  to  the  map  it  will  be  seen 
that  the  current  of  the  Mississippi  Kiver  impinges  directly  against  said 
bank  with  considerable  force,  and  tends  to  des&oy  it.    Between  Mareli 
and  September  it  had  caved  away  some  900  feet  at  its  lower  end,  grad- 
ually decreasing  up  stream,  and  judging  from  present  indications  tliis 
caving  is  likely  to  continue,  with  the  likelihood  as  above  mentioned. 

At  all  events,  should  it  be  desirable  for  the  railroad  to  secure  a  land- 
ing so  as  to  be  able  to  connect  with  the  steamboats,  it  would  only  l3e 
necessary  to  change  the  direction  of  their  line  on  coming  out  of  tiie 
ravine,  and  run  southward,  as  shown  by  the  dotted  line  on  the  ma>p, 
instead  of  northward  to  the  present  landing.  There  are  no  special  dif- 
ficulties in  the  way;  the  grade  of  the  road  would  have  to  be  kept  abo^e 
high- water  mark.  This  change  could  be  made,  and  a  landing  secux^ 
at  any  point  on  the  lowex  channel,  as  circumstances  would  demand,  at 
a  cost  to  the  railroad  that  would  be  very  small  in  comparison  with  "tihe 
amount  that  the  government  would  be  required  to  expend  in  maki^ug 
the  proposed  change,  and  at  the  same  time  the  shipping  interests  of 
the  Louisiana  country  opposite  would  not  be  jeopardized. 

Very  respectfully,  your  obedient  servant, 

W.  H.  n.  Bbnyaubd, 

Major  of  Engineen 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineer's,  U.  S.  A. 


itepout  of  mjc.  ii.  st.  l.  coppke,  assistant  engineer. 

United  States  Engineer  Office, 

MempkiSy  Tenn.f  December  8,  18^' 

Major:  Having  made  a  tliorough  examioatiou  of  Grand  Gulf  Harbor,  Misaisai t^^^'r 
during  the  months  of  August  and  September  of  this  year,  with  the  assistanc^^  ? 
Messrs.  F.  S.  Burrowes  and  H.  C.  Wilson,  as  you  directed,  I  ha¥e  the  honor  to  sul^  ^" 
the  following  report,  accompanied  by  a  map  of  the  vicinity,  profiles,  sections,  ^a^-  ^ 

My  first  care  on  arriving  at  Grand  Gulf  was  to  establish  a  water-gauge  at  the  iC^^T^ 
landing,  and  also  two  othere  above,  which  I  shall  mention  hereamr  in  connec^^*®" 
with  the  slope  of  the  river. 

By  a  comparison  of  the  ^auge  readings  at  Natchez  and  Vicksbnrg  with  those      ^> 
tained  at  Grand  Gulf  Landing,  I  have  been  enabled  to  establish  the  Tow-water  rsm^^. 
of  1872  at  this  place,  which  I  call  the  zero  of  the  gauge.    This  I  proved  to  be  pr^^j^* 
cally  correct  by  meafis  of  levels  run  to  an  established  high-water  mark  of  18©r.    *!X^^ 
oscillation  thus  determined  is  49^  feet. 

The  accompanying  map  shows  the  general  features  of  the  river,  which  I  exami^^ 
in  connection  with  the  harbor  survey,  leaving  but  little  to  explain. 

All  my  levels,  as  stated  in  a  note  on  the  map,  can  be  referrea  to  a  bench  on  the  tcim- 
table  of  the  Grand  Gulf  and  Port  Gibson  Railroad,  established  and  used  by  the  Co^^ 
and  Geodetic  Survey  March,  1880. 

The  country  lying  on  the  Mississippi  side  through  the  entire  reach  from  Broolcs's 
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nding  to  the  end  of  Dake's  Towhead,  is  at  present  very  little  cultivated,  with  one 
>.eptioQ,  that  being  Yncatan  place,  which  was  planted  last  season  by  numerous 
ored  men,  each  making  a  small  crop  of  cotton.  Otherwise  most  of  the  country 
ween  the  hills  or  bluffs  and  the  river  is  a  vast,  heavily-wooded  swamp,  entirely 
irdown  at  high-water,  as  shown  on  the  map  and  profiles,  and  is  unprotected  by 
ees,  the  only  remaining  signs  of  an  attempt  at  such  protection  being  the  old  pieces 
Yucatan  levee,  which  at  one  time  relieved  that  plantation  from  the  evils  of  an 
rflow. 

"he  country  on  the  Louisiana  side  differs  from  that  in  Mississippi,  in  that  it  is  com- 
tely  protected  by  levees,  the  approximate  positions  of  which  are  shown  by  a  black 
ted  line  on  the  map. 

'he  land  in  many  places  immediately  adjacent  to  the  river  is  overflown,  biit  a  short 
tance  back  from  the  bank  are  levees,  which  at  the  time  of  this  sur^^ey,  were  in 
•d  order,  having  been  repaired  or  newly  built  during  the  summer, 
lie  soil  is,  as  representee  on  the  map  and  profiles,  of  many  varieties  and  combina- 
18— sand  and  mud  bars,  buckshot  swamps,  high  deposit  banks,  &c.  By  a  compar- 
1  of  the  results  of  16  different  observations,  I  found,  as  a  general  rule,  the  subsoil 
onghout  the  reach,  on  the  mainland,  to  bo  composed  of  the  following  strata,  and 
jg  in  the  following  order:  Alluvial  sandy  deposit  on  the  surface,  then  buckshot, 
n  a  tenacious,  tough,  blue  clay,  reaching  in  places  to  low-water  and  below,  and 
ting  on  sand.  These  strata  differ  in  thickness  and  inclination  in  different  localities, 
:  their  general  order  remains  the  same.  In  places  the  surface  covering  of  sand  de- 
it  has  apparently  been  washed  away,  leaving  buckshot  exposed,  but  in  every  in- 
nee  I  found  tough,  blue  clay  to  exist  somewhere  between  8  and  16  feet  below  the 
face. 

rrand  Gulf  Island  differs  from  the  surrounding  high  land  in  that  it  is  composed 
'ely  of  a  sandy  deposit,  clay  and  buckshot  showing  in  no  inntaiice  on  the  surface  or 
iug  sides;  this  can  be  readily  accounted  for  by  a  glance  at  the  old  river  lines  of 
4  (red  dotted),  taken  from  a  map  made  under  the  direction  of  Admiral  Porter  in 
tyear. 

^bebluffls  about  Grand  Gulf  are  composed  to  a  great  extent  of  friable  sandstone 
I  hard-pan ;  this  well  might  bo  used  in  river  improvement  for  sinking  mattresses,  &c. 
'he  timber  throughout  the  region  is  valuable  ;  the  cypress  brakes  contain  a  good 
klity  and  great  quantity  of  that  wood.  The  other  varietiesof  timber  also  found  in 
mtity  are  oak,  hickory,  pecan,  elm,  sycamore,  gum,  haekberry,  cottonwood,  and 
low,  and  a  scattering  of  thorn,  ash,  magnolia,  walnut,  china,  &c.  Great  quanti- 
i  of  young  cotton  woods  and  willows  cover  the  numerous  towheads  and  bars,  as 
wu  on  the  map. 

n  1875  the  cut-off,  whi  ch  at  present  is  apparently  tending  to  sever  the  harbor  of 
md  Gulf  from  river  communication  with  the  outside  world,  existed  in  the  form  of 
anal  across  Coffee's  Neck,  when  bank  full,  400  feet  wide  by  l^  miles  long.  The 
dnal  wearing  of  the  water  during  its  high  stages,  and  finally  at  all  stages  on  this 
L'h  or  canal,  has  at  the  present  date  brought  it  to  the  dimensions  as  shown  on  the 
p  and  profiles.  The  resnltof  the  forming  of  this  cut-oft'is  a  very  gradual  filling  up 
he  old  main  river  bed  in  front  of  the  town  of  Grand  Gulf.  This  change,  as  shown 
comparing  sections  sounded  in  September  with  those  sounded  by  the  Coast  and 
xletic  Survey  six  months  previous,  is  very  gradual  in  many  places ;  indeed  the  tend- 
y  has  been  to  scour  rather  than  deposit,  as  would  have  been  supposed.  At  the 
sent  date  the  old  river,  from  the  mouth  of  the  Big  Black  to  its  confluence  with  the 
in  channel  again,  has  a  channel  depth  in  extreme  low-water  varying  from  14  to  '.JO 
t.  The  channel,  as  seen  by  the  profiles,  has  a  sufficient  width  in  which  to  turn  and 
Denver  the  largest  river  Itoats;  at  the  upper  end,  though,  near  Station  P,  the  Iftw- 
ter  channel  is  but  6  feet  deep  ;  this  channel,  which  saves  considerable  distance  in 
jroacliing  the  harbor  from  the  north,  is  unnavigable  for  the  large  steamers  at  a 
je  of  10  feet  on  the  gauge ;  this  is  more  due  to  the  great  quantity  of  low-water 
gs  which  have  settled  here  than  a  want  of  sufficient  depth  of  water.  The  Big 
ck  River,  though  a  very  insignificant  stream,  as  shown  by  the  accompanying  dis- 
rge  table,  aids,  to  a  great  extent,  in  keeping  open  the  lower  end  of  the  Old  River, 
he  following  tables  show,  respectively,  the  slope,  the  discharge,  and  the  changes 
loire  for  chauges  in  the  gauge  readings. 

he  slope  I  obtained  by  running  a  line  of  levels  from  one  end  to  the  other  of  the 
rh  surveyed,  taking  >the  elevations  of  the  wat«r  at  known  intervals  and  correcting 
the  reading  of  the  gauge  at  the  time  of  leveling.  The  velocities,  discharges,  «fec,, 
e  obtained  by  running  floats  (such  as  used  by  your  observation  parties  in  1879)  at 
-depths  of  the  stream  over  a  sounded  section  a  distance  of  200  feet.  The  third  ta- 
is  merely  a  comparison  of  the  three  gauges  during  the  rise  and  fall  of  the  river  in 
;ust  and  September,  and  their  bearing  on  the  slope. 

93  £ 
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TABLE. 


Between  stations. 


Distance. 


A  andC 

CandE 

EandG 

G  and  J 

KandN 

Vand  X 

X  aod  Z 

A/andB' 

B'and  W 

NandZ 

C  and  Gauge  3.  Grand  Gnlf  Landing 

Big  Black,  from  ferry  to  Station  12. . 


Feet 
5.575 
8,217 
6,351 
6.534 
9,300 
5,182 
4.480 
8,229 
3,830 
6,000 

19,800 

3,429 


Fall. 

Slope  per 
mile. 

Feet. 

Feet. 

0.271 

0.255 

0.377 

a  242 

0.302 

0.298 

0.336 

0.271 

0.430 

0.244 

0.037 

0.038 

0.032 

0.038 

0.311 

0.200 

0.225 

0.310 

0.164 

0.144 

L694 
0.140 

0.213 

Remarka. 


Main  river  from  Brook'g  1 
ing  to  head  of  cnt-ofil 


>  Slope  in  Old  River. 

}  From  foot  of  cnt-offto  south 

3     of  survey. 

Through  cut-ofll 

This  diHtance  is  measured 

direct  line. 
Taken  September  18, 

line. 


Table  of  areas,  dischargee,  and  velocities. 


Section. 


Area. 


I 

in 

V 

vn 

IX 

XVI 

XIX 

XXV 

Big  Black 

xni 


Discharge    Mean  ve 


Square  feet 
110,000 
70,000 
84.000 
59,500 
73.500 

7.300 
32,000 
21,000 

5,000 
76,800 


p«r  sec- 
ond. 


Cubic  feet. 

285,  000 

28.5.  OOO 

285.000 

285,000 

275.000 

10.000 

16.800 

16,800 

6,000 

291,000 


loclty  per 
second. 


Remarks. 


(From  Brook's  buidi] 
to  head  of  ciitro£ 


In  cut-off. 

Old  River. 

Big  Black. 
Below  Whitehall 


TABLE. 


Gange  (1)  situated  opposite  Station  J,  on  main  river,  19,300  feet  above  Gaoge  (2). 
Gauge  (2)  situated  on  main  river,  at  head  of  cut>off,  8,500  feet  above  Gauge  (3). 
Gauge  (3)  situated  on  Old  River  at  Grand  Gulf  Landing. 


Date.     ^ 

Gauge  readings. 

••»             «  - 

Gauge  3. 

Gauge  2. 

Gange  L 

iwjmwmfc 

Antmst        24 

12.3 
12,1 
11.8 
11.5 
11.2 
10.8 
10.1 
9.7 
10.2 
10.3 
10.3 
10.4 
10.6 

12.3 
12.1 
11.8 
11.4 
ILl 

12.3 
12.0 
11.7 
1L4 

.A.m  m. 

p.m. 

25 

26 

27 

.  Falling  vattT. 

28 

30 

10.0 

31 

SATitemher    2................................ 

A.  m.    ri«{ncr  yrmttr. 

10.2 
10.3 
10.4 
10.6 
11.4 
12.7 

lao 

P.m. 

3 

10.2 
10.4 

8 

4 

6 

1L4 
12.7 

8 

9 

12.7 
13.0 
13.3 
13.7 
14.3 
14.8 
15.0 
15.2 
16.3 
15.6 

10 

I  Rising  waler. 

11 

13 

14 

14.8 
16.1 
16.2 
16.2 

14.0 
16.1 
15u2 

15 

16 

17 

}» 

\ 
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Date. 

Gauge  readings. 

»»         « 

1 
Gauge  3.  |  Gauge  2.    Gauge  1. 

Xb«IUI»rB.B. 

aber  20 *. 

15.3 

^ 

21 

15.0 
14.4 
14.2 
;i3.6 

-•••■••••• 

A.  m. 

22 

23 

24 

13.6 

13.5 
13.3 
12.5 

25. 

25 

12.6 
11.7 
11.5 
11.3 
11.0 
10.8 
10.6 
10.1 

P.  m.  !^  FAHInir  wtttAT. 

27 

11.6 

A.  m. 
p.m. 

A.  m. 
P.m. 

** 

27 

28 

11.3 
11.0 
10.8 
10.5 
10.1 

29 

29 .• 

30 

BT         1 

J 

is  table  slio'rs  little  or  no  change  of  the  slope  between  the  gauge  readings  during 

ime  of  the  above  observation,  though  during  the  decline  of  the  water  a  slight 

iution  mi^ht  be  inferred. 

e  fluctuation  (5.8  feet)  was  too  small  to  show  much  variation. 

ave  marke<l  in  black  figures  on  the  map  the  soundings  in  the  cut-off  as  taken 

a  map  made  under  the  direction  of  the  Coast  and  GrecSetic  Survey ;  these  I  have 

red  to  the  same  water  as  my  own  soundings  for  convenience  of  compariF.ou.    It 

readily  be  seen  that  from  the  time,  in  Marcb,  1880,  when  the  former  were  made, 

1  sounded  the  same  ground,  a  considerable  change  has  taken  place,  in  some  in- 
les  the  difference  being  over  40  feet.  In  other  words  during  the  six  months  pre- 
\  to  September,  the  water  in  the  **  cut-off  "  has  deepened  in  places  over  40  feet, 
change  was  probably  effected  during  low-water,  or  the  transition  from  high  to 
^ater.  The  present  low-water  channel,  as  per  profiles,  is  as  deep  as  77  feet.  THe 
mcy  of  the  force  of  the  current  in  this  vicinity  seeiiia  to  be  to  demolish  Grand 

Island,  by  impinging  on  the  loose  deposit  composing  its  western  banks.  At 
r  other  point  in  the  reach,  the  caving  is  very  much  less.  At  Hard  Times,  60  feet 
year  is  the  average.  At  Station  I,  probably  200  or  300  feet  in  the  same  time;  the 
:  at  Station  C  also  caves  considerably ;  but  in  no  place  does  it  compare  with  the 
notion  of  Grand  Gulf  Island,  as  shown  by  red  dotted  line  on  the  map. 
fore  suggesting  any  plan  of  intprovement  I  shall  give,  to  the  best  of  my  ability, 
;eneral  commercial  statistics  of  the  principal  shipping  points  and  regions  which 
d  be  affected  by  any  contemplated  change. 

and  Gulf,  which,  in  1850  and  later,  was  a  flourishing  town  of  nearly  700  inhab- 
8,  with  one  of  the  best  harbors  on  the  Mississippi  River,  c;ontains,  at.  the  present 

about  100  people,  mostly  colored.  The  produce  or  business  of  the  town  and 
try  off  the  railroad  which  connects  Grand  Gulf  with  Port  Gibson,  amounts  to- 
nalW  nothing.  Grand  Gulf,  though,  is  the  terminus  of  this  Grand  Gulf  and  Port 
m  Railway,  which  starts  in  the  town  of  Port  Gibson,  situated  8  miles  inland  on 
a  Pierre.     Port  Gibson,  and  a  great  extent  of  the  adjacent  country,  depend  en- 

on  the  harbor  of  Grand  Gulf,  or  the  landing  at  the  river  end  of  the  road,  for  their 
ies  and  means  of  shipping  produce.  Should  the  arm  of  the  river  forming  the 
nt  harbor  be  closed  by  a  deposit  of  silt,  owing  to  the  sluggishness  of  the  stream,, 
are  an  outlet  either  the  river  end  of  the  railway  will  have  to  be  moved  to  a  new 
afe  landing,  or  the  river,  by  engineering  skill,  returned  to  its  old  bed. 
8  th«  idea  of  the  gentlemen  who  have  at  interest  the  welfare  of  Pore  Gibson  and 
ch  country  whicn  would  be  ruined  without  river  communication  with  New  Gr- 
and Vicksbnr^,  and  through  whose  influence  this  survey  wa  sobtained,  to  ar- 
t  the  feasibility  of  cutting  a  canal  from  some  point  near  Station  C  to  the  old 
1  of  the  Big  Black,  which  it  is  supposed  will  carry  the  river  back  into  its  old 
ear  the  Point  of  Rocks,  and  give  to  Grand  Gulf  once  more  a  good,  permanent 
r. 

uld  this  be  accomplished  the  effect  would  be  very  detrim  ental  to  the  commerce 
that  country  on  the  Louisiana  side  bordering  on  the  present  river  bank  between 
ns  C  and  N — Lloyd's,  Ship  Bayou  Place,  and  Hard  Times — the  latter  landing  be- 

great  importance  to  the  lands  on  Lake  Saint  Joseph,  and  as  far  back  as  th& 
s,  which  it  supplies  in  low-water.    The  following  are  the  commercial  statistics 

two  places,  which  are  the  bases  of  supplies  and  outlets  for  the  produce  of  their 
tive  regions,  to  wit,  Port  Gibson  and  Hard  Times. 
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COMMERCIAL  STATISTICS. 
Port  Gibson, 

Port  Gibson  is  40  miles  by  stage  from  the  New  Orleans  and  Jackson  Rj^ilwaj,  con- 
tains 1^400  inhabitants,  aud  ships  for  a  region  within  a  radius  of  30  miles.  The  rail- 
way connecting  it  with  Grand  Gulf  is  of  ordinary  gauge,  has  1  passenger  coach,  6 
freight  cars,  2  locomotives,  &c. 

For  the  12  months  ending  August  31,  1880,  shipped  from  Port  Gibson,  14,512  hales 
cotton;  sacks  seed,  18,000:  merchandise,  $2j000.  Received  by  railway,  C>,000  baireU 
pork,  7,500  barrels  flour,  10,000  barrels  meal,  16,000  sacks  com,  1,400  hogsheads  meat; 
other  merchandise, . 

Including  Grand  Gulf  and  intermeiliate  points  on  the  road : 

Total  shipped  at  Grand  Gu  If,  16,000  bales  cotton,  at  $50 $800, 000 

20,000  sacks  seed,  at  60  cents 12,(«00 

Merchandise 2,0)0 

Total  received  at  Grand  Gulf 814,000 

Merchandise  at  Grand  Gulf,  about 23,0U0 

Hard  Times, 

Hard  Times,  as  stated  before,  is  the.shipping  and  supplying  point  for  all  that  country 
lying  <idjacent  to  Buck  Ridge  and  Lake  Saint  Joseph,  and  in  low-water  as  far  back  as 
the  Tensas  River. 

Shipped,  per  annum,  10,000  bales  cotton |I500,000 

27,000  sacks  seed 16,000 

1,^00  packages  sundries 2, 000 

Total 518,000 

Return  merchandise,  40,000  packages,  various  values 20, 000 

Had  the  improvement  of  this  harbor  been  attempted  a  few  years  ago,  before  the 
cut-off  had  arrived  at  its  present  dimensions,  this  work  would  have  been  but  light 
and  inexpensive;  as  it  is  the  cost  of  bringing  the  river  through  a  canal  back  to 
Yucatan  Place  will  be  very  great,  and  the  absolute  permanency  of  its  bed  not  insared. 

The  following  is  a  rough  estimate  of  the  cost  of  a  canal  and  temporary  works  to 
give  it  the  proper  course  ; 

Canal  from  Station  C  to  Ferry  at  Big  Black  River:  Material  to  be  removed  toMixl 
below  strata  of  blue  clay  ;  blue  clay  about  20  feet  thick  at  upper  end;  buckshot  10 
feet  thick  at  upper  end.  Dimensions  of  canal:  26'  X  200'  X  J2,000'  in  length  = 
2,310,000  cubic  yards  of  material,  in  great  part  clay  and  buckshot,  at  30  ceiit«p» 
yard,  including  clearing  and  grubbing.  This  is  a  very  low  estimate,  takine:  into 
consideration  the  amount  of  heavy  clearing  and  t<>ugh  material  through  which  it  ifl 
necessary  to  cut. 

Total  coast  from  C  to  Ferry,  $693,000. 

From  Ferry  on  Big  Black  to  near  Gauge  No.  3,  Grand  Gulf  Landing:  Dimensions  of 
canal  W  X  200^  x  9,600'  in  length  =  71,000  cubic  yards  of  material.  This  could  be  re- 
moved in  great  part  by  dredge-boat  from  lower  end  and  at  a  much  less  cost,  being  t 
•oft  deposit  of  nmd  ;  71,000  cubic  yards,  at  15  cents  per  yard,  §10,700. 

Should  the  stratum  of  clay  become  deeper  at  the  lower  end  the  cost  would  be  in- 
creased by  the  necessary  deeper  cut,  and  vice  versa  should  it  tend  to  run  out.  It  will 
be  seen  by  examining  the  map  that  the  direction  of  the  current  above  Station  C,  and 
indeed  for  a  great  distance  above  Brooks's  Landing  is  nearly  parallel  with  the  Mis^ 
flippi  shore.  To  come  appreciably  nearer  the  dire^^tion  of  the  current  it  will  be  neces- 
sary to  change  the  course  and  build  at  least  a  mile  more  of  canal  than  the  estimates 

are  made  for.    This,  at  the  same  price,  30  cents  per  cubic  yard,  would  be  $351,080. 

Prom  C  to  Ferry $693,000 

From  Ferry  to  Gauge  3 10,700 

Extra  mile  to  be  added 351,ft*> 

Total  cost,  without  dams,  &c 1,(^.780 

The  route  naigkt  be  through  Alligator  Lake,  but  with  little  saving,  the  lake  bein; 
very  shallow. 
This  AmouBi;  may  be  considerably  increased  bj  works  to  torn  the  channel  from  its 
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pieaeDt  conise  into  the  new  bed,  which  would  have  a  fall  of  0.45  foot  per  mile.  It 
-would  also  be  neceeisary  to  dam  the  Bi^  Black  at  or  near  the  point  of  junction  with 
the  canal  so  as  to  utilize  its  water  and  insure  against  all  possibility  of  divergence  from 
the  new  channel. 

I  have  probably  underestimated  this  plan  of  operations  both  as  to  the  dimensions  of 
the  canal  and  general  cost  of  the  work. 

I  have  proponed  to  cut  only  to  the  bottom  of  the  strata  of  clay,  leaving  the  river  to 
complete  the  work,  whereas  it  may  be  found  necessary  to  dig  some  distance  below  the 
low- water  mark. 

The  fic^ntleman  who  had  contemplated  this  project  thonght  that  a  small  ditch  could 
be  made  across  the  neck  of  land  and  the  river  at  once  would  do  the  rest  of  the  work ; 
the  erroneousness  of  this  idea  will  be  seen  at  once  by  a  slight  study  of  the  map  and  a 
comparison  of  even  a  200-foot  canal  with  the  present  bed  of  the  river.  It  is  possible 
that  the  river  would  run  through  and  dig  out  a  water-way  were  it  constructed  as  per 
estimate,  but  very  improbable,  without  great  additional  expenditure  on  works,  dams, 
&c.,  to  turn  and  control  the  main  force  of  the  current. 

It  will  be  unnecessary  to  make  a  more  detailed  estimate  to  show  the  impracticability 
of  the  above  project.  It  might  be  suggested  that  works  at  the  head  of  the  cut-off 
would  reclaim  the  old  harbor,  but  for  many  reasons,  chief  among  which  is  the  expense, 
it  would  be  unwarrantable.  I  would  respectfully  suggest  that  as  the  filling  up  of  the 
harbor  at  Grand  Gulf  is  not  very  rapid  and  the  cutting  away  of  Grand  Gulf  Island  is 
just  the  reverse,  that  by  leaving  the  river  to  take  its  own  course,  at  the  time  it  is  neces* 
sary  to  look  for  a  new  landing  one  may  be  found  on  the  main  river  not  a  great  dis- 
tance below  the  present  site,  and  to  where  the  Grand  Gulf  and  Port  Gibson  Railway 
could  be  turned  at  an  expense  counting  as  nothing  compared  with  the  vast  expendi- 
ture inevitable  in  any  other  plan  that  could  be  suggested. 

Very  respectfully,  your  obedient  servant, 

H.  St.  L.  Copp6k, 

Assistant  Engineer. 
M^j.  W.  H.  H.  Benyaurd, 

United  States  Engineers, 


P  34. 

EXAMINATION  OF  CACHE  RIVER.  ARKANSAS. 

United  States  Engineer  Office, 

Memphis^  Tenn..  December  16,  1880. 

General:  I  have  the  honor  to  present  the  following  report  of  the 
resalts  of  an  examination  of  Cache  Eiver,  Arkansas,  in  accordance  with 
act  of  Congress  approved  June  14, 1880. 

The  field  party  was  in  charge  of  Mr.  Zeph  Harrison,  assistant  engi- 
neer, whose  report  is  transmitted  herewith. 

An  examination  of  this  same  stream  was  made  in  1871,  under  the 
direction  of  Lieutenant-Colonel  Raynolds,  the  report  upon  which  will 
be  found  in  the  Report  of  the  Chief  of  Engineers  for  that  year,  page  354. 

No  appropriation,  however,  was  made  at  that  time  for  work  consid- 
ered necessary  to  be  done  in  order  to  open  up  the  stream  to  navigation. 

The  length  of  the  stream  examined  by  Mr.  Harrison  was  250  miles, 
extending  from  Martin's  to  its  junction  with  the  White.  The  upper 
portion  as  far  down  as  Gray's  Ferry  showed  no  well-defined  channel ;  in 
fact  it  was  more  like  a  swamp  filled  with  fallen  trees,  stumps,  &c.,  and 
through  which  it  was  very  dillicult  to  pass  even  with  a  skiff. 

From  Gray's  Ferry  to  the  mouth,  a  distance  of  160  miles,  a  well- 
defined  channel  was  found,  varying  in  width  from  200  to  700  feet,  and 
with  sufticient  depth  for  navigation  for  at  least  6  months  in  the  year  if 
the  river  was  cleared  of  obstructions. 

The  natural  obstructions  to  navigation  are  snags,  logs,  leaning  tim- 
ber, &c.,  and  the  cost  of  removing  same,  in  order  to  make  a  navigable 
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channel  in  the  river  from  the  mouth  to  Gray's  Ferry,  is  estimated  by 
Mr.  Harrison  at  $30,316. 

This  ostiraate  includes  the  work  of  excavating  across  some  16  bends, 
to  a  depth  of  5  feet  and  width  of  30,  with  the  idea  that  the  current  will 
possibly  excavate  a  channel  sufficiently  large  for  the  passage  of  boau 
when  there  is  sufficient  water  in  the  river  for  them  to  run.  While  fre- 
quently on  nearly  all  the  small  rivers  passages  are  cut  through  timber, 
from  one  bend  to  another,  and  used  a^  high-water  chutes  for  boats,  the 
excavating  is  a  much  more  serious  matter,  and  a  device  of  doubtful 
utility.  It  would  be  better  to  adhere  to  the  natural  channel,  if  possible, 
and  clear  the  same  of  obstructions. 

On  the  Cache,  Mr.  Harrison  reports  that  there  are  28  of  these  short 
bends,  where  it  is  even  impossible  for  the  smallest  boat  to  turn  without 
frequent  stoppages. 

The  Memphis  and  Little  Kock  Eailroad  crosses  the  Cache  at  a  point 
45  miles  above  its  mouth.  The  bridge  here  has  no  draw,  and  as  mv 
built  it  is  a  serious  obstacle  to  communication  between  the  apper  aud 
lower  sections  of  the  river.  Small  boats  run  above  the  bridge,  briD*:- 
ing  all  the  freight  to  that  point,  from  whence  it  is  shipped  east  and  west 
The  railroad,  therefore,  may  be  said  to  be  the  only  outlet  now  for  the 
commerce  of  the  Upper  Cache  country.  If  it  be  desired  to  render  navi* 
gation  continuous,  so  as  boats  can  navigate  the  whole  length  of  the 
river  without  hinderance,  some  means  must  be  taken  to  cause  the  rail- 
road company  to  put  a  draw  in  their  bridge  sufficiently  wide  for  the 
passage  of  the  class  of  boats  that  would  navigate  the  stream  were  it 
improved. 

The  commerce  of  the  Cache  country  was  in  former  times  quite  exten- 
sive. The  shipments  of  cotton  amounted  to  40,000  bales  annually^  bat 
a  variety  of  causes  have  led  to  its  decline,  so  that  now  it  amounts  to 
only  about  one-third  of  the  above  amount. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd, 

Major  of  Engineen, 

Brig.  G^n.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  zeph.  harrison,  assistant  enginekr. 

United  States  Engineer  Office, 

MemphiSj  Tenn,,  December  16,  1880. 

Major  :  I  have  the  honor  to  present  herewith  my  report  on  the  recent  examination 
of  Cache  River,  Arkansas. 

The  headwaters  of  this  river  are  in  Green  County,  in  the  northeastern  eomer  of 
the  Slat*,  from  whence  it  flows  in  a  sonthwesterly  course,  dividing  this  county  from 
that  of  Randolph  and  Lawrence,  and  crossing  the  counties  of  Craighead,  Jacksoo, 
and  Woodrut)\  and  empties  into  White  River  1  mile  above  Clarendon.  The  length  of 
the  river  is  600  miles,  250  of  which  were  included  in  my  examination. 

•  •••••  • 

I  transported  our  effects  by  wagon  to  Cache  River,  12  miles  distant,  at  a  point 
called  **Martin'^8,"  and  made  this  the  initial  point  of  my  reconnaissance,  a^  the  river 
above  is  incapable  of  improvement  without  great  expense,  and  no  commerce  to  war- 
rant it. 

We  then  descended  the  stream,  taking  its  sinuosities,  soundings,  number  of  sna^ 
&,c.  The  stage  of  water  was  about  6  feet  above  extreme  low-water,  and  on  ihe  riA\ 
The  banks  were  very  low,  being  often  concealed'  by  the  high-water,  and  nearly  the 
whole  country  was  lioode<l.     The  rain  was  heavy  and  incessant. 

This  part  of  the  river  was  very  tortuous,  the  bends  being  short  and  very  nomercyBS, 
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axk^    -no  stretches  of  water  could  be  seen  longer  than  100  yards.    It  is  very  similar 

to  £k    swamp,  and  the  prevailing  timber  being  cypress,  the  high  stumps  project  out 

of  til e  water  and  hold  the  drift;  consequently,  this  is  a  long  and  almost  continuous 

jskm  for  nearly  50  miles,  broken,  however,  by  broad  and  expansive  lakes,  which  have 

an  uniform  depth  of  5  feet  at  low-water. 

"We  made  very  slow  progress  over  this  stretch,  as  we  could  not  unload  the  boat,  but 

^w^ere  compelled  to  clear  a  channel  through  the  high-water.     Below  this  stretch,  and 

do^wn  to  Gray's  Bridge,  we  found  these  lakes  to  be  quite  numerous,  but  the  river  has 

no  continuous  channel,  swift  currents  running  as  before,  through  the  cypress  timber, 

beins  the  only  connection. 

Below  this  bridge,  however,  down  to  the  mouth  of  the  river,  there  is  a  continuous 
cbauuel,  with  sufficient  water  for  navigation  6  months  in  the  year,  if  the  river  be 
cleared  of  its  obstructions. 

This  part  of  the  river  varies  in  width,  being  from  250  to  700  feet  wide,*generally 
350,  and  has  an  average  depth  of  12  feet  at  low-water.  The  bottom  is  sand  or  gravel. 
The  banks  are  high,  steep,  non-caving,  and  composed  of  soil  overlaying  clay.  The 
f&rms  are  more  numerous  on  this  part  of  the  river. 

CHARACTER  OF  ADJACENT  COUNTRY. 

This  valley  of  the  Cache  is  one  of  unsurpassed  fertility.  Some  of  the  finest  cotton- 
l>©lts  in  the  State  are  on  this  river.  Luxuriant  cane,  the  index  of  good  cotton  land, 
here  grows  in  profusion.  Com,  wheat,  and  the  other  cereals  are  grown  sufficient  for 
home  consumption.  For  the  sake  of  description  the  lands  may  be  divided  into  three 
classes,  viz,  the  first  and  second  bottom  lands  and  the  high  lauds. 

The  first  bottom  lands,  together  with  the  swamps  and  marshes,  are  covered  with  a 
Z^^  superior  growth  of  timber.  Cypress  is  found  in  abundance  and  generally  large. 
'^pelo  gum  is  the  prevailing  wood,  however;  it  has  a  shape  peculiar  to  itself,  having 
*  <iia.meter  at  low-water  mark  of  10  feet  very  often,  and  of,  at  most,  2  feet  at  high- 
^ater;  alx^ve  this  it  assumes  the  ordinary  dimensions  of  the  black  gum.  It  is  the 
"^htegt  as  well  as  the  finest  timber  in  this  section  of  country. 

^alt  is  also  found  here,  but  the  finer  varieties,  embracing  the  post,  overcup,  red,  and 
y*^itie,  are  found  in  the  second  bottoms,  the  last  mentioned  in  unlimited  quantities. 
3**^x^  are  also  in  the  second  bottom  lands  gum,  elm,  maple,  sassafras,  birch,  beach, 

^low,  pawpaw,  pecan,  iron-wood,  and  other  growth  indigenous  to  that  climate. 
^    "^^iiis  class  of  land  is  about  the  elevation  of  high-water,  and  is  not  subject  to  many 

J^»*tiows,  but  as  yet  is  all  timbered. 
J  *^lie  cultivated  class,  or  the  high  lands,  lay  very  high,  being  from  30  to  50  f  et  above 
J  ^^'-^vater.  There  is  a  ridge  of  land  in  this  class,  on  the  east  side  of  the  river,  called 
jj^^^s's  Hill,  extendiu^  from  De  View  down  to  York's  Landing,  26  miles  long,  and  a 
^^  *^  or  more  wide,  which  is  almost  one  vast  cotton-field,  and  raises  over  a  bale  to  the 
^^  in  good  seasons.    This  cotton  is  said  to  rank  among  the  highest  grades. 

TRIBUTARIES. 

^^^^yous  Cache.  Calatchie,  and  De  View  are  the  only  tributaries  of  the  lower  river ; 
^^^^^  is  120  feet  wide  at  the  mouth,  and  distant  120,  65,  and  35  miles  respectively  from 
^     ^  mouth  of  the  river. 


;Kj  **^you  Cache  is  an  outlet  from  White  River  into  Cache  River,  although  in  times  of 
"^^Sjfci-water  on  the  latter  stream  the  current  is  the  other  way. 

^  ^Iie  banks  on  these  bayous  are  similar  to  those  on  the  main  stream,  but  the  timber 
^  ^^t  so  thick,  dense  cane-brakes  lining  the  banks  on  either  side.  The  water  is  deep 
1^^^  the  current  sluggish.  Three  large  steam-gins  are  located  on  the  Bayou  Cache, 
j^  "t  on  account  of  the  drift  in  the  bayou  the  cotton  is  hauled  to  Des  Arc,  on  the  White 
^l^^er.  Several  large  lakes  and  swamps  have  their  drainage  into  the  river.  Consid- 
^^V)le  timber  is  taken  from  these  every  season. 

OBSTRUCTIONS  TO  NAVIGATION — IMPROVEMENTS  AND  ESTIMATES. 

^,  ''iTie  obstructions  to  navigation  in  Cache  River  consist  of  snags,  embedded  logs,  drift 
^^  »«±s,  sand-bars,  and  leaning  trees.  From  Gray's  Bridge  to  the  mouth  of  the  river,  a 
^***tance  of  160  miles,  by  pilot^s  e^imate,  I  counted  2,655  snags,  76  drift  piles,  and 
>  ^HX)  leaning  trees  about  to  fall  in  the  stream,  but  on  account  of  high- water  the 
^^*iiber  of  snags  will  have  to  be  considerably  increased. 

-J.  iiaving  been  informed  of  certain  localities  where  the  shoalest  water  could  be  found, 
*^t:^ook  some  pains  in  thoroughly  sounding  them.  Two  of  these  are  sand-bars  about 
'fy  ^nd  35  miles  respectively  from  the  mouth  of  the  river.  These  bars  reach  across  the 
^'^er,  widening  the  channel  and  reducing  its  depth  to  less  than  1  foot  of  water  in  the 
^^y  season. 


1480      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

For  these  places  I  would  suggest  the  baildiDg  of  ordinary  wiog-dams,  snificieiit  to 
scoar  out  a  channel,  say,  30  inches  deep  at  low  stages. 

I  estimate  the  cost  of  these  at  $:{,000. 

The  rest  of  the  points  referred  to  are  masses  of  sunken  logs,  embedded  in  sand  and 
gravel. 

The  removal  of  these  is  all  that  is  necessary. 

I  also  counted  28  short  bends,  where  it  is  impossible  for  the  smallest  boat«  to  tun 
without  stopping. 

There  are  16  of  these  in  which  the  point  is  so  narrow  that  cnt-o£Bi  can  be  made  ad- 
Tan  tageonsly  and  with  little  expense.  The  timber  can  be  cleared  to  a  width  of  .nO  feet, 
and  the  earth  excavated  to  a  depth  of  5  feet  and  width  of  'M)  feet.  I  have  estimated 
this  excavation  to  be  16,000  cubic  yards. 

There  is  a  great  deal  of  dangerous  timber  along  the  banks,  which  might  be  cleared 
and  chopped  into  20-foot  lengths  to  a  width  of  20  feet  on  either  side,  and  the  trMt 
girdled  as  much  farther  back  from  the  river. 

The  length  of  this  clearing  is  about  120  miles,  and  will  take  about  8  months^  work 
for  30  men.    This  would  cost  about  $110  per  mile. 

The  Memphis  and  Little  Rock  Railroad  has  a  bridge  across  the  river  40  miles  from 
its  mouth,  which  consists  of  18-foot  spans  on  piling  driven  into  the  river-bed.  This 
is  the  most  serious  obstacle  to  navigation,  and  should  be  changed  to  accommodate  t 
draw. 

For  pulling  snags,  removing  drift,  and  raising  sunken  logs  a  small  steamer  could  be 
chartered  and  fitted  with  the  necessary  crane,  shears,  &c.  The  shortness  of  the 
working  season  during  low- water  would  scarcely  warrant  the  building  of  a  new  boat. 
The  monthly  expenditure  of  running  this  boat  would  be — 

Charter  of  boat,  with  ordinary  crew,  say $©0 

Supervising  engineer ISd 

Mate - 75 

Cook  and  helper 60 

10  extra  men,  at  $40 400 

Subsistence  for  17  men,  at  50c.  per  day 255 

Fuel  for  boat 50 

Total 1,6*0 

ESTIMATE    OF    COST   OF    PROPOSED    IMPROVEMENT    OF    CACHE    RIVER,    FROM    ORATES 

BRIDGE  TO  ITS  MOUTH,    160  MILES. 

Removing  snags,  drift,  and  sunken  logs,  3  months'  work;  and  1  month  for 

moving,  4  months,  at  $1,640 $6,5fl> 

2  wing-dams,  at  $1,500 3,000 

Excavation,  16,000  cubic  yards,  at  30  cents 4, 800 

Clearing  the  banks  40  feet  wide,  and  girdling  the  same  width,  $110  per  mile, 

120  miles 13.«0 

Contingencies,  10  per  cent 2,736 

Total 30,316 

By  the  expenditure  of  this  sum  the  safe  navigation  of  the  river  can  be  secured  fbrtt 
least  6  months  in  the  year. 

COMMERCIAL  STATISTICS. 

The  amount  of  commerce  carried  on  in  past  years  on  Cache  River  was  quite  exten- 
sive, engaging  constantly  during  the  season  1  large  and  2  small  steamers.  At  Mat- 
berry^s  Lauding  was  located  for  many  years  a  warehouse  for  cotton,  40  feet  wide  and 
160  feet  long,  which  has  since  been  burned.  But  a  variety  of  causes  have  of  late  yean 
bet'n  brought  to  bear  on  its  commerce,  until  now  it  has  sunk  to  one-third  of  its  pMt 
proportions. 

The  steamer  Trader  runs  from  Gray's  Bridge  to  the  railroad  bridge.  This  bridge 
broke  the  connection  between  the  upper  and  lower  river,  and  left  the  people  at  the 
mercy  of  a  non-competitive  road.  To  show  the  railroad  discrimination  against  this 
section  of  country,  the  tariff  of  a  bale  of  cotton  from  Little  Rock  to  Memphis,  135niile4, 
iH  $1,  while  from  Surrounded  Hill,  on  Cache  River,  to  Memphis,  83  miles,  it  is  $1.50. 

The  river  has  been  tilling  up  with  so  much  drift  of  late  that  it  takes  four  times  is 
long  now  to  make  a  trip  as  it  did  formerly.  Pi-ivate  individuals  have  done  consider- 
able work  on  the  river,  pulling  the  worst  Buagn  and  cutting  the  more  dangerous  timber, 
but  they  have  since  become  discouraged,  and  manj'  prefer  the  long  haul  over  the 
swamps  to  Des  Arc  to  the  uncertainties  of  the  river. 
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I  roads  over  these  swamps  are  nearly  impasBable  in  the  wet  season,  and  it  is  often 
D  the  spring  following  before  they  get  their  crops  marketod  at  all.  Not wi th- 
ing all  these  difficnlties,  about  15,000  bales  of  cotton,  5,000  tons  of  seed,  12,000,000 
f  lumber,  and  some  gi:*ain,  furs,  cattle,  and  poultry  were  taken  by  river  from  the 
T  of  the  Cache  during  the  past  season.  It  is  computed  that  the  trade  diverted 
the  river  of  late  years  amounts  to  40,000  bales  of  cotton.  No  trade  is  carried  on 
'  the  railroad  excepting  rafting. 

i  following  is  a  list  of  the  principal  steamboat  landings  and  bales  of  cotton 
ed  from  each : 


Landings. 


liiB  and  Little  Bock  R.  R 

ndedHill 

Bank 

\ 

end's 

rry'8 

Cache 

Point 

iW 

ta 


Distance  from 
month. 

Bales  of  cotton. 

i 

1 

On  air  line. 

45 

15 
17 
20 
31 
34 
38 
40 
43 
50 
58 

50 

65 

87 

95 

110 

119 

125 

140 

160 

1,000 

100 

500 

8,000 

3,000 

1,000 

3,000 

1,200 

800 

350 
40 

200 
1,000 
1,000 

300 
1,000 

400 

250 

I 

I 


Right. 
. .  .oo  .. 
...do  .. 

Left  .. 
..  do  .. 
. .  do  .. 

Rif^ht 

Left  .. 
— do  . . 

Right. 


Remarks. 


Warehouse  100  by  50  feet. 

Warehouse  50  by  50  feet. 
Warehouse  40  by  50  feet. 
Gray's  Bridge. 


"y  respectfully  submitted. 


j.  W.  H.  H.  Benyaurd, 
Corps  of  EngineerBj  U,  8.  A, 


ZsPH.  Harrison, 
Assiatant  Engineer, 


P3S. 

AMINATION  OF  SAINT  FRANCIS  RIVER,  MISSOURI  AND  ARKANSAS. 

United  States  Engineer  Office, 

Memphis^  Tenn.,  January  10,  1881. 

BNERAL. :  I  have  the  honor  to  submit  herewith  a  report  upon  an  ex- 

ation  of  the  Saint  Francis  River,  Missouri  and  Arkansas,  made  under 

lirection  under  the  provisions  of  act  of  Congress  approved  June  14, 

• 

le  law  provided  for  two  examinations  of  the  river,  as  follows : 

nt  Francis  River  from  Greenville,  Missouri,  and  Saint  Francis  River,  from  Green- 
Missoori,  to  the  Cairo,  Arkansas  and  Texas  Railroad. 

\  the  former  necessarily  included  the  latter,  the  examination  was 
3  continuous  from  Greenville,  Mo.,  to  Lester  Landing,  Ark.  (to  which 
b  the  improvement  of  the  Lower  Saint  Francis  has  been  carried  un- 
brmer  appropriations),  and  the  results  are  embodied  in  one  report. 
le  field  party  was  in  charge  of  Mr.  J.  B.  Rohrer,  assistant  engineer, 
his  report,  which  will  be  found  anne:ied,  gives  a  sufficiently  clear 
of  the  character  of  the  stream,  the  obstructions  to  navigation,  and 
lifficiilties  to  be  overcome  in  attempting  to  make  the  river  naviga- 
hrough  the  whole  length  examined. 

om  Greenville  to  the  Cairo,  Arkansas  and  Texas  Railroad,  a  dis- 
3  of  66  miles,  the  obstructions  to  navigation  are  shoals,  snags,  logs, 
ders,  and  drift-piles,  the  latter  in  places  extending  more  than  half 
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way  across  the  stream.  The  estimated  cost  of  improving  this  str^^^^?^ 
of  the  river  is  $24,426,  and  then  only  boats  of  the  smallest  class  w(^c/(/ 
probably  navigate  the  river. 

At  the  railroad  crossing  the  bridge  is  without  a  draw-span,  cou^e- 
quently  all  communication  for  steamboats  is  cut  off  between  the  upp^r 
and  lower  sections  of  the  river. 

From  the  railroad  to  Lester  Landing,  in  addition  to  the  obstructions 
in  the  shape  of  snags,  logs,  and  leaning  timber,  the  river  is  at  points 
completely  blockaded  by  accumulations  of  drift,  forming  obstructions 
somewhat  similar,  though  less  in  extent,  to  those  that  formerly  existed 
in  the  raft  region  on  Upper  Red  River,  Louisiana.    In  the  Sunk  Land 
region,  the  channel  of  the  river  is  at  times  completely  lost  in  the  timber 
and  undergrowth.    To  improve  this  stretch  of  river,  we  should  have  to 
resort  to  dredging  in  addition  to  the  removal  of  the  above  obstructions. 
No  estimate  for  this  is  presented,  as  a  much  more  detailed  and  extended 
examination  would  have  to  be  made,  so  as  to  select  the  best  route 
through  the  lake.     Sufficient  information  has  been  gained,  however,  to 
justify  the  statement  that  the  cost  of  improvement  will  greatly  over- 
balance any  perspective  advantage  to  be  gained.    The  estimated  cost 
of  removing  the  first  raft  below  the  railroad  crossing  is  placed  at  uot 
less  than  $20,000. 

An  examination  of  the  river  from  Greenville,  Mo.,  down  was  made 
under  the  direction  of  Colonel  Simpson  in  1873,  the  report  upon  which 
will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  that  year? 
page  476.  Colonel  Simpson  recommended  that,  as  the  commerce  of  the 
country  would  not  justify  the  expenditure  of  so  large  a  sum  as  watil^ 
be  required  to  make  the  river  navigable,  no  appropriation  be  made.  I^ 
this  I  concur. 

No  reliable  statistics  of  the  commerce  could  be  gained,  but  it  is  coiW' 
paratively  small.  The  upper  section  of  the  river  runs  almost  parallel  ^ 
the  Saint  Louis  and  Iron  Mountain  Railroad,  and  at  a  distance  froix^  ^^ 
of  about  10  miles.  The  railroad  at  present  transacts  all  the  busiu^^ 
of  that  section  of  the  country. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineer9' 

Brig.  Gen.  H.  G.  WRiaHT, 

Chief  of  Engineers^  U.  8.  A. 


report  of  bfr.  j.  b.  rourer,  assistant  engixerr. 

United  States  Engineer  Office, 

Memphis  J  Tenn.,  January  10,  ISS^J-- 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  examination  of  '•^** 
Saint  Francis  River  from  Greenville,  Mo.,  to  Lester  Landing,  Ark.  .  ^ 

In  accordance  with  the  instractions  received  on  November  23,  1880, 1  proceeded 
Greenville,  and,  after  procuring  my  outfit,  commenced  the  examination.  ^ 

My  estimate  of  the  length  of  river  from  Greenville  to  the  Cairo,  Arkansas  and  Te  ^^|-e 
Railroad  is  66  miles,  and  from  the  railroad  to  Lester  Landing  164  miles,  making  '^^^ 
total  length  of  river  examined  239  miles.  ^{ 

Greenville,  the  county  seat  of  Wayne  County,  Missouri,  is  situated  15  miles  eas'^'  ^ 
the  Iron  Mountain  Railroad  on  a  flat  area  of  ground  on  the  left  bank  of  the  river;  ^^--*  , 
two  stores  and  about  125  inhabitants.  ^ 

The  surrounding  country  is  hilly,  on  which  there  is  very  fine  pine  timber.    Ot- -^*^. 
varieties  of  timber,  as  oak,  hickory,  ash,  walnut,  sugar  tree,  maple,  gum,  and  h^^^ 
berry,  are  in  the  region  and  along  the  river.  _^, 

The  stage  of  the  water  at  the  beginning  of  the  work  was  about  1^  feet  above  I- 
water,  with  an  oscillation  at  that  point  of  25  feet. 
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GreeDville  to  Cutler's  Mill,  a  distance  of  6  miles,  the  river  is  from  75  to  200 
e ;  has  1  mile  of  leaning  trees,  about  fiftj^  snags,  and  seven  shoals,  the  latter 
in  depth  at  low-water  from  6  inches  to  2  feet.  The  worst  of  these  shoals  can 
ly  improved  by  confining  the  water  to  one  channel  instead  of  having  two  or 
iites,  as  at  pr^ent.  The  chutes  can  be  closed  by  stone  dams,  the  material  for 
m  be  obtained  in  the  immediate  vicinity. 

tanks  in  this  reach  of  river  vary  in  height  from  6  to  25  feet,  except  about  1 
)w  the  town,  where  the  river  flows  at  the  foot  of  rocky  bluffs  which  are  about 
high. 

/Utler's  Mill  there  is  a  spring  which  has  a  regular  flow,  and  of  such  a  capacity 
he  low-water  season  it  is  a  prominent  feeder  to  the  river. 
Sutler's  Mill  to  Stanley's  Shoals,  a  distance  of  14  miles,  there  are  sixteen  shoals, 
in  depth  at  low- water  from  6  inches  to  2^  feet.  A  number  of  these  shoals  can 
>ved  by  concentrating  the  water  to  one  channel  by  low- water  dams.  Other 
'e  caused  by  logs  and  bowlders,  which  catch  tlie  sand  and  gfavel  that  may  be 
on  the  bottom  of  the  river.  The  shoals  created  by  the  latter  method  are  gen- 
ery  short.  This  reach  of  river  varies  in  width  from  75  to  250  feet,  has  about 
)f  leaning  trees,  and  contains  one  hundred  snags. 

Stanley's  Shoals  to  Indian  Ford,  a  distance  of  21  miles,  there  are  about  6  miles 
ig  and  overhanging  trees,  eleven  shoals,  and  one  hundred  snags, 
are  miles  in  this  reach  of  river  on  which  very  little  work  need  be  done,  being 
y  of  a  good  width  and  depth  and  free  from  dangerous  snags. 
Greenville  to  Indian  Ford  the  river  very  often  flows  along  the  bluffs,  but  at 
it  leaves  the  hills  and  passes  through  the  low  land,  having  banks  from  10  to 
ligh. 

d  miles  above  Indian  Ford  the  Mingo  River,  a  stream  about  75  feet  wide, 
He  Saint  Francis.     Smaller  streams  also  furnish  water  to  the  river. 
Indian  Ford  to  the  Cairo,  Arkansas  and  Texas  Railroad,  a  distance  of  25 
found  a  few  miles  of  le  ^niug  trfees,  one  hundred  and  twenty  snags,  and  sev- 
t-piles,  the  latier  extending  half  way  across  the  river. 

li  miles  below  the  railroad  is  a  drift-pile  about  200  feet  in  length,  completely 
iug  the  river.  It  is  composed  of  logs,  trees,  and  the  off'al  of  the  saw-mill  at 
oad  bridge. 

Big  Raft,''  the  next  obstruction  in  the  river,  is  about  25  miles  below  the  rail- 
Jy  the  time  I  arrived  at  the  raft  the  river  had  risen  to  within  3  feet  of  high- 
nd  about  12  feet  above  low-water.  At  this  stage  of  the  water  I  was  unable  to 
more  of  the  raft  than  the  top,  which  is  higher  than  the  banks  and  is  overgrown 
1  weeds. 

ription  of  the  raft  is  found  in  the  Report  of  the  Chief  of  Engineers  for  1873, 
',  in  the  report  of  Mr.  McKown  on  his  examination  of  the  Saint  Francis  River. 
;  pertaining  to  the  raft  is  as  follows: 

lis  place  the  river  is  choked  with  a  great  quantity  of  drift,  which  is  piled  up 
feet  high,  composed  of  logs,  trees,  timber,  and  all  the  d^brin  that  would  natur- 
its  way  into  the  stream  during  high-water.  The  raft  is  in  two  principal 
be  upper  is  about  800  feet  long,  300  feet  wide,  and  12  feet  deep;  then  an 
occurs  of  about  1,800  feet,  which  contains  some  drift,  and  is  full  of  snags; 
come  to  the  lower  portion,  which  is  about  1,000  feet  long,  300  wide,  and  15 

Mitions  of  the  different  portions  of  the  raft  are  the  same  now  as  when  exam- 
Mr.  McKown,  and  the  indications  are  such  as  to  justify  me  in  accepting  his 
[limensions.  The  raft  has  undoubtedly  ^rown  at  the  upper  end,  but  portions 
wer  end  have  broken  away  and  lodged  farther  down  the  stream. 
Qg  the  raft  and  proceeding  onward,  we  find,  for  the  next  20  miles,  the  banks 
m  2  to  10  feet  high,  the  river  very  crooked,  and  from  200  to  300  feet  wide, 
1  in  man^  places  naif  the  width  of  the  stream  is  grown  up  with  willows, 
each  of  nver  there  are  six  drift-piles,  one  of  which  extends  across  the  chan- 
se  drifts  vary  from  5  to  50  feet  in  length.  Four  trees  have  fallen  into  the 
obstructing  the  channel  and  affording  fine  opportunities  for  forming  larger 
ions. 

are  seventy-five  snags,  about  5  miles  of  leaning  and  overhanging  trees,  and  in 

:;es  large  trees  stand  in  the  channel.     Many  logs  and  snags  are  undoubtedly 

at  this  high  stage  of  water.     In  this  reach  there  are  severed  shoals,  which  are 

feet  deep  in  low-water.     The  material  on  the  bottom  of  the  river  is  sand. 

next  20  miles  we  have  generally  a  very  crooked  stream,  although  there  are  a 

tches  of  fine  river.    The  width  ranges  from  200  to  300  feet,  except  in  one  place, 

divides  into  two  chutes,  75  and  150  feet,  respectively.    The  larger  of  these 

J  blockaded  by  a  drift-pile,  whoso  length  is  200  feet.    Four  other  drift-piles 

)nt  half  the  width  of  the  river,  and  in  several  instances  are  on  the  channel 

he  stream  in  the  bends. 

are  sixty  snags  and  about  10  miles  of  leaning  and  overhanging  trees,  the 
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latter  being  exceedingly  bad  on  the  bends.    The  banks  vary  from  2  to  6  feet  high,  'tJi^MB 
under  4  feet  being  covered  in  very  high  water. 

From  the  lower  end  of  the  preceding  reach  to  Chalk  Blnff.  a  distance  of  15  milee,  tb^ 
river  is  very  crooked,  more  especially  on  the  latter  part  of  the  reach,  where  the  stre^iB 
is  formed  by  a  succession  of  bends—some  being  very  sharp. 

The  river  is  from  250  to  300  feet  wide,  its  banks  varying  from  4  to  15  feet,  except  £fl 
a  few  places,  where  the  bottom  lands  are  covered  with  water.  It  is  obstructed  by  niii« 
drift-piles,  two  of  which  extend  across  the  stream,  their  respective  lengths  being  10  and 
100  feet.  About  5  miles  of  leaning  and  overhanging  trees,  together  with  seventy-five 
snags,  would  interfere  with  navigation. 

Chalk  Bluff  is  a  small  town  situated  amongst  the  hills  on  the  right  bank  of  the  riyer. 
The  river  leaves  the  hills  shortly  after  passing  the  village. 

From  Chalk  Bluff  to  Brown *s  Ferry,  a  distance  of  17  miles,  the  river  is  from  200  to 
300  feet  wide,  has  seventy  snags,  about  6  miles  of  leaning  trees,  and  seven  drift-piles. 
Two  drift-piles  extend  across  tjie  river,  one  of  which  is  SX)  feet  long.  Many  of  these 
drift-piles  have  weeds  growing  on  them,  resembling,  in  this  respect,  the  "Big  Raff 

Some  of  the  bottom  lands  are  covered  with  water,  the  latter  being  1^  feet  below 
high-water. 

About  1  mile  below  Chalk  Bluff  there  is  an  old  mill-race,  whose  width  and  length 
are  about  50  feet  and  one-fourth  of  a  mile,  respectively,  through  which  there  is  a  stroug 
current.  About  2|  miles  of  river,  almost  devoid  of  current,  intervenes  between  the 
entrance  and  outlet  of  the  mill-race. 

At  Brown^s  Ferry  the  river  divides  into  two  chutes,  each  150  feet  wide,  which  form 
Seven-Mile  Island. 

Near  the  head  of  the  right  chute  is  an  accumulation  of  logs,  trees,  and  dtbrii  in 
general,  which  obstruct  the  channel.  The  left  chute  is  somewhat  better,  althoagh 
it  has  a  great  number  of  fallen  trees,  logs,  is  nearly  grown  up  in  many  places  with 
willows,  has  about  twenty-five  snags,  and  near  the  foot  of  the  island  is  closed  by  a  drift 
200  feet  long.  Where  the  waters  come  together  again  they  form  a  clean  river,  300  feet 
wide  and  3  miles  in  length.  From  this  point  to  the  head  of  Tev-Mile  Island,  a  distance 
of  3  miles,  we'have  two  drift-piles  that  completely  obtruct  the  river,  being,  respectively, 
50  and  200  feet  long. 

For  about  half  a  mile  of  this  reach,  thirty  snags,  growing  trees  and  brush,  fallen 
trees  and  tree-tops,  mingled  with  logs,  form  such  a  continuous  mass  as  to  make  navi- 
gation by  skiff  very  difficult. 

On  the  lower  end  of  the  reach  the  water  is  over  the  banks,  bein^  a  few  inches  deep 
in  the  bottoms.  A  2-foot  levee  has  been  built  on  the  Missouri  side  of  the  river  by 
the  authorities  of  Dunklin  County  ;  but  it  is  of  little  value,  as  it  is  broken  in  many 
places. 

Ten-Mile  Island  is  formed  by  the  river  dividing  into  two  streams,  and  are  known  w 
the  Saint  Francis  River  and  Vamer's  River.  The  former  is  closed  by  drift  and  vege- 
tation, the  latter  being  the  navigal)le  channel. 

The  head  of  Ten-Mile  Island  is  the  beginning  of  the  "Sunk  Lands.'' 

The  entrance  to  Varner's  River  is  about  50  feet  wide,  and  for  the  first  mile  is  very 
erooked,  and  has  tupelo  gum  trees  growing  in  the  channel.  Logs  crossing  the  streain 
about  every  300  feet  and  leaning  trees  skirting  the  water-way  are  the  greatest  addi- 
tional obstructions  to  be  found  in  this  distance.  . 

On  Ten-Mile  Island  and  on  the  mainland  there  are  some  good  farms,  the  cultivate^! 
land  on  either  side  of  the  river  being  from  2  to  5  feet  above  the  water.  The  water  *" 
this  stage  was  6  inches  below  high- water  and  about  1  foot  above  lowrwater,  maki*^l5 
the  oscillation  1^  feet.  This  small  oscillation  is  caused  by  the  water  spreading  over  » 
large  area  of  land.  On  the  east  side  of  Ten-Mile  Island,  the  situation  of  Varn^*  ? 
River,  the  width  of  the  water  is  about  1  mile,  and  is  grown  up  with  timber,  prio^^' 
pally  tupelo  gums.  # 

The  Vamers  River  channel  was  cleaned  some  years  ago  by  a  man  by  the  nam®  ^ 
Suggs,  under  a  contract  with  the  authorities  of  Dunklin  County,  Missouri.     This  c^^Sq 
nel  for  the  next  10  miles  is  exceedingly  crooked  and  varies  in  width  from  25  to  * 
fe<  ept  near  the  lower  end  of  the  reach,  where  it  passes  through  a  series  of  1**^  .\ 

tor,  more  properly  speaking,  areas  devoid  of  timber.    In  this  reach  there  are  ^^ig 

wenty  trees,  an  equal  number  of  snags,  and  numerous  cypress  knees  obstructing  ^ 
channel.  |.^i 

The  depths  in  this  10  miles  of  river  are  as  follows :  For  \  mile  the  depth  is  2  feet  ;  V^ 
^  miles,  3  to  4  feet;  and  for  5  miles,  5  to  6  feet.     In  many  places  in  this  reach  ^^ 
bott-om  is  covered  with  vegetation.  ^^0^ 

For  the  next  3  miles  the  channel  is  generally  defined  by  timber,  is  from  100  to  ^^ 
feet  wide,  and  from  7  to  9  feet  deep.     Aquatic  plants  then  make  their  appearanc^^ 
abundance.     Flag  defines  the  channel,  which  varies  in  width  from  50  to  200  feet^  ^^^ 
is  skirted  with  smart-weed,  which  increases  in  quantity  as  we  move  down  the  stre^^  1 
gradually  narrowing  the  channel  and  finally  closing  it.    The  smart- weed  is  abo*^       a 
feet  long,  and  extends  above  the  surface  of  the  water,  being,  in  the  thick  growth  ^ 
formidable  obstruction.    The  distance  through  the  worst  growth  is  about  1  mile. 


|y  .i-;:^ 
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I'oT  the  next  3  miles  the  channel  winds  amongst  the  trees  and  vegetation,  giving 
^ming  widths,  from  almost  no  channel  to  fine  stretches  of  river. 

Two  miles  farther  on  we  have  good  river,  but  in  the  following  6  miles  the  channel, 

in  some  places,  is  narrowed  np  by  smart- weed,  and  for  the  greater  distance  is  lost  in 

twpelo  ^am  timber,  there  being  no  defined  channel.    At  the  end  of  this  reach  the 

waters  again  come  together ;  but  this  feature  is  not  noticeable,  as  the  Saint  Francis 

River  is  choked  with  vegetation. 

In  the  next  12  miles,  which  brings  us  to  Bolin's  Ferry,  the  channel  is  from  2|  to  7 
feet  and  sometimes  over  10  feet  deep,  and  winds  through  the  vegetation,  with  widths 
varying  from  25  to  500  feet,  except  in  a  few  places,  where  it  is  entirely  closed. 

In  traveling  over  the  last  two  reaches  an  occasional  island  is  seen,  otherwise  there 
is  no  land  in  sight,  the  river  being  some  miles  in  width. 

At  Bolin's  Ferry  the  water  is  about  1^  feet  below  high-water,  and  has  an  oscillation 
of  about  H  feet. 

The  channel  for  the  next  11  miles  is  open,  varying  io  width  for  part  of  the  distance 
from  25  to  150  feet,  depth  from  3^  to  6  feet,  and  for  about  2  miles  tlie  channel  is  almost 
straight,  about  500  feet  wide,  and  over  10  feet  deep.  This  fine  stretch  of  river  crosses 
the  most  southerly  boundary  of  Missouri. 

The  channel  of  the  succeeding  5  miles  is  about  150  feet  wide,  5  feet  deep,  and  is 
well  defined  by  flag. 

Three  iniles'^mote  brings  us  to  Lest«r  Landing,  Arkansas.     This  last  reach  of  river 

Masses  through  a  cypress  brake,  and  has  an  average  depth  of  4  feet.  The  steamer 
[ariauna  occasionally  makes  trips  through  the  unimproved  channel  as  far  as  the 
Missouri  line,  the  owner  of  the  boat  having  a  plantation  in  that  vicinity.  Some  of  the 
land  on  the  islands  in  the  upper  part  of  the  "Sunk  Lands  "  are  cultivated,  but  the  only 
product  now  shipped  to  market  is  cotton.  Nearly  all  of  this  staple  is  brought  to  mar- 
ket by  way  of  Maiden,  thence  by  rail  to  New  Madrid,  on  the  Mississippi  River. 

fVom  the  Cairo,  Arkansas  and  Texas  Railroad  to  the  **  Sunk  Lauds  "  there  are  farms 
scattered  along  the  river,  the  most  densely  populated  settlement  being  from  Chalk 
Blnff  to  Browirs  Ferry. 

Cotton,  the  principal  product  of  the  soil,  which  produces  three- fourths  of  a  bale  to 
tlie  acre,  is  shipped  to  market  by  way  of  the  narrow-gauge  railroad  running  from 
Maiden  to  New  Madrid.  The  distance  from  Brown's  Ferrv  to  Maiden  is  15  miles. 
Quite  a  great  deal  of  cotton  is  raised,  each  farmer  having  from  5  to  15  acres  in  culti- 
vation. Although  large  quantities  of  the  staple  are  produced,  yet  I  deem  it  insuffi- 
cient to  warrant  the  expenditure  of  the  great  amount  of  money  necessary,  either  to 
cut  and  dredge  a  channel  through  portions  of  the  "  Sunk  Lands  "  to  river  communica- 
tion l)elow,  or  to  remove  the  "Big  Raff  and  the  other  numerous  and  formidable 
jbstnictions  in  the  river  from  the  **  Sunk  Lauds  "  to  the  Cairo,  Arkansas  and  Texas 
Railroad. 

The  river  from  Greenville  to  the  Cairo,  Arkansas  and  Texas  Railroad  has  five  recog- 
nized ferries,  which  are  in  good  condition,  and  apparently  do  considerable  business. 
Quite  a  number  of  farms  are  on  the  bauks  of  the  river.  Com,  oats,  and  wheat  are  the 
Pit)duct8,  which  at  present  are  of  little  value  otherwise  than  for  home  consumption. 

If  cheap  transportation  is  afforded  the  country  along  this  part  of  the  Saint  Francis 
River,  it  will  be  able  to  put  its  fine  timber,  cereals,  stock,  and  baled  hay  in  the  market. 

In  the  vicinity  of  Indian  Ford  there  is  considerable  iron  ore,  reputed  to  be  of  a  very 
&^  quality,  which  would  also  find  its  way  to  the  market.  Reliable  statistics  could 
^ot  be  obtained,  so  have  been  compelle<l  to  give  the  general  indications. 

A  small  steamboat,  which  intends  carrying  lumber  and  the  products  of  the  country 
^  the  railroad,  has  just  been  completed  at  Cutler^s  Mill. 

Should  it  be  deemed  advisable  to  improve  the  reach  of  river  from  Greenville  to  the 
^*iro,  Arkansas  and  Texas  Railroad,  I  have  no  doubt  but  that  that  country  would 
"®  greatly  benefited  by  increased  population,  and  the  country  at  large  by  the  resources 
^  the  region.  I  therefore  append  an  estimate  of  the  cost  of  improvement  for  this 
P^  of  the  Saint  Francis  River  for.  low-water  navigation. 

ESTIMATE. 

Sj^Uding  low-water  dams, 3, 000  cubic  yards,  at  $3 $9,000  00 

''^^at^boat,  with  necessary  tools 3,000  00 

Expenses  of  boat  for  one  month,  as  follows : 

*l^ltlneerin  charge $150  00 

Jfat« 75  00 

S^k 60  00 

r^'Micenmen,  at  $40per  month •   600  00 

^*^^>eistence,  18  men,  at  $15  per  month 270  00 

Total 1,165  00 
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Removing  snags,  &c.,  8  months,  at  $1,155 1^,240 61 

Contiugenoies,  15  per  cent 3,1^101 

Total  cost  of  improvement  from  Greenville,  Mo.,  to  Cairo,  Arkansas 
and  Texas  Railroad 24,42601 

This  improvement  should  he  made  during  the  summer  and  fall  months,  when  th 
stage  of  the  water  is  low. 
Very  respectfully, 

J.   B.   ROHRER, 
Assistant  Enginm. 
MiJ.  W.  H.  H.  Bexyaurd, 

United  States  Engineers, 


P  36. 

examination  of  obion  river,  tennessee. 

United  States  Engineer  Office, 

MeinphWj  Tenn.^  December  20, 1880. 

General:  I  bave  the  honor  to  submit  herewith  a  report  upon  the 
examination  of  Obion  River,  Tennessee,  in  accordance  with  act  of  Con- 
gress approved  June  14,  1880. 

The  river  is  formed  by  the  junction  of  the  North,  South,  Rutherfori 
Harris,  and  Big  Davidson  forks,  near  the  northwestern  part  of  the  State. 
It  tlows  through  Obion  and  Dyer  counties,  and  empties  into  the  Missis- 
sippi Kiver  at  Hall's  Point.  Four  miles  above  its  mouth  it  receives  the 
waters  of  the  Forked  Deer  and  tributaries. 

The  examination  was  made  by  Mr.  Zeph.  Harrison,  assistant  engineer, 
and  extended  from  Crockett,  the  point  of  crossing  of  the  Mobile  and 
Ohio  Railroad,  to  the  junction  with  the  Mississippi  River,  a  distance 
estimated  at  190  miles. 

The  upper  section  of  the  stream  is  crossed  by  the  following  railroads, 
viz:  New  Orleans,  Saint  Louis  and  Chicago  Railroad,  Nashville  and 
Chattanooga,  Mobile  and  Ohio,  and  Memphis  and  Paducah,  which  do 
all  the  freight  business  for  the  section  of  country  through  which  ther 
pass.  All  of  the  bridge  crossings  of  the  stream  are  built  uponpile  foun- 
dations, and,  being  witliout  draw  spans,  cut  oflf  all  water  communica- 
tion between  the  upper  and  lower  portions  of  the  river.  The  lower  of 
the  bridges,  that  of  the  Paducah  road,  is  115  miles  from  the  mouth,  and 
it  is  only  necessary  to  consider  this  lower  section  of  the  river  in  the 
contemplated  improvement. 

Mr.  Harrison  states  that  the  examination  showed  that  althoagh  the 
river  is  somewhat  narrow,  its  banks  are  high  and  ;ion-caving  for  the 
greater  part  of  its  length,  and  that  there  is  a  good  cliannel  throughoot 
the  whole  length  of  the  river,  the  least  dejith  in  the  lowest  stage  being 
4  feet,  except  on  the  shoals  occasioned  by  imbedded  logs,  the  removal 
of  which  would  cause  the  shoals  to  disappear. 

The  obstructions  to  navigation  are  snags,  logs,  leaning  timber,  &^ 
the  removal  of  which  would  constitute  the  principal  work  to  be  carried 
on  in  order  to  make  the  river  navigable  for  the  class  of  boats  that  nan- 
gate  the  stream.  These  boats  are  of  the  same  character  as  those  on  the 
Forked  Deer,  the  narrowness  of  the  river  and  the  shortne-ss  of  many  d 
the  bends  not  allowing  any  but  boats  of  small  dimensions  to  run  on  the 
river  except  in  the  lower  part. 

Mr.  Harrison's  estimate  for  removing  the  obstmctions  as  above-men* 
tioned  is  $28,809. 
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The  ObioD  rans  thrtmgfa  a  fine  and  heavily  timbered  coantrr,  and  the 
principal  article  of  ex|K>rt  is  lumber,  of  which  vast  quantities  are  an- 
nually shipped  both  in  the  lo^  and  as  sawed  lumber.    Numerous  saw* 
mills  line  the  stream,  and  they  are  kept  in  constant  operation.    The 
estimated  value  of  the  production  is  given  by  Mr.  Harrison  as  upwards 
of  $2,800,000.    The  railroads  control  all  the  trade  of  the  upper  section  of 
the  river  above  Obion  Station,  the  crossing  of  the  Paducah  Railroad ; 
helow  this  point  the  only  outlet  to  the  commerce  is  by  steamboat. 
Very  respectftdly,  your  obedient  servant, 

W.  H.  H.  Bexyattu), 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  8.  A, 


REPOKT  OF  MB.   ZEPH.    HARRISOX,  ASSISTANT  EXGIXEER. 

UxiTED  States  Engineer  Office, 

.  Major:  Having  received  yonr  iDstmctions  of  October  8, 1^?0,  to  make  an  exaniin*- 
^'on  of  the  Obion  River,  Tennes:*ee,  with  a  view  to  its  improvement,  I  respectfully 
^^ke  the  following  report: 

I  left  Memphis  with  one  man,  a  large  skiff,  and  a  complete  camp  outfit.  We  reached 
Crockett,  on  the  Mobile  and  Ohio  Railroad,  the  next  day.  Near  this  plaoe,  which  is 
j^  the  northwestern  comer  of  this  State,  the  Obion  River  is  formed  by  the  junction  of 
*^"^  Xorth,  8outh,  Rutherfonl,  Harris,  and  Big  Davidson  forks.  It  has  a  southwest- 
*''^v  flow  through  Obion  and  Dyer  counties  and  empties  into  old  channel  of  the  Mi»- 
*I****ippi  River,  4  mile»  by  water  from  the  main  river ;  this  stretch  has  since  received 
:^^  name  of  Obion  also,  as  no  water  flows  through  it  from  the  Mississippi  excepting 
^  high  stages.     The  length  of  the  river  is  225  miles,  pilots'  measurement. 

Having  heard  at  the  outMart  of  the  numerous  obstructions  in  the  river,  I  engaged 
^[^  more  men  and  started  my  examination  at  the  crossing  of  the  Mobile  and  Ohio 
J^ailroad,  as  there  are  ot^ly  10  miles  of  deep  water  above,  smd  the  railroad  takeo  all 
u«»  freight  from  that  section.  The  river  was  very  low,  not  over  1  foot  above  extreme 
.^^-water.  We  found  considerable  drift,  and  in  many  places  were  compelle^l  to  drag 
^*^  l)oat  around,  sometimes  over  banks  5  feet  high.  Tne  upper  river  has  a  width  of 
•bout  150  feet,  surface  of  water;  the  banks  are  from  5  to  15  feet  high  and  l5<0  feet 
*PHrt.  The  least  depth  of  water  is  just  below  Kimberlin's  Mill,  180  miles  from  the 
.  ''^^I'tq,  being  18  inches ;  the  greatest  depth  is  60  feet  and  85  milea  from  the  mouth, 
^Qile  the  average  is  about  7  feet  at  lowest  stages.  Midway  between  the  last-men- 
^^iied  i)oint«  and  near  Obion  Station,  on  the  Memphis  and  Paducah  Railroail,  the 
'['^♦'r  divides  into  six  different  cut-ofts,  the  largest  of  which  is  nearly  as  wide  as  the 
^^er,  which  is  very  narrow  here  and  completely  tilled  with  drift.  It  has  the  appear- 
'^Uce  of  an  immense  wood-pile  30  feet  high  and  1,500  feet  long.  This  whole  region, 
^ni bracing  nearly  2  miles  of  river  distance,  is  one  set  of  rafts,  but  advantage  can  be 
J*^en  of  a  certain  cut-off,  which  is  nearly  free  from  drift  and  will  shorten  the  distance 
^y  Water  considerably.  This  cut-off  has  an  average  breadth  of  60  feet,  a  minimum 
^^1>th  of  3  feet,  and  is  about  a  quarter  of  a  mile  long.  It  began  raining  very  hard 
^hile  we  were  at  this  place,  and  the  river  commenced  rising,  but  we  kept  ahead  of 
5^«  main  rise  unril  we  reached  the  mouth.  The  numerous  booms  at  the  different  saw- 
5^'llfl  along  the  banks  gave  us  considerable  trouble  as  well  as  the  rafts  of  saw-logs  we 
^^^ontered,  which^  often  detain  the  steamers  for  hours  at  a  time.  * 

CHARACTER  OF  ADJACENT  COUNTRY. 

I    *^e  valley  of  the  Obion  River  varies  in  width  from  4  to  10  miles.    That  part  which 

J*  *tihject  to  frequent  overflows  is  very  poor  and  unproductive,  but  there  ia  not  much 

^^d  of  this  class,  as  shown  by  the  nigh  banks.    The  rest  is  extremely  rich,  and  ia 

^^ken  of  very  highly.     **  Killebrew^s  Resources"  and  **  Safford's  Geology  of  Tennes- 

g^J^  place  this  section  among  the  very  first  in  the  State,  both  as  to  cotton-production 

^^  timber.    Some  3  or  4  miles  from  the  river  there  is  a  kind  of  soil  especially  adapted 

f    ^be  growth  of  tobacco.    This  article  is  raised  in  large  quantities,  and  nas  a  nam 

^.^  its  Sneness  and  silkineas.    There  seems  to  be  a  variety  of  soils  along  the  Obion 

^^er,  each  of  which  is  a  favorite  with  the  farmer  for  the  culture  of  some  especial 
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article.  Drought  never  affeot-s  this  coiintry  as  it  does  the  majority  of  places;  thiii< 
prohably  owing  to  the  immense  forests,  which  are  unequalled  in  this  or  auj  of  tk 
neighboring  States.  The  undergrowth  is  principally  cane  and  paw-paw,  while  the 
larger  timber  consists  of  poplar,  oak,  gum,  walnut,  beech,  8Ugar>tree,  and  hickorr. 
Some  of  these  trees  are  oi  enormous  size  and  height,  fairly  rivaling  the  mamnioth 
trees  of  California. 

At  the  exposition  held  in  Nashville  in  1872  was  exhibited  a  cut  12  inches  loDgUken 
fh)m  a  sassafras  tree  grown  on  this  river  which  measured  inside  the  bark,  which  "ta 
2  inches  thick,  4  feet  and  8  inches  in  diameter.  This  cut,  taken  from  the  tree  at  a  dis- 
tance of  12  feet  from  the  ground,  was  perfectly  solid.  Here  also  are  found  inAmoioth 
poplar,  and  even  oak,  trees  reaching  the  enormous  height  of  150  feet  and  measuring 5 
and  8  feet  in  diameter.  But  independent  of  these  extraordinary  tre*»s,  the  timUrtrf 
the  country  is  wonderfully  large  and  stands  exceedingly  thick  upon  the  grouDd. 
Numerous  saw-mills  line  the  river  bank  and  are  constantly  running.  Nearly  all  th« 
capital  engaged  in  this  business  is  from  Cincinnati  or  Chicago,  and  I  heard  ot  not  N 
than  twenty  mills  in  prospectus.  Fine  herds  of  cattle  of  the  improved  kinds  of  stock 
^raze  among  the  cane,  which  appears  wherever  the  forests  are  not  too  thick  to  ckd 
Its  growth. 

TRIBUTARIES. 

'Mill,  Richland,  Clover  Lick,  and  Reed  creeks  and  Reelfoot  Bayou  empty  into  the 
Obion  River,  the  last  mentioned  being  the  outlet  for  the  celebrated  Reelfoot  laXt 
These  creeks  vary  in  width  from  30  to  90  feet  near  the  mouths,  and  generally  have » 
good  a  channel  up  a  few  miles  as  the  main  river.  The  timber  is  similar  to  that  list 
mentioned. 

OBSTRUcrnoxs  to  navigation,  improvements,  and  estimates. 

The  ordinary  obstructions  existing  to  a  greater  or  less  extent  on  all  rivers  are  foond 
on  this  stream,  viz:  snags,  drift,  embedded  logs,  overhanging  timber,  &c.  Veryfrw 
of  the  farms  run  down  to  the  bank,  consequently  overhanging  timl>er  is  one  of  the 
most  serious  obstacles,  and  runs  nearly  the  whole  length  of  the  river.  This  timber, 
being  very  large,  often  falls  across  the  entire  width  of  the  river  and  holds  a  coni«<1erable 
amount  of  drift  above  it.  In  a  number  of  places  logs  have  become  embeddwl  in  the 
bottom,  which,  in  the  upper  part  of  the  river,  is  about  a  foot  of  sediment  over  cUy. 
But  in  many  respects  the  Obion  is  a  very  superior  river.  Although  it  is  somewhit 
narrow,  its  banks  are  high  and  non-caving,  and  there  is  a  deep  channel  for  235  con- 
secutive miles,  the  least  depth  in  the  lowest  stage  being  4  feet,  excepting  the  shoals 
occasioned  by  embedded  logs.  It  is  rather  tortuous  in  places,  but  the  steamers  now 
running  in  the  river  have  little  trouble  making  the  bends. 

In  the  lower  river  sand  appears,  but  the  narrowness  of  the  river  keeps  it  from  form- 
ing into  bars.  We  counted  4,150  snags,  720  sawyers,  71  drift  piles,  1  raft,  5,600  trw« 
about  to  obstruct  the  river,  and  21  places  where  there  are  embedded  logs ;  hnt  th* 
number  of  snags  and  sawyers  was  probably  small  on  account  of  the  stage  of  wat« 
having  risen  from  2  to  3  feet  above  low-water.  *'Tigertail"  is  the  name  given  to  a 
canal  dug  by  the  State  some  years  ago  from  Forked  Deer  into  Obion  River.  From 
this  canal  to  the  mouth  of  the  river,  4  miles,  it  is  very  narrow  and  one  succession  of 
drift  and  snags.  It  is  from  6  to  10  feet  deep  and  has  a  current  of  5  miles  an  hour.  It 
is  the  most  important  part  of  the  river,  however,  as  it  is  the  outlet  of  the  Forked 
Deer  trade.  Besides  this  there  is  very  little  work  needed  in  Old  Channel.  The  Mem- 
phis and  Paducah  Railroad  has  a  bridge  across  the  river  at  Obion  Station.  Itisi^ 
feet  above  low-water  in  the  clear  and  its  spans  are  only  12  feet.  This  should  be 
changed  to  a  draw-bridge. 

For  the  improvement  of  this  river,  a  flat-boat  could  be  built  and  arranged  with 
shears  to  pull  snags.    The  monthly  expenditure  of  running  this  boat  would  be: 

Supervising  engineer $150  W 

Mate  .  -...1 r.» 

Cook  aud  helper 60  ^^ 

Ten  laborers,  at  ^0 300  06 

Subsistence,  14  men,  at  $15 ^10  ^^ 

Total 7»00 

The  banks  could  be  cleared  of  timber  to  a  width  of  30  feet  on  either  side ;  this  I  e*^' 
mated  at  a  cost  of  f  112  a  mile,  and  the  distance  to  be  100  miles. 
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rtSCATB  OF  COST  OF  PROPOSED  IMPROVKMRNT  OF  OBION  RTVICR  FROM  CROCKETT 
ro  THE  3IOUTH,  225  M1I.KS)  SO  AS  TO  MAKE  IT  NAVIGABLE  FOR  EIGHT  MONTHS  IN 
THE  YEAR. 

Ut-boat  for  removing  snags,  drift,  Sec |2,000  00 

>utfit  of  tools,  rope,  &c.,  ^00 ;  25  per  cent,  for  repairs,  $100 500  00 

lemoving  snags,  drift,  &c.,  five  montW  work,  atf795;  add  one  month  for 

moviDg 4,770  00 

Clearing  the  banks  of  timber,  60  feet  wide,  for  a  distance  of  160  miles,  at 

$112  per  mile 17,920  00 

llat-boat  for  quarters,  &c 1,000  00 

Contingencie®,  10  per  cent 2,619  00 

Total  estimated  cost  of  improvement 28,809  00 

COMMERCIAL  STATISTICS. 

There  are  fonr  steamers  which  ply  in  the  lower  river,  viz,  the  Alph  Stevens,  Mark 
Twain,  Obion,  and  Dyersbnrg,  the  total  tonnage  of  which  is  nearly  2,000 ;  six  keel- 
'H>at8  also  are  engaged.  These  boats  seldom  ascend  the  river  very  high,  on  account 
>f  the  snags,  but  manage  very  well  in  high  stages  of  water,  when  they  are  able  to  go 
hrough  the  different  cut-offs  and  escape  the  drift  which  is  generally  found  in  the  old 
hannels. 

The  principal  article  of  export  is  lumber,  of  which  vast  quantities  are  annually 
tupped,  both  in  the  log  and  sawed. 

The  Memphis  and  Paducah  Railroad  is  making  an  attempt  at  canyiug  the  exports 
[  the  upper  river  country,  but,  being  an  unfinished  road,  it  is  unable  to  carry  goods 
ithout  an  unreasonable  tariff.  The  lumbermen  were  constantly  complaining,  while 
^as  in  that  vicinity,  of  high  rates  and  no  cars.  Where  twelve  cars  a  day  were  re- 
tired for  their  business  alone,  only  three  would  be  furnished  and  sometimes  none, 
hy  the  railroad  authorities  failed  to  see  their  own  interests  better  than  this,  I  could 
t  see,  unless  their  limited  capacity  could  not  keep  pace  with  the  requirements  of  trade, 
addition,  it  might  be  said  that  the  principal  lumber  comes  from  near  the  river  bank, 
d  the  expense  of  hauling  is  another  item  which  deducts  firom  the  profits  of  the  busi- 

^  consequently  discouraging  it  to  that  extent. 

•  •«  •  •  •  • 

^e  value  of  the  imports  and  exports  in  the  valley  of  the  Obion  River  amounts  to 

800,000. 

^ery  respectfully  submitted. 

Zeph.  Harrison, 
Assistant  Engineer, 
^aj.  W.  H.  H.  Bentaurd, 
Corp»  of  Engineers^  U.  S.  A. 
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EXAMINATION  OF  SOUTH  FORKED  DEER  RIVER,  TENNESSEE. 

United  States  ENaiNBER  Office, 

Memphis^  December  10, 1880. 

General  :  I  have  the  honor  to  present  the  following  report  of  an  ex- 
^ination  of  the  South  Forked  Deer  River,  Tennessee,  made  in  accord- 
ce  with  act  of  Congress  approved  June  14,  1880 : 
The  river  heads  in  SlcNairy  and  Henderson  counties,  and,  flowing  in  a 
tieral  southwesterly  direction,join8  the  main  Forked  Deer  River  about 
niles  below  Dyersburg.  It  flows  through  Madison  County,  forms  the 
Undary  between  Haywood  and  Lauderdale  and  Crockett  and  Dyer 
inties.  It  is  the  most  important  of  all  the  branches  that  form  the 
kin  stream.  The  examination  was  made  by  Mr.  Zeph  Harrison,  assist- 
fc  engineer,  whose  report  is  annexed,  and  extended  from  Jackson, 
Hn.,  which  was  formerly  the  head  of  navigation,  to  its  junction  with 
i  main  Forked  Deer. 

94  E 
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The  commerce  of  the  country  through  which  the  stream  passes  is  re^^ 
considerable,  as  will  be  seen  by  reference  to  the  statistics  in  Mr.  Harri- 
son's report.  Before  the  introduction  of  the  railroads  all  this  commerC5® 
was  carried  upon  the  stream,  and  the  crops  had  an  outlet  to  the  Mis- 
sissippi River.  Of  late  years,  however,  the  Mobile  and  Ohio,  the  Mis- 
sissippi Central,  the  Louisville  and  Nashville,  and  the  narrow-gauge  rail- 
road from  Brownsville,  Tenn.,  northward,  have  been  constructed,  aad 
the  products  have  been  diverted  in  other  directions.  All  these  railroads 
have  bridges  across  the  river,  without  draw-spans  for  the  passage  of 
boats,  and  consequently  they  act  as  complete  obstructions  to  navigatioo. 
The  Memphis  and  Paducah  Railroad  is  now. in  course  of  construction^ 
and  will  cross  the  river  near  Dyersburg.  It  is  not  known  what  charac- 
ter of  bridge- will  be  constructed,  but  judging  from  their  bridges  over 
other  streams,  it  will  be  without  a  draw.  K  so  built,  it  will  block  the 
river  completely  above  that  point. 

As  the  railroad  bridges  are  complete  obstructions,  as  at  present  con- 
structed, I  do  not  deem  it  necessary  to  consider  the  upper  section  of  tbe 
river  above  the  Brownsville  narrow-gauge  road.  From  the  latter  poiixt 
down  the  people  are  dependent  upon  the  river  for  the  transportation  of 
their  crops  and  the  return  of  plantation  and  other  supplies.  The  nati*-- 
ral  obstructions  are  snags,  logs,  and  leaning  timber,  and  their  remov^*^ 
would  constitute  the  principal  improvement  to  be  carried  on  to  rend^^ 
the  stream  navigable  at  a  time  when  there  would  be  sufficient  water  i 
the  river  for  navigation  purposes.  The  total  length  of  stream  needin 
this  work  is  about  100  miles,  and  the  estimated  cost  of  removing  th 
obstructions  is  $19,250. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  JJ.  8.  A. 


llM  atr 


"«  ^  it 
--Off  u 

r.-ji:  t 


*  feel 
oi 

u 


report  of  mr.  zeph.  harrison,  assistant  enginerr. 

United  States  Engineer  Office, 

MemphiSj  Tenn,^  December  16,  1880. 

Major  :  I  respectfully  make  the  following  report  npon  the  recent  examination 
tha  South  Fork  of  the  Forked  Deer  River,  Tennessee,  made  under  your  dire6tion: 

The  South  Fork  takes  its  rise  in  McNairy  County,  not  far  from  Jackson  (Madis(v 
County).  It  has  a  general  southwesterly  flow.  It  traverses  the  central  part  of  M 
isou  County,  and  then  divides  the  counties  of  Haywood  and  Lauderdale  from  th 
of  Crockett  and  Dyer,  flowing  into  the  Forked  Deer  8  miles  helow  Dyersburg. 
length  of  the  river  is  about  250  miles,  195  of  which  were  examined ;  these  distaoa 
were  estimated  by  raftsmen  on  the  river.  Having  understood  that  Jackson,  on  t 
Mobile  and  Ohio  Railroad,  was  the  old  head  of  navigation,  I  made  it  the  initial  pol 
of  my  examination.  From  this  place  I  gradually  descended  the  river  in  a  skiff,  wl^  h 
a  party  of  three  men,  taking  notes  of  the  sinuosities  of  the  stream,  soundings,  nurol>^ 
and  position  of  snags,  accumulations  of  drift,  &c.  We  were  constantly  troubled  t^y 
foul  weather,  never  having  two  fair  days  in  succession.  The  drift  also  frequen't:  ly 
compelled  us  to  unload  and  carry  the  boat,  with  our  effects,  to  a  point  below  theo'*> 
struction.    The  stage  of  water  varied  at  times  from  4  to  6  feet  above  low-water. 

CHARACTER  OF  ADJACENT  COUNTRY. 

The  valley  of  the  South  Fork  is  very  extensive,  reaching  eastwardly  to  withii*  ^ 
miles  of  the  Tennessee  River.  It  varies  in  width  from  1  to  8  miles.  The  "  MissisBi^^Jl 
Bluff"  borders  the  entire  valley  on  either  side.  The  soils  on  this  bluff  are  consti"*^ 
tionally  different  from  those  in  the  valley.    The  first  is  composed  of  a  fine  calcareo'*^ 


f 
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sUicionB  earth,  often  presenting  an  ashen  aspect  as  to  color  and  consistence,  but  some- 
times of  a  reddish  cast,  occasionally  black,  and  sometimes  orange ;  these  are  among 
the  moet  fertile  in  the  State.  Tobacco,  cotton,  com,  wheat,  oats,  clover,  and  the 
grasses  grow  luxuriantly  upon  them,  while  the  native  growth  is  of  marvelous  exu- 
oerance.  The  second  is  the  well-known  "  alluvial,"  more  or  less  common  in  all  creek 
uid  river  valleys ;  this  is  good  com  land,  although  it  is  generally  in  cotton.  About 
two-thirds  of  the  high  lands  and  one-tenth  of  the  bottoms  are  in  a  state  of  cultlva- 
tion;  the  balance  is  covered  with  a  dense  growth  of  timber.  White  oak,  ash,  poplar, 
chestnat,  and  hickory  predominate ;  but  beech,  elm,  cypress,  cottonwood,  and  other 
kinds  are  found  here. 

Along  the  escarpment  of  the  bluff  I  noticed  some  very  peculiar  trenches  about  10 
feet  wide,  5  feet  deep,  and  running  back  perpendicular  to  the  face  of  the  blnif.  I  ac- 
counted for  these  by  the  supposition  that  they  had  been  formed  by  the  earthquakes 
of  1811-'I2;  they  were  probably  very  deep  at  the  time,  but  have  been  filling  in  grad- 
ually and  will  eventually  disappear.  I  also  saw  croppLngs  of  lignite  near  these  places 
and  one  small  mine. 

TRIBUTARIES. 

Little  Middle  Fork,  Jones*,  Johnson's,  Cub,  Turkey,  North  Branch,  Nixon's,  and 
Otter  creeks  all  flow  into  the  South  Fork  They  vary  in  width  at  the  junctions  from 
30  to  100  feet  and  in  depth  from  5  to  10  feet.  They  are  principally  used  for  rafting. 
Turkey  Creek  has  some  flue  chalybeate  springs  along  its  banks.  The  finest  timber  is 
found  on  these  smaller  streams.  This  is  perhaps  due  to  the  main  river  overflowing. 
Cypress  is  the  only  exception,  this  confining  itself  to  the  swamps  and  overflowed  land. 

OBSTRUCTIONS  TO  NAVIGATIOI^,  IMPROVEMENTS,  AND  ESTIMATES. 

'Hie  upper  river  is  very  sinuous,  the  bends  being  short  and  numerous.    This  part 

of  the  river  is  crossed  by  the  Louisville  and  Nashville,  the  Mobile  and  Ohio,  and  the 

^fississippi  Central  railroads,  which  drain  the  country  of  its  surplus  products.    Three 

y^re  roads  are  being  projected  in  the  same  vicinity,  and  it  is  thought  will  be  built. 

The  river  here  is  also  completely  blocked  up  by  drift  in  several  places ;  therefore  it 

^^  not  seem  advisable  to  improve  this  part.    I  have,  however,  estimated  upon  it. 

*™ni  Jackson  to  Sharon,  81  miles,  the  work  of  pulling  the  snags,  removing  a  brush 

aaoj  (mill  site),  and  clearing  the  banks  would  cost  at  least  $45,000.    As  the  railroads 

f*^  are  able  to  do  the  whole  business,  and  as  there  is  competition  enough  already  to 

J^Wce  rates,  I  see  no  reason  for  any  change.    Below  Sharon,  however,  the  people  are 

dependent  on  the  river  or  a  very  long  haul  over  bad  roads.    This  part,  from  Sharon 

^  tlxe  mouth,  114  miles,  I  have  carefully  estimated  upon.    The  obstructions  consist  of 

?*S'B,  drift,  and  overhanging  timber.     I  counted  3,850  snags,  122  drift-piles,  and  7,600 

?^^  about  to  fall  in  the  water.     For  pulling  the  snags  and  removing  the  drift  a  small 

2*^lioat  can  be  built  at  Chestnut  Bluflf,  where  keel-boats  are  being  constantly  con- 

vi'^^ted.    This  boat  should  draw  about  1  foot  of  water  and  have  the  necessary  ma- 

4?^^  and  rigging  for  its  purpose. 

i^e  best  time  for  the  work  is  from  July  to  Decombe|,  when  the  water  is  low. 
^H.e  banks  can  be  cleared  to  a  width  of  30  feet  on  either  side.    This  would  cost 
•"^^Ut  $105  a  mile. 

^"**UiATE  OP  COST  OP   PROPOSED   IMPROVEMENT   OF  SOUTH  FORK  FROM  SHARON   TO 

THE  MOUTH,    114  MILES. 

PI 

yT  ^"fc-boat  for  pulling  snags  and  removing  drifc,  outfit,  &c $3, 000 

n}'^^  months  in  field 6,300 

^^ring  the  banks  60  feet  wide,  felling  the  trees  and  cutting  them  into  12-foot 

p/^ngths,  80  miles,  at  $105 8,400 

r,*^t.boat  for  quarters 800 

^titingencies,  10  percent 1,750 

Total 19,250 

^  l^is  ftmount  judiciously  expended  would  give  safe  navigation  six  months  in  the 

COMMERCIAL  STATISTICS. 

%^^ery  little  trade  has  been  carried  on  of  late  y<>ars  on  the  South  Fork,  for  the  reasons 
^^t  the  upper  river  country  now  has  railroad  facifities  and  the  river  is  so  full  of  drift 
^^t  the  larger  steamers  have  refused  to  run  in  that  trade  any  longer.  Some  rafting 
^  QtiU  going  on  during  high  stages  of  water,  bnt  there  is  so  much  danger  and  expense 
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attending  it  that  the  annual  decrease  is  very  perceptible.  From  Chestnut  BlnfF  a  f 
hundred  bales  of  cotton  and  some  seed  are  taken  by  the  steamer  Obion  at  every  rise 
the  river,  but  even  this  has  fallen  off  so  that  the  citizens  of  this  place  are  bnildi 
keel-boats,  in  the  absence  of  steamers,  as  the  only  resort  for  marketing  their  from 
This  mode  of  transportation  in  this  kind  of  a  stream  is  so  expensive  that  it  ir 
eventually  discourage  exporting  from  that  section,  which  embraces  about  300  sqna 
miles  outside  of  the  district  accessible  to  the  railroa<ls.  As  before  mentioned,  sod 
years  ago  the  head  of  navigation  was  at  Jackson,  which  then  had  about  2,000  iohal 

itant«. 

«•«*««  ft 

Memphis  is  the  market  for  this  section,  and  draws  from  it  considerable  cotton  an 
lumber.  The  people  are  talking  of  emigrating  unless  there  be  better  communicatio 
with  the  neighboring  districts,  and  cheaper  as  well  as  safer  transport  for  their  pn 
ductions. 

Very  respectfully,  your  obedient  servant, 

Zeph.  Harrison, 
A88i8tant  Engineer, 
Maj.  W.  H.  H.  Bentaurd, 

Corps  of  Engineers,  U,  8,  A, 


P  38- 
EXAMINATION  OF  NORTH  FORKED  DEER  RIVER,  TENNESSEE. 

United  States  ENaiNEEB  Office, 

Memphis  J  Tenn.^  December  20, 1880. 

General:  I  have  the  honor  to  submit  the  following  report  of  an  e: 
amination  of  the  North  Forked  Deer  River,  Tennessee,  made  in  accon 
ance  with  act  of  Congress  approved  June  14, 1880. 

While  the  Forked  Deer  Eiver  proper  is  formed  by  the  confluence  • 
several  streams,  known  as  the  South,  Middle,  and  North  Forks,  tt 
name  of  North  Forked  Deer  has  been  given  to  the  North  Fork,  an 
its  continuation  as  the  main  river,  after  being  joined  by  the  other  t^ 
branches,  and  as  such  has  been  included  in  the  examination  made  £ro: 
the  initial  point  to  the  junction  with  the  Obion,  4  miles  firom  the  Mi 
sissippi  River. 

The  examination  was  made  by  MK  Zeph.  Harrison,  assistant  enginee 
and  party,  and  extended  from  Collins  to  the  mouth,  a  distance  of  14 
miles.  An  examination  of  that  portion  of  the  stream  below  Dyersbur, 
a  length  of  34  miles,  was  made  in  1873,  under  the  direction  of  Maj^ 
Suter,  Corps  of  Engineers,  the  report  upon  which  will  be  found  in  tt 
Report  of  the  Chief  of  Engineers  for  1874,  part  1,  page  375.  No  appr^ 
priation  was,  however,  made  for  the  improvement. 

The  North  Fork  is  formed  by  the  junction  of  several  smaller  streauL 
near  Trenton,  a  station  on  the  Mobile  and  Ohio  Railroad,  in  Gibsa 
County.  It  flows  in  a  general  southwesterly  course,  forming  the  bouni 
ary  between  Dyer  and  Lauderdale  counties,  and  joins  the  Obion  Rive, 
about  4  miles  above  the  junction  of  the  latter  with  the  Mississipi 
River.  Its  two  principal  branches  are  the  Middle  and  South  ForkJ 
The  latter  river  I  am  also  required  to  report  upon.  The  total  lengt 
of  the  river  is  estimated  at  250  miles,  though  it  was  only  considere 
necessary  to  examine  about  140  miles  of  it.  This  is  divided  into  tw 
parts,  from  Collins  to  junction  with  the  South  Fork,  and  from  them 
to  the  mouth. 

In  the  first  stretch,  a  distance  of  about  110  miles,  the  natural  obstni< 
tions  to  navigation  are  snags,  logs,  and  leaning  trees.  The  river  has 
reneral  width  of  about  100  feet,  and  though  at  various  points  it  present 
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iral  depth  of  aboat  5  feet,  there  are  many  points  where,  during  lo w- 
,  not  over  1  foot  depth  is  found.  The  river  is  very,  winding,  ren- 
g  the  navigation(evenif  clear  of  obstructions),  except  by  steamers 
e  very  smallest  class,  a  matter  of  considerable  difficulty. 

0  railroads  are  now  projected  which  will  cross  the  upper  section  of 
iver.  These  are  the  narrow-gauge  road  from  Brownsville,  running 
iward,  and  the  Memphis  and  Paducah  Eailroad.  The  latter  has 
dy  constructed  a  bridge  across  the  river  at  Dyersburg,  under  au- 
ity  from  the  8tate,  and,  as  built,  will  be  a  complete  obstruction  to 
gation  above  that  point,  as  no  arrangement  has  been  made  for  a 
r.    At  the  present  time  a  portion  of  the  north-approach  span  has 

1  removed,  to  allow  the  passage  of  stave-boats.  The  gap  now  exist- 
in  the  road  will  undoubtedly  be  closed  up,  and  that  section  of  the 
r  above  the  bridge  will  be  completely  cut  off  from  all  communication 

the  section  below.  That  part  of  the  river  fix)m  Dyersburg  down, 
itance  of  about  34  miles,  will  then  be  the  only  portion  left  in  a  nav- 
le  condition. 

e  lower  section  of  the  river,  from  junction  of  South  Fork  to  the 
/h,  a  distance  of  24  miles,  has  a  general  width  of  about  150  feet, 
i  depth,  at  low-water,  except  on  the  bars,  of  about  3  feet.  In  the 
r  river  the  depth  on  the  bars  at  low- water  is  less  than  1  foot. 
e  obstructions  to  navigation,  during  either  high  or  low  water,  are 
5,  logs,  and  leaning  timber,  and  in  low- water  the  bars  and  short 
s.  In  this  part  of  the  river,  as  in  the  upper,  only  small  steamers 
>e  able  to  navigate,  even  if  the  improvement  be  undertaken. 
'.  Harrison  estimates  the  cost  of  improving  the  river  as  follows: 

CoUins  to  South  Fork,  110  milea $19,952  50 

Sonth  Fork,  to  mouth,  24  miles 15,415  75 

Total 35,368  25 

e  products  of  the  country  through  which  the  river  passes  consist 
►tton,  tobacco,  corn,  cattle,  staves,  lumber,  &c.,  the  estimated  value 
hich  is  placed  at  about  $2,000,000. 

le  report  of  Mr.  Harrison,  giving  in  detail  the  character  of  the 
tpy,  obstructions  to  navigation,  products,  and  estimate  for  cost  of 
t)vement,  is  appended.  * 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 
ig.  Gen.  H.  G.  Wright, 

Chief  of  Engineersj  U.  8,  A. 


kbport  of  mr.  zeph.  harrison,  assistant  exoinekr. 

United  States  Engineer  Office, 

MemphiSf  Tenn. 

jor:  I  have  the  honor  to  submit  the  foUowiug  report  upon  the  recent  exauiina- 
•f  the  North  Forked  Deer  River,  Tennessee,  made  nnder  your  direction: 
8  river  is  formed  by  the  confluence  of  several  streams  near  Trenton,  on  the  Mo- 
>nd  Ohio  Railroad,  and  in  the  central  part  of  Gibson  County.  Its  general  flow  is 
jrly  to  Dyersburg,  then  southwesterly,  dividing  the  counties  of  Dyer  and  Lauder- 
then  westerly  again,  finally  emptying  into  Obion  River  4  miles  above  its  mouth. 
t  miles  below  Dyersburg  the  South  Fork  empties  into  the  North  Fork,  and  below 
)oint  it  is  sometimes  caUed  the  main  river,  but  generally  known  by  the  name  of 
lorth  Forked  Deer  River  to  the  mouth. 
e  mouth  of  the  river  was  formerly  at  Ashport,  on  the  Mississippi  River,  but  a 
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great  amoant  of  drift  havioj;  floated  out  of  that  river  into  the  Obion  and  tJieoceiBBJ 
the  Forked  Deer,  the  State  made  an  appropriation  for  a  canal  between  thi«  river aii, 
the  Obion.  That  part  below  this  canal  and  down  to  Ashport  is  now  called  '*  OM  'a^ 
'*Lost^  channels,  and  is  never  nsed,  being  completely  blocked  np  with  snagt  aiil 
drift.  This  canal  is  commonly  called  **  Tigertail,''  and  has  diverted  the  entire  tni  I 
from  Ashport  to  Hale's  Point,  near  the  month  of  the  Obion.  The  length  of  the  nf« 
by  the  present  channel  is  250  miles,  pilots'  estimate. 

The  examination  was  conducted  in  an  open  skiff,  with  a  party  of  three  men,  bm 
the  month  of  the  river  to  '*  Collins',''  140  miles.  Carefnl  note  was  taken  of  the  pos- 
tion  and  number  of  all  snags,  drift-piles,  leaning  timber,  and  ban.  At  the  oat«un 
the  stage  of  water  was  abont  1  foot  above  the  dry-season  level,  and  the  weathff 
favorable,  bat  it  soon  changed  to  heavy  rains  and  colder  weather.  The  river  roie ) 
leet.  This  doubtless  concealed  many  of  the  snags  and  other  obstructions,  bat  I  hi 
reliable  information  from  the  steambbatmen  running  on  the  river.  The  nature  of  tk 
river,  banks,  and  obstructions  are  different  in  the  upper  and  lower  river,  conaequentlj 
I  will  treat  them  separately. 

COLLINS  TO  THE  MOUTH  OF  SOUTH  FORK. 

(110  miles.) 

This  part  of  the  river  is  very  sinuous,  the  bends  being  very  sharp  and  numerwB. 
The  river  has  a  varying  width  of  from  75  to  1.50  feet,  averaging  about  100.  The  deptk 
was  rather  uniform,  l>eing  generally  5  feet  at  low-water,  but  there  are  places  ^ij/ft 
there  is  less  than  a  foot  ot  water  in  the  summer.  There  are  also  holes  occasionally  tf 
deep  as  35  feet.  The  meanderings  of  the  stream  in  the  valley,  which  is  from  1  to  3 
miles  in  width,  often  brings  it  in  contact  with  the  bluffs,  forming  a  bank  of  over  10") 
feet  on  one  side  and  about  5  feet  on  the  other.  But  the  banks  are  generally  10  feet 
above  low-water,  and  non-caving. 

CHARACTER  OF  ADJACENT  COUNTRY. 

The  escarpment  of  the  plateau  or  highlands  of  West  Tennessee,  to  which  the  gen- 
eral name  of  the  **  Mississippi  Bluff"  has  been  given,  borders  the  river  valley  on  eith«r 
side.  It  is  from  100  to  150  feet  above  the  river.  Two-thirds  of  the  highlands  ut 
probably  in  a  state  of  cultivation  ;  the  balance,  together  with  nearly  the  whole  of  the 
bottom  lands,  is  covered  with  a  dense  growth  of  timber.  The  soil  of  the  highlands  is 
what  is  known  as  *'  bluff  loam,"  and  is  said  to  be  the  finest  producing  soil  in  the  Stat^ 
Cotton,  tobacco,  com,  and  wheat  are  raised  for  export,  as  also  cattle  and  hogs.  All 
the  cereals  are  raised  sufficient  for  home  consumption.  The  stock  is  of  the  improTfd 
kinds,  and  seldom  need  housing  during  the  winter.  Their  range  is  among  the  can^ 
brakes  in  the  bottoms.  Ash,  hickory,  black  walnut,  gum,  poplar,  chestuut,  cyprpsa. 
and  the  different  varieties  of  the  oak  abound  here.  White-oak  is  found  in  unlimited 
quantities  and  of  large  size ;  paw -paw,  hazelnut,  and  caqe  form  the  underbrush. 

TRIBUTARIES. 

Numerous  small  streams  flow  into  the  upper  river,  from  either  side,  having  tkir 
rise  in  the  table-lands  beyond.  Escarpment,  Bluff,  and  Tennessee  creeks  are  the 
principal  ones,  having  a  widtli  of  40  and  depth  of  8  feet  near  the  main  river.  Tky 
are  all  lined  with  a  wealth  of  dense  timber,  immense  quantities  of  which  are  annnally 
taken  in  rafts  to  Memphis. 

OBSTRUCTIONS  TO  NAVIGATION,   IMPROVEMENTS,   AND  ESTIMATES. 

In  the  last  few  years  some  light  work  has  been  done  by  private  enterprise  in  cut- 
ting the  worst  leaning  trees,  girdling  others,  and  removing  some  of  the  more  dang«^ 
ons  snags.  The  timber  was  cleared  to  a  width  of  100  feet  on  a  narrow  neck  of  lan4 
1  mile  below  Dyersburg.  It  was  hoped  that,  the  timber  being  gone,  a  chaimel  would 
eventually  wash  out  for  itself,  but  there  are  no  indications  as  yet  of  its  doing  eo.  1* 
is  550  feet  across,  and  over  a  mile  around ;  in  this  bend  a  boat  is  required  to  rxaSst 
five  dift'erent  stoppages  before  getting  through. 

Jnst  above  Dyersburg  the  Memphis  and  Padncah  Railroad  crosses  the  river.  Tbe 
north  approach  to  the  bridge  was  cut  through  last  season  to  allow  stave-boats  to  pass. 
Although  this  part  of  the  road  was  finished,  or  nearly  so,  as  I  understand,  it  ww 
never  traveled,  the  termini  of  the  gap  being  Trimble  on  the  north  and  Covington  on 
the  south.  This  bridge,  not  being  used,  should  be  wholly  removed,  or  cbangwl  to  i 
draw.    I  counted  on  this  part  of  the  river,  viz,  from  Collins  to  South  Fork,  1,^ 
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anags,  62  driftrpiles,  and  2,800  trees  abont  to  fall  into  the  Atroam.  The  improvement 
would  embrace  the  pulling  of  the  snags,  removing  the  drift,  and  clearing  tbe  banks. 
For  removing  the  obstructions  in  the  river  a  flat-boat  can  be  bnilt,  with  shears  for 
palling  sDags.  There  is  every  faci li ty  for  building  such  a  boat  at  Dyersbnrg,  where  the 
steamer  Dyersbnrg,  a  screw-propeller,  was  built  a  few  years  ago.  This  boat  can  be 
operated  with  advantage  for  about  five  months  during  the  low-water  season,  from 
JuDe  to  December.  The  timber  can  be  cleared  from  the  banks  to  a  width  of  30  feet  on 
either  side,  and  100  feet  on  the  points  in  sharp  bends ;  this  I  estimate  at  $115  a  mile 
and  for  70  miles. 

ESTIMATE  OF  COST  OP  PROPOSED  IMPROVEMENT  OP  THE  NORTH  FORK  FROM  COLLINS 

TO  MOUTH  OF  SOUTH  FORK. 

£latboat  with  shears  for  pulling  snags  and  removing  drift,  outfit,  &q |3, 000  00 

jj^ve  months  in  field 5,300  00 

vieariug  the  banks,  trees  cut  down  and  into  lengths  of  12  feet,  70  miles,  at 

^1115 8,050  00 

^iat-boat  for  quarters 1,000  00 

Contingeacies,  15  per  cent 2,602  50 

Total 19,952  50 

PROM  SOUTH  FORK  TO  MOUTH  OF  RIVER. 

(Estimated  distance,  24  miles.) 

This  stretch  has  a  varying  width  of  from  125  to  300  feet,  generally  about  150  feet, 
and  ^  minimum  deprth  of  channel,  excepting  the  bars,  of  3  feet.  The  banks  are  very 
^iS^>  and,  near  the  canal,  constantly  changing. 

CHARACTER  OP  ADJACENT  COUNTRY. 

'^e  above-mentioned  bluff  borders  the  river  on  the  southeast ;  it  is  180  feet  above 
low>water  in  the  highest  places.  On  the  highlands  of  this  bluff  the  soil  is  nearly  a 
^^  thick,  on  a  good  clay  foundation,  and  is  very  mellow  and  fertile.  Com  and  cot- 
^n  ^row  well  on  this  ground,  but  the  best  corn-lands  are  in  the  bottoms,  which  lay 
*U  a^ong  the  right  and  part  of  the  left  bank ;  here  the  soil  is  a  rich,  dark,  alluvial 
loam,  fi[^m  10  to  20  feet  deep,  resting  also  on  a  clay  subsoil.  A  large  proportion  of 
"^  section  is  still  covered  with  forests  of  immense  timber,  which  will  not  be  cleared 
off  for  many  years.    There  is  a  belt,  however,  toward  the  Mississippi,  which  is  now  in 

*  'tate  of  cultivation. 

.droppings  of  lignite,  4  and  5  feet  thick,  were  seen  in  the  bluffs.    The  timber  is  of 

p®  same  kinds  as  that  on  the  upper  river,  but  much  larger  and  finer.     I  saw  number- 

^  logs  lying  on  the  banks  from  3  to  6  feet  thick,  and  often  40  feet  long.     The  white- 

®**  timber  here  is  especially  adapted  to  the  manufacture  of  staves,  immense  numbers 

A  ^hich  are  annually  shipped  in  stave-boats  to  New  Orleans.    These  boats  hold  from 

^»000  to  60,000,  and  never  retam.    There  are  no  saw-mills  on  this  part  of  the  river, 

^  the  timber  being  shipped  in  the  log. 

TRIBUTARIES. 

Q^Ud  Creek  and  Rick's  Slough  empty  into  the  river  from  the  north,  and  Oak  and 
j^^^stnut  creeks  from  the  south :  these  are  the  only  tributaries  of  any  size,  and  are  each 
^Ut  50  feet  wide  at  the  mouth.    They  also  have  a  good  depth  of  water  for  rafting 

^^'^Ikoses,  considerable  timber  being  taken  from  them  every  year. 

OBSTRUCTIONS  TO  NAVIGATION,   ESTUIATES,  AND  IMPOVEMENTS. 

"^he  obstructions  are  principally  snags,  drift,  leaning  timber,  and  sand-bars.     I 

^^nted  seven  hundred  and  twenty -one  snags,  five  drift  piles,  and  six  sand-bars.    These 

^^tl-bars  are,  perhaps,  the  worat  obstacles  in  the  river.     The  two  largest  ones  are 

***rmed  by  deposits  from  the  Mississippi  backwater,  and  have  made  and  washed  away 

^^in  each  successive  season  for  the  last  forty  years.     On  account  of  these  bars  there 

yas  to  be  a  rise  of  at  least  3  feet  before  the  smallest  of  the  boats  can  ascend  the  river. 

^^v-  wing-dams  constructed  of  piling  would  confine  the  current  enough  to  scour  out 

*  *5hannel  sufficiently  deep  to  meet  the  ordinary  want.s  of  trade.     I  have  estimated  the 
^tal  length  of  these  dams  to  be  2,200  feet,  and  the  cost  to  be  $0,000.    The  boats  heavily 
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loaded  with  cotton  are  often  delayed  for  some  time  on  these  places.     The  foUowing» 
a  list  of  these  bars : 


Names. 

S 

e  i 

c 

5 

• 

1 

o 

g 

.    es      • 

"^-^ 
Mi" 

River  at  Wv 
water. 

Canev  Point ............................. 

MOet. 

i 
1 

2 

4 
18 

Feet. 
200 
300 
300 
200 
300 
1 

Feet. 

GOO 
400 
400 
500 
300 

FeeL    •   Ait 

150           t'i 

Smith  Chut« 

200           11 

Rock  Slonph 

175  1        14 

White  Oak  Bar 

300  ,        II 

Six  Mile  Cut-off. 

200           i] 

! 

There  are  two  larjje  bends  in  the  river— one  near  the  month,  and  the  other  near  Sootli 
Fork.  The  former  is  called  "  Buggy's  Cut-ofF,"  as  the  timber  was  cleared,  acrow  the 
neck  and  some  little  earth  rcmovtHl  by  a  man  of  that  name.  It  is  700  feet  acmss  aod 
over  a  mile  around.  The  upper  cut-off  is  only  used  in  times  of  high-water.  The  tim- 
ber is  cleared  here  also  to  a  width  of  100  feet,  but  no  excavation  made.  Here  the  old 
channel  is  over  3  miles,  and  the  cut-off  is  1,000  feet.  The  canal,  mentioned  above  w 
not  finished  to  a  proper  depth,  under  the  supposition  that  a  channel  would  wa^sh  out 
for  itself;  but,  on  the  contrary,  it  has  been  deimsiting  more  than  scouring.  The  only 
remedy  is  to  conflue  the  channel,  as  in  the  case  of  the  bars,  by  a  wing-dam.  ThL^I 
estimated  at  S2,00U. 

Near  Key  Comer  there  was  the  wreck  of  a  large  keel-boat  full  of  Inmber,  extending 
two-thirds  across  the  river.  As  we  were  returning  I  saw  the  steamer  Beaver  approach- 
ing this  place,  and  I  presume  the  debris  is  cleared  away,  but  the  boat  is  probably  still 
there. 

The  improvement  of  this  part  of  the  river  is  similar  to  that  of  the  upper  river,  with 
the  addition  of  deepening  the  channel.  The  estimate  for  flat-boats  need  not  be  repe atM, 
as  the  field  can  be  extended  to  the  lower  river,  but  a  third  boat  will  be  required  » 
the  work  of  the  dams. 

ESTIMATE  OF  COST  OF    PROPOSED  IMPROVEMENT  OF  THE    RIVER  FROM  SOUTH  FOES 

TO  OBION  RIVER,   24  MILES. 

Removing  snags  and  drift,  three  months'  work,  at  $1,060 $3, 180  00 

Wing-dams 8,000  00 

Flat-boat  for  transferring  material dOO  00 

Clearing  the  banks,  trees  cut  down  and  into  lengths  of  20  feet,  15  miles, 

at  $115 $1,725  00 

Contingencies,  15  per  cent 2,010  75 

Total  for  this  reach 15,415  75 

Add  the  estimate  for  upper  river 19,952  5d 

Total  esatimted  cost  of  improvement 35, 368  25 

Aggregate  len^h  of  stream  to  be  improved,  so  as  to  make  it  navigable  about  seven 
or  eight  mouths  in  the  year,  134  miles. 

COMMERCIAL  STATISTICS. 

Over  1,000  square  miles  of  territory,  containing  a  population  of  over  30,000  people, 
are  entirely  dependent  on  the  successful  navigation  of  this  river  for  whatever  of  tii<ie 
they  have.  This  is  computed  at  8'2, 125,000.  This  section  is  also  placed  among  the 
iinest  agricultural  districts  in  Tennessee.    There  are  four  steamers  running  in  this 

trade. 

«  «  «  •  •  •  • 

It  is  claimed' by  many  merchants  and  farmers  that  this  trade  will  be  fully  doubled 
when  they  have  uninterrupted  navigation  during  the  shipping  season.  The  tariff  on 
a  bale  of  cotton  to  Memphis  from  this  vicinity  is  $3,  which,  with  the  long-con  tinned 
depression  in  the  price  of  cotton,  has  operated  against  any  full  production.    But  with 


\ 
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the  expectation  of  the  removal  of  these  causes,  it  is  sapposed  that  the  acreage  of  cot- 
ton will  be  vastly  increased. 

Dyersbnrg  and  Eaton  are  the  only  towns  on  or  near  the  river;  the  first  had  a  popu- 
lation of  about  4,000  and  the  latter  of  nearly  800 ;  both  are  enterprising  and  will 
receive  a  great  stimulus  if  the  above  improvements  are  made. 
Very  respectfully  submitted, 

Zeph.  Harrison, 

Assistant  Engineer.  • 
M^j.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers f  U,  S.  A, 


P39.. 
EXAMINATION  OB"  "THE  BAY,"  A  TRIBUTARY  OF  SAINT  FRANCIS  RIVER, 

arkansas. 

United  States  Engineer  Office, 

MeinphiSj  Te^m,^  January  10,  1881. 

General  :  I  have  the  honor  to  submit  the  Ibllowing  report  upon  the 
examination  of  "  The  Bay,"  a  tributary  of  the  Saint  Francis  River,  Arkan- 
sas, in  acordance  with  the  provisions  of  the  act  of  Congress  approved 
June  14,  1880. 

The  location  of  "  The  Bay  "  is  between  Crowley's  Ridge  and  the  Saint 
Francis  River.  In  high-water  it  connects  with  the  Saint  Francis  in  the 
Sunk  Lands,  near  Lester  Landing,  Craighead  County,  and  flows  in  a 
southerly  direction,  through  Poinsett,  and  empties  into  the  Saint  Francis 
near  Wittsburg,  in  Cross  County.  In  low- water  there  is  no  connection 
with  the  lakes  at  the  upper  end,  and  the  volume  of  water  is  due  entirely 
to  the  drainage  of  Crowley's  Ridge. 

The  examination  was  made  by  Mr.  J.  B.  Rohrer,  assistant  engineer, 
upon  the  completion  of  the  examination  of  the  Saint  Francis  River  from 
Greenville  down.  The  party  would  have  entered  the  stream  at  some 
point  on  its  higher  section,  had  there  been  any  certainty  of  finding  a 
channel  through  the  swamps.  As  it  was,  they  were  compelled  to  start  in 
at  the  mouth  and  ascend  as  high  as  the  stage  of  water  then  existing 
would  permit. 

The  bay  at  its  junction  with  the  Saint  Francis  is  about  350  feet 
wide,  gradually  narrowing  as  we  ascend  the  stream,  until  it  finally  be- 
comes lost  in  the  swamps.  Though  the  whole  country  between  Crowley's 
Bidge  and  the  Saint  Francis  overflows  at  high- water,  the  bar,  some  10 
miles  above  its  mouth,  affords  at  low-water  scarcely  even  5  inches.  At 
a  point  some  12  miles  above  the  mouth,  the  river  narrows  to  about  75 
feet,  with  a  general  depth  of  about  6J  feet,  but  it  is  obstructed  in  many 
places  in  this  stretch  by  snags,  logs,  leaning  timber,  &c. 

Through  the  next  8  miles  we  find  the  stream  with  a  width  between 
banks  varying  fix)m  60  to  100  feet,  and  depth  varying  fi'om  3  to  10  feet, 
though  in  many  places  the  channel  is  filled  with  tow-heads  orislands,  and 
also  obstructed  by  snags,  logs,  &c.  From  this  point  up  the  channel  be- 
comes narrow  and  obstructed  in  like  manner,  until  the  water  scatters 
through  the  timber,  and  no  well-defined  channel  can  be  found. 

To  the  lower  30  miles  of  the  stream  the  name  of  The  Bayou  has  been 
applied  by  the  inhabitants  about  that  limit,  and  through  the  swamps 
the  stream  is  known  as  The  Bay  proper. 

There  are  no  farms  along  the  entire  length  of  the  bay;  the  cultivated 
lands  are  back  on  the  river  and  distant  several  miles. 
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Commercially,  the  stream  is  of  no  particular  importance,  and  I  ca 
no  particular  advantage  to  be  derived  by  the  general  governmett. 
undertaking  any  imp]X)vement. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd, 
Major  of  Engi 
Brig.  Gen.  H.  G.  Wright, 
Chief  of  EngineerSj  U.  &  A. 
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REMOVING  SNAGS,  ETC.,  FROM  THE  ARKANSAS  BIVER — IMPROVEMENT 
OP  ARKANSAS  RIVER  BETWEEN  FORT  SMITH  AND  WICHITA  AND 
AT  PINE  BLUFF;  AND  OF  RIVERS  SAINT  FRANCIS,  WHITE,  L'AN- 
GUJILLE,  FOURCHE  LE  Fi:VE,   SALINE,  AND  BLACK,  ARKANSAS,  AND 


CUBRENT,  MISSOURI  AND  ARKANSAS. 


report  of  captain  thomas  h,  handburt,  corps  of  engineers 
officer  in  charge.  for  the  fiscal  tear  ending  june  30,  ifcel 
with  other  documents  relating  to  the  works. 

United  States  Engineer  Office, 

Little  Rocky  Arlc,^  August  10,  1881. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  works  of  river  and  harbor  improvements  under  my  charge  for 
the  fiscal  year  ending  June  30,  1881. 

Very  respectfully,  your  obedient  servant 

Thos.  H.  Handbury, 
Captain  Corps  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  EngineerSj  U.  S.  A. 


Q  I. 

•  removing  snags,  wrecks,  etc.,  from  the  ARKANSAS  RIVER. 

This  work  was  transferred  to  my  charge  by  Maj.  Charles  E.  Suter, 
Corps  of  Engineers,  on  the  Ist  of  February  last. 

At  that  time  the  United  States  snag-boat  C.  B.  Eeese,  with  a  full  com- 
plement of  officers  and  men,  was  engaged  in  the  operation  of  removing 
snags,  &c.,  from  the  lower  reach  of  the  Arkansas  Eiver. 

Soon  after  this  date,  however,  the  backwater  in  the  Arkansas,  conse- 
quent upon  a  rise  in  the  Mississippi,  covered  'the  snags  so  that  work  in 
that  locality  could  no  longer  be  carried  on  to  advantage. 

The  captain  was  then  ordered  to  work  up  towards  Little  Eock. 

This  place  was  reached  on  the  16th  of  February.    In  the  mean  time 

the  Arkansas  Eiver  also  had  risen  to  such  an  extent  as  to  cover  all  the 

^08t  troublesome  snags  in  this  vicinity.    While  awaiting  the  subsid- 

^lice  of  this  rise  at  Little  Eock,  the  crew  was  employed  in  making  some 

''"'^Pairs  to  the  boat  that  were  found  to  be  necessary. 

^^Oii  tlie  28th  the  boat  left  Little  Eock,  Ark.,  under  orders  to  work 

^^^^^een  that  point  and  Fort  Gibson,  Ind.  T. 

'^^  n  the  20th  of  March  it  had  reached  Fort  Smith,  Ark.    Between  that 
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B  and  the  end  of  April,  the  field  of  operations  was  in  the  Indian  Ter- 
ry. 

.bout  the  middle  of  May  it  returned  to  Little  Eock,  and  was  laid  up 
irdinary  awaiting  a  more  favorable  season  for  operations, 
^n  this  trip  the  boat  was  unable  to  get  nearer  to  Fort  Gibson  than 
bber's  Falls,  about  40  miles  below. 

he  stage  of  water  was  not  of  sufficient  depth  while  she  was  in  that 
[on  to  admit  of  a  boat  of  her  draught,  30  inches,  going  higher  up. 
)  draws  full  12  inches  too  much  for  economical  snagging  work  in  the 
Kansas  River  above  Fort  Smith. 

he  small  wooden  snag-boat  that  is  now  being  built  from  the  funds 
ropriated  for  the  improvement  of  the  Arkansas  Eiver,  between  Fort 
Lth,  Ark.,  and  Wichita,  Kans.,  it  is  thought  can  be  worked  to  greater 
antage  in  this  portion  of  the  river. 

his  boat  will  soon  be  ready  for  work,  and  will  be  at  once  dispatched 
hat  field  of  operations. 

he  Reese,  however,  is  very  well  adapted  to  the  work  required  of  her, 
he  lower  reaches  of*  the  river,  and  during  the  last  season  has  ren« 
ed  very  efficient  service. 

he  following  is  a  summary  of  the  work  done  by  the  0.  B.  Reese  since 
1st  of  February  last : 

lags  paUedy  391,  weij^hing  6,662  tons, 
rift  piles  removed,  23. 
rees  cat,  346. 

L  greater  portion  of  the  season's  work  wa«  done  prior  to  February  1, 
results  of  which  should  be  found  in  Major  Suter's  report  for  this 
r. 

Fotwithstanding  a  great  number  of  snags  has  been  taken  from  the 
.nnel  of  this  river,  there  are  as  yet  a  great  many  remaining,  espe- 
ly  between  Pine  Bluif  and  the  Mississippi  River, 
n  the  interests  of  the  commerce  of  the  river,  these  should  be  re- 
red  at  as  early  a  day  as  practicable. 

hould  the  necessary  funds  be  appropriated,  a  greater  part  of  the 
•k  could  be  done  in  one  or  two  seasons  at  farthest,  with  the  appli- 
es that  we  are  now  provided  with. 

V^hen  the  river  is  once  cleared  of  the  old  snags,  which  have  been 
umulating  in  its  bed  for  years,  a  comparatively  small  yearly  appro- 
ition  will  suffice  to  remove  from  the  channel  those  that  from  time 
ime  appear  and  are  troublesome. 

n  connection  with  the  improvement  of  this  river  between  Little  Rock 
[  its  mouth,  it  is  proper  to  call  attention  to  the  need  of  a  reliable  map 
his  reach. 

besides  removing  the  snags  wjiich  obstruct  the  channel  of  the  river, 
re  are  other  improvements  that  will  be  necessary  as  the  country  is 
:led  up,  and  this  outlet  for  its  surplus  products  becomes  more  and 
re  necessary  to  its  prosjJerity,  such  as  increasing  the  depth  of  water 
r  shoal  places,  preventing  undue  erosion  of  the  bank,  and  keeping 
width  of  the  river  bed  within  limits  commensurate  with  the  volume 
vater  flowing,  and  the  depth  of  channel  necessary  for  navigation, 
b  give  this  subject  a  comprehensive  study,  and  be  prepared  to  deal 
h  it  as  its  importance  demands,  it  is  necessary  to  have  a  proi)er  sur- 
of  the  river  made,  and  to  provide  ourselves  with  all  data  bearing 
)n  the  subject. 

n  1869  a  survey  of  the  Arkansas  River  from  Fort  Gibson,  Ind.  T.,  to 
fcle  Rock,  Ark.,  was  made,  under  the  direction  of  Col.  J.  N.  Macomb, 
•ps  of  Engineers,  by  S.  T.  Abert,  cjivil  engineer. 
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The  notes  and  unfinished  maps  of  this  survey  are  now  in  my  charge. 
These,  together  with  Mr.  Abert's  published  report,  give  full  information 
relative  to  this  portion  of  the  river.  For  want  of  necessary  funds  these 
maps  have  never  been  completed  for  publication.  It  was  the  intention, 
it  is  believed,  of  the  Engineer  Department,  at  that  time,  that  this  sur- 
vey should  be  extended  to  the  mouth  of  the  river. 

No  funds  having  been  made  available  since  then,  for  that  purpose, 
the  matter  has  remained  in  abeyence. 

It  is  now  suggested  that  it  be  again  taken  up,  and  that  the  attention 
of  Congress  be  called  to  the  propriety  of  making  an  appropriation  for 
continuing  this  survey,  as  was  originally  intended,  to  the  mouth  of  the 
river. 

It  is  estimated  that  the  cost  of  this  survey,  including  making  up  of 
otes,  and  preparation  of  maps,  will  be  about  $75  per  mile.    The  esti- 
ated  distance  from  Little  Eock  to  the  mQuth  of  the  river  is  278  miles, 
XKiakiug  the  total  cost,  say,  $21,000. 

ESTIMATE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883. 

V^orking  expenses  of  snag-boat,  inclnding  current  repairs  eleven  months,  at 

$3,000  per  month $33,000 

-M^^OT  continuing  survey  of  the  Arkansas  Kiver,  from  Little  Rock  to  its  mouth.     21, 000 

COMMERCIAL  STATISTICS. 

The  principal  product  of  this  country  is  cotton,  with  some  lumber  and 
Cioal.  The  lumber  trade  is  growing  rapidly,  and  the  coal  fields  above 
^Hiittle  Eock,  in  the  valley  of  the  Arkansas  Eiver,  are  being  steadily 
developed. 

With  cheaper  means  for  transportation,  there  is  every  reason  to  be- 
Xieve  that  this  would  grow  into  a  profitable  business. 

With  regard  to  cotton,  I  am  credibly  informed  that  it  will  be  within 

Ximits  to  estimate  the  amount  grown  in  the  country  contiguous  to  and 

:^aturally  seeking  the  Arkansas  Eiver  for  transportation  between  Little 

lEock  and  Fort  Smith  at  130,000  bales,  and  the  river  cotton  from  Pine 

ZBlufH  to  the  mouth  at  30,000  bales,  and  we  have  a  grand  total  of  160,000 

>)ales.    This,  of  course,  is  not  all  transported  by  water,  but  the  river  is 

3td  natural  line  of  cheap  transportation  to  market.    Large  quantities  of 

^50tton  seed  are  also  moved  from  these  plantations  to  market.    To  this 

should  be  added  a  corresponding  amount  of  increasing  freight,  such  as 

onerchandise,  supplies,  farming  implements,  machinery,  &c.,  to  supply 

"the  wants  of  the  rapidly  increasing  population,  attracted  within  its  limits 

l)y  its  genial  climate,  great  mineral  resources,  and  fertile  soil. 

The  work  is  situated  in  the  coUection  district  of  New  Orleans.    The  nearest  port  of 
delivery  is  Memphis,  Tenn.  ^ 

Money  statement. 

July  1,  1880,  amount  available $35,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$60,000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
li*abilitie8Julyl,1880 29,163  63 

July  1,  1881,  amount  available 30,836  37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    54, 000  00 
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Q  2. 

IMPROVEMENT  OF  THE  ARKANSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

On  the  Ist  of  February  last  the  charge  of  this  work  was  transferred 
to  me  by  M^.  Charles  E.  Suter,  Corps  of  Engioeers.  At  that  time  if 
survey  of  the  river  in  this  vicinity  was  in  progress  with  the  object  of 
ascertaining  what  changes  had  taken  place  since  the  date  of  the  last 
survey,  and  to  collect  data  so  that  the  details  of  the  general  plan  coold 
be  de^cided  upon.  This  general  plan  has  for  its  object  the  improvement 
of  the  navigation  of  the  river  in  this  vicinity  to  stop  erosion  which  was 
taking  place  in  front  of  the  town,  and  on  both  sides  of  the  narrow  ned 
opposite,  where  a  serious  cut-off  is  threatened. 

Upon  the  completion  of  this  survey,  which  extends  from  Yellow  Bin! 
to  Eob  Boy,  a  distance  of  21  miles,  and  of  some  other  necessary  prelimi- 
nary work,  the  actual  work  of  revetting  the  right  bank  of  the  river  in 
front  of  the  town  of  Pine  Bluff  was  commenced  at  Brump's  Bajoo. 
This  was  on  the  8th  day  of  March,  1881.  This  revetment  is  a  contioa 
ous  wire  netting  interwoven  with  brush,  and  is  between  85  and  90  feet 
wide.  It  extended  from  the  point  named  down  to  near  the  level,  adis^ 
tance  of  3,900  feet,  being  put  in  place  just  previous  to  the  spring  rise, 
which  brings  with  it  large  quantities  of  soil  in  suspension  aad  saod 
rolled  along  the  bottom.  The  effect  of  this  i)eculiar  form  of  revetment, 
owing  to  the  projecting  limbs  and  branches  of  the  interwoven  brush,  is 
to  check  the  velocity  of  the  water  so  loaded  and  cause  it  to  deposit  a 
part  of  this  moving  soil  and  sand  upon  the  revetment.  This,  in  turn, 
crowds  the  main  current  towards  the  center  of  the  channel  and  thus 
relieves  the  eroded  bank.  Thus  far  the  results  obtained  at  this  point 
are  very  satisfactory.  The  shore,  to  be  protected  is  a  bluff  bank  rising 
between  40  and  60  feet  above  the  ordinary  low-water  of  the  river.  It 
is  composed  of  sand  of  various  degrees  of  fineness,  quicksand  and  sandy 
clay  in  not  very  well-defined  strata.  About  50  feet  below  low-water 
level  there  seems  to  be  a  pretty  well-defined  layer  of  hard  clay.  The 
thickness  of  this  has  not  been  ascertained ;  for  our  present  purposes  it 
was  not  deemed  necessary  to  incur  the  expense. 

After  completing  the  revetment  along  the  town  front  a  similar  work 
was  commenced  at  the  upper  end  of  Yell's  Bend,  4J  miles  above.  The 
object  of  this  was  to  prevent  further  erosion  of  the  upper  side  of  the 
narrow  neck  where  the  cut-off  is  threatened.  At  the  end  of  the  yearthis 
had  been  carried  down  a  distance  of  3,700  feet  from  the  place  of  be^n* 
ning.  This  revetment  was  in  character  similar  to  that  put  in  along  the 
city  front. 

The  bank  in  this  locality  is  about  20  feet  in  height  above  low-water. 
It  was  first  graded  to  a  slope  of  1  on  2  and  the  revetment  then  pat  on 
extending  fi*om  top  of  the  graded  bank  out  under  the  bottom  of  the 
river.  The  low- water  protection  was  80  feet  wide ;  high  water  42.  The 
principal  part  of  this  grading  was  done  by  the  ordinary  hand  method  for 
like  work  in  sand.  The  small  pump  which  had  been  procured  for  driv- 
ing the  piles  for  the  curtain  dike-work,  was  used  for  some  time  in  the 
work  of  grading  this  bank«  resulting  in  a  reduction  of  fully  33  per  cent 
of  the  cost  as  by  hand.  The  trouble  was  it  was  too  small  and  coold  not 
do  enough  of  the  work  required.  For  the  work  of  the  coming  season  it 
is  proposed  to  procure  more  powerful  appliances  of  this  kind  and  do  the 
necessary  grading  entirely  by  the  hydraulic  process. 

About  2  miles  below  this  revetment  and  on  the  same  side  of  the  river 
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here  was  bxiilt  a  wire  curtain-dike  projectinjj  perpendicularly  from  the 
)ank  580  feet ;  here  there  is  an  angle  of  II80  30'.  The  dike  then  con- 
inues  530  feet  down  stream.  The  object  of  this  structure  is  to  cause 
b  deposite  of  sand  and  suvspeuded  matter  at  this  place  during  high-water 
rhich  will  force  the  low-water  channel  over  to  the  right  bank,  inducing 
irosion  where  the  water  impinges.  This  can  be  followed  up  bj"  similar 
itructnres  lower  down  and  the  river  finally  forced  to  wash  away  the 
land-bar  under  the  right  bank  and  build  up  one  under  the  left.  The  chan- 
lel  will  then  be  nearly  in  the  position  it  occu[)ied  before  the  unfavorable 
changes  in  this  locality  took  place. 

It  can  readily  be  seen  that  such  structures  can  be  used  with  success 
nly  in  sediment-bearing  streams,  the  idea  being  to  check  the  velocity 
f  the  current  with  them  without  stopping  it  suddenly  and  cause  a  de- 
posit of  part  of  the  load  that  is  being  carried  along.  They  are  best  put 
a  just  aft«r  the  highest  spring  rise,  when  the  greatest  amount  of  earth 
$  being  carried  down,  and  when  the  heavy  drift,  which  would  otherwise 
estroy  them,  has  passed. 

Under  favorable  circumstances  a  few  days  will  suffice  to  so  embed 
tiem  in  a  sand-bar  of  their  own  making  that  the  subsequent  rises  of  the 
eason  will  not  destroy  them.  With  this  particular  dike  we  have  not 
een  able  as  yet  to  get  the  eifect  that  was  expected.  It  wa«  put  in  at  a 
omparatively  low  stage  of  water  after  the  first  rise,  in  expectation  of  a 
econd  that  usually  takes  place  in  June  or  July ;  at  the  end  of  the  year 
bis  rise  had  not  taken  pla<;e.  As  the  water  in  the  Arkansas  River  be- 
omes  low  there  is  little  or  no  sediment  carried  in  suspension,  conse- 
uently  no  results  are  expected  so  long  as  the  river  is  at  a  low  stage. 

For  the  details  connected  with  this  work  and  for  descriptions  of  the 
ppliances  used  in  carrying  it  on,  1  would  respectfully  refer  to  the  very 
ateresting  report,  herewith  submitted,  of  my  assistant,  W.  H.  Byram, 
rho  has  been  in  local  charge  of  the  work  during  the  past  season. 

It  is  proposed,  with  the  funds  now  available,  to  continue  this  work  of 
aiprovement  according  to  the  general  plan  already  approved.  During 
he  coming  season  the  revetment  in  Yell's  Bend  will  be  continued  down 
.  distance  of  about  3,000  feet.  About  5,000  feet  of  the  left  bank  of  the 
iver  on  the  lower  side  of  this  same  neck  of  land  will  be  similarily  re- 
etted,  and  works  will  be  put  in  for  the  rectification  of  the  channel. 

For  commercial  statistics,  port  of  entry,  and  collection  district,  see 
eport  for  improving  Arkansas  River,  removing  snags,  wrecks,  &c. 

'otal  amount  appropriated  for  this  work $48,000 

Money  statement 

uly  1,  1880,  amount  availalile $25,000  00 

Lmount  appropriated  by  act  approved  March  3,  1881 23, 000  00 

$48, 000  00 

nly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jnly  1,  1880 19,851  89 

uly  1,  1881,  outstanding  liabilities 4,160  07 

24,011  96 

ruly  1,  1881,  amount  available 23,988  04 

lmount  (estimated)  required  for  completion  of  existing  project 52, 000  00 

lu  oun t  that  can  be  profitably  expended  in  fiscal  year  ending  June  .30, 1883 .     52, 000  00 
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REPORT  OF  MR.   WILLIAM  H.    BYRAM,    ASSISTANT  EXGINEBR. 

Pine  Bluff,  Ark.,  July  15,  1881. 

Captain  :  I  have  the  honor  to  snbniit  the  following  report  of  operations  for  im- 

5 roving  the  Arkansas  River  at  Pine  Bluff  and  vicinity  during  the  ti»cal  year  ending 
nne  30,  1881 : 

These  operations  have  been  carried  on  in  accordance  with  the  general  plan  as  sub- 
mitted by  yourself  and  printed  in  Senate  Ex.  Doc.  No.  67,  Forty-sixth  Congress,  second 
session.     The  objects  therein  proposed  were  three  in  number,  viz: 

1st.  To  protect  the  river  bank  immediately  in  fi"ont  of  the  town  from  further  erosion. 

2d.  To  rectify  the  course  of  the  river  in  bend  above  the  town,  in  order  to  remove  % 
bar  now  existing  there,  which  is  an  impediment  to  navigation ;  and  also,  by  dimin- 
ishing the  curvature  of  the  bend,  to  lessen  the  tendency  to  excessive  scour  in  front  of 
Pine  Bluff. 

3d.  To  prevent  the  formation  of  a  cut-off  now  threatened  across  the  neck  of  the  pe- 
ninsula opposite  Pine  Bluff,  which,  if  allowed  to  take  place,  will  leave  that  town  nearly 
4  miles  from  the  river,  and  will  have  injurious  effects  on  the  river  above  and  beflow. 

The  whole  improvement  will  extend  over  about  13  miles  of  the  river. 

The  survey  was  begun  in  November,  1880.  The  reach  to  be  studied  consists,  as 
per  instructions  from  Maj.  Charles  R.  Suter,  Corps  of  Engineers,  U.  8.  A.,  of  that  por- 
tion of  the  river  *"  extending  from  about  the  Yellow  Bluff,  above  the  town  of  Pine  Bluff, 
down  to  Rob  Roy  below,  a  distance  of  about  21  miles. 

A  single  system  of  thirty-eight  triangles  was  extended  over  the  entire  reach ;  the 
angles  being  carefully  determined  by  a  stackpole  transit.  The  triangulation  stations 
were  located  with  a  view  to  permanence,  and  were  marked  either  by  pieces  of  IJ-inch 

§as-pipe,  anchored  with  a  block  of  cement,  or  by  heavy  cypress  hubs.     The  maximum 
iscrepancy  in  closing  triangles  was  fixed  at  10  seconds,  and  the  mean  discrepancy 
was  less  than  five  seconds. 
The  triangulation  was  commenced  November  22,  and  completed  January  8. 
The  low-water  survey  was  commenced  January  24  and  completed  February  7. 
The  low-water  hydrographical  survev  was  begun  April  11,  and  completed  April  14. 
Low- water  soundings  were  made  over  forty  ranges,  put  in  at  characteristic  points,  and 
including  the  entire  reach. 

REVETMENT  ALONG  THE  TOWN  FRONT. 

The  city  of  Pine  Bluff  is  situated  on  the  right  bank  of  the  river,  and  on  a  bluff  which 
at  low-water  is  about  45  feet  high. 

A  special  study,  by  cross-sections  and  borings,  was  made  of  the  river  and  bank 
along  the  town  front,  to  determine  the  limit  of  scour,  and  thereby  the  character  and 
width  of  a  revetment  required  to  prevent  further  erosion. 

Eight  series  of  soundings,  at  greatly  varying  stages  of  the  river,  were  taken  over 
ranges  about  500  hundred  feet  apart  extending  from  A  Cainy  to  White's  Bayou. 

On  a  rising  river  very  rapid  scour  was  observed.  Seven  borings  were  made  at  vari- 
ous points  between  Brump's  and  500  feet  below  the  levee,  to  determine  the  nature  of 
the  substrata  and  the  extent  of  the  underlying  beds  of  quicksand. 

In  boring  No.  4  on  range  D  there  was  found  at  a  depth  of  90  feet  from  top  of  bluff 
a  very  hard  tenacious  clay,  which  it  is  believed  determined  the  limit  of  scour.  This 
depth  was  reached  by  the  river  this  season  at  only  one  point,  the  gauge  at  that  time 
indicating  24.5  feet,  and  the  maximum  sounding  being  65  feet. 

Above  this  layer  of  clay  heavy  strata  of  quicksands  were  encountered.  These 
strata  were  not  continuous,  but  occurred  in  the  different  borings  at  greatly  varying 
depths,  the  maximum  thickness  being  20  feet. 

It  was  thought  that  a  protection  consisting  of  a  brush  and  wire  mattress  80  feet 
wide  put  in  at  an  average  stage  would  be  amply  sufficient.  The  form  of  mattress  de- 
cided upon  consisted  of  a  wire  netting  to  be  made  continuously,  and  into  which  the 
brush  could  be  wattled  or  woven  in  such  a  manner  as  to  form  a  strong  and  at  the  same 
time  a  very  flexible  mattress. 

The  mattress  boat  used  was  in  the  form  of  an  ordinary  flat,  80  feet  long,  16  feet  wide, 
with  guards  3|  feet  wide.  Upon  this  flat  was  a  system  of  inclined  ways,  a  working 
platform,  and  a  skeleton  drum,  on  which  was  made  the  wire  netting. 

The  method  of  working  was  as  follows: 

The  boat  was  moved  at  right  angles  to  the  current,  with  the  lower  ends  of  the  ways 
up  stream.  The  wire  drum  was  2  feet  6  inches  in  diameter  and  80  feet  long;  the  wire 
was  led  directly  to  the  drum  from  coils  lying  on  the  deck.  On  the  drum  was  a  num- 
ber of  pins  which  determined  the  angles  of  the  hexagonal  mesh  of  the  netting.  As 
each  pair  of  wires  are  brought  together  about  a  pine,  it  was  given  a  number  of  twists, 
forming  the  fastenings,  which  were  very  strong  and  easily  made. 

Throughout  the  entire  length  of  the  'mattress  there  Tvore  five  longitudinal  tension 
wires,  those  on  the  edges  being  of  No.  10  wire,  and  the  intermediate  ones  of  No.  12  wire. 
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sed  for  the  netting  was  No.  14.  The  finished  netting  was  passed  directly 
nd  into  the  meshes;  the  brush  was  '' wattled''  by  weavers  standing  on  the 
form,  which  was  about  20  inches  below  the  ways. 

was  woven  in  with  the  butts  up  stream,  the  alternate  pieces  being  placed 
it  angles  with  each  other,  and  at  an  angle  of  45^  with  the  direction  of  the 

ast«nings  were  made  of  No.  10  wire  about  10  feet  apart,  and  were  secured 

:es  driven  about  20  feet  back  from  the  edge  of  the  bank. 

late  shore  wire  was  passed  throuj^h  the  entire  width  of  the  mattress  and 

t  the  fdges  and  at  intermediate  points  to  large  pieces  of  brush.    The  other 

iissed  40  feet  into  the  mattress  and  well  secured. 

constant  motion  was  given  to  the  boat  by  means  of  lines  fiK>m  each  end 

ug  down  stream. 

ess  was  continually  paid  off  from  the  up-stream  end  of  the  ways.    The 

>f  hard  wood,  and  aiaed  by  the  pressure  of  the  current  and  accumulation 

sunk  immediately  to  the  bottom. 

was  commenced  March  8  and  completed  April  4.    A  total  of  3,900  feet 

ras  put  in  in  nineteen  working  days ;  average  day's  work  205  feet. 

;e  number  of  men  employed  in  the  actual  construction  of  the  revetment 

he  rate  of  pay  17^  cents  per  hour. 

isult  was  obtained  on  March  30^  when  345  linear  feet  of  revetment  was  put 

y  men,  or  an  average  of  17^  feet  per  man,  working  ten  hours.    This  is 

» 1,.380  square  feet  of  mattress  per  man,  working  ten  hours. 

sed  consisted  of  oak,  pine,  gum,  and  hickory. 

le  of  hauling  the  brush  after  it  was  delivered  on  the  bank  was  necessarily 

to  the  unusual  height  of  the  bank,  which  was,  during  the  progress  of  the 

>  to  40  feet. 

Peet 

of  revetment • —•  3,900 

• 80 

312,000 

per  day 205 

orkiug  days 19 

iber  of  men  employed  per  day 18 

iber  of  linear  feet  made  per  day  per  man 11.4 

iber  of  linear  feet  made  per  day  per  man 17.25 

OPERATIONS  IN  YELL'S  BEND. 

mencing  the  mattress  work  at  this  point  it  was  necessary  to  g^ade  the 
)per  slope  to  receive  the  high- water  protection. 

ig  was  done  partly  by  hand  and  partly  by  the  hydraulic  process.    The 
r  the  hydraulic  gradiug  was  a  Worthiugcon  duplex  steam  pump,  having 
dimensions :  Steam  cylinder,  7|  by  10  inches;  water  cylinder,  4^  by  10 
i-inch  discharge. 

o  be  graded  was  about  23  feet  high,  and  it  was  given  a  slope  of  2  horl- 
artical. 

lud  seven  hundred  and  eighty-eight  feet  of  bank  was  graded  by  hand,  and 
ater. 

Grading. 


;ar  feet  of  bank  graded.... 
io yards  of  earth  removed. 


Hydraalio. 


012 
0,467 


Hand. 


2,788 
27,944 


Total. 


3,700 
37,411 


$S8  work  put  in  here  was  similar  to  that  put  in  along  the  town  front,  and 
the  same  boat,  the  only  difference  being  that  in  this  mattress  the  brush 
rith  the  butts  down  stream,  instead  of  up  stream. 

is  more  easily  handled  and  can  be  woven  more  firmly  with  the  butts 
;  the  small  branches  and  twigs  are  also  held  up  by  the  currents  and  act 
catchers. 

,  sudden  rise  which  took  place  on  the  night  of  the  26th  of  May  a  portion 
ss  which  was  floating  was  caught  by  the  drift  and  torn  from  the  bank, 
lumber  of  feet  of  mattress  work  put  in  was  5,940,  of  which  2,200  feet  was 
leaving  3,740  feet. 

aiy's  work  was  on  May  21,  when  136  hours'  labor  completed  325  feet  of  mat- 
lours;  this  is  equivalent  to  23.9  feet  per  man  per  hour. 
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The  high-wAter  protection  was  coDstmcted  aia  follows : 

The  shore  fastenings  which  secured  the  mattress  to  the  hank  were  placed  5  feet  apail 
Every  third  one  was  of  No.  10  wire  and  extended  through  the  entire  width  of  the  mat- 
tress ;  the  others  were  of  No.  12  wire.  Across  these  wires,  and  fastened  to  the  edge  of 
the  mattress  every  5  feet,  were  No.  14  wires,  which  were  carried  to  the  top  of  the 
bank  at  an  angle  of  45^. 

These  wires,  together  with  the  shore  fastenings,  formed  a  netting  with  triangular 
meshes.  Into  this  netting  the  brush  was  woven  in  a  manner  similar  to  that  employed 
on  the  mattress  boat. 

The  average  width  of  the  high-water  protection  was  42  feet. 

HIGH-WATER  PROTECTION. 

Total  length,  infect 3,61 

Average  width,  in  feet 4 

Total  area,  in  square  feet -- 155,52 

Number  of  working  days 

Total  number  of  poumis  of  wire  used 2,9^ 

Total  number  of  cords  of  brush  used 3 

Average  number  of  linear  feet  made  per  day 4 

Average  number  of  men  employed 

Average  number  of  linear  feet  per  day  per  man 23. 

Average  number  of  pounds  of  wire  need  per  linear  foot 0. 79 

Average  number  of  cords  of  brush  used  per  linear  foot O.Ot 

COMPLETED  REVETMENT. 

Length 3,  T 

Width - 1 

SUMMARY  OP  REVETMENT,  LOW-WATER  PROTECTION. 

Total  length,  in  feet 5,94 

Washed  out 2,9C 

Number  of  feet  remaining 3,74 

Width,  infect 8 

Area,  square  feet 299, 2G 

Number  of  working  days 3 

Total  number  of  pounds  of  wire  used 9,979 

Total  number  of  cords  of  brush - l,2r 

Average  number  of  linear  feet  made  per  day Iff 

Average  number  of  men  employed - j.  L 

Average  number  of  linear  feet  per  day  per  man...... »  L< 

Average  number  of  pounds  of  wire  per  foot l.ff 

Average  number  of  cords  of  brush  per  foot .• 0.22 

WIRE-CURTAIN  DIKE,   YELL'S  BEND. 

The  object  of  this  dike  was  to  rectify  the  course  of  the  river  above  the  town,  b"^ 
causing  it  to  be  deflected  to  the  right  bank,  and,  by  cutting  away  a  portion  of  tk^ 
shore  bar  existing  there,  form  a  new  shore  line  with  much  less  curvature. 

The  dike  was  the  kind  known  as  wire-curtain  dike,  it  being  constructed  of  a  wir* 
netting  or  curtain,  support-ed  on  a  row  of  piling. 

The  piles  were  of  cottonwood,  about  10  inches  in  diameter  at  the  large  ends,  an^ 
were  sunk  by  means  of  the  water  jet  to  a  depth  of  from  10  to  12  feet. 

The  total  length  of  the  dike  wan  1,110  feet,  being  in  two  parts  as  follows: 

Shore  connection  580  feet  long,  starting  from  a  point  508  below  A  Jefferson,  sn^ 
being  at  right  angles  to  the  bank. 

From  the  outer  edge  of  this  part  of  the  dike  commenced  the  trailing  portion,  53^ 
feet  long.  This  made  an  angle  of  118°  30'  with  the  shore  connection  and  was  nearly 
parallel  with  the  proposed  shore  line  of  the  opposite  side. 

The  piles  were  sunk  in  two  rows  about  6  feet  apart  and  were  then  drawn  together 
crossing  each  other  at  the  height  desired  for  the  waling  pieces  and  secured  by  fashing 
of  No.  10  wire. 

The  waling  pieces  were  secured  in  the  intersection  of  the  piles  by  drift  bolts.  Thi 
pairs  of  piles  were  placed  12  feet  apart,  and  the  waling  pieces  were  placed  18  fee  < 
above  the  zero  of  the  gauge  or  about  14  feet  above  low- water. 

One  hundred  and  forty-six  piles  were  sunk.  The  apparatus  nsed  was  crude  and  con. 
sidcrable  time  was  lost  getting  the  piles  raised  up  in  position.  After  being  in  posi 
tion  the  time  required  to  sink  them  was  not  more  than  two  or  three  minutes. 
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The  wire  netting  was  made  on  a  boat  which  was  plaoed  at  right  angles  to  the  line 
^t  the  pillDg. 

The  netting  was  thirty  feet  wide  and  was  made  continnonsly  the  boat  moving  from 
^der  the  net  as  fast  as  it  was  made. 

'The  mesh  was  an  elongated  hexagonal,  IB  inches  by  12  inches,  made  of  No.  14  wire. 

The  anchors  were  gnnny  sacks  filled  with  sand  and  were  placed  every  12  feet  and 
*ftcurely  fastened  to  the  lower  edge  of  the  net. 

^m  each  anchor  a  No.  10  tension  wire  was  passed  through  the  netting  and 
^ured  at  the  top  to  the  waling  piece.  It  was  found  that  one  man  could  make  the 
*^ist8  necessary  for  360  square  feet  of  net  in  ten  hours. 

SUMMARY  OF  CURTAIN  DIKE. 

Dike  1)egnn  June  1.    Completed  June  30. 

^otal  length  in  feet 1,110 

^otal  width  in  feet *. 30 

A^^l  number  of  piles  and  walingpieces  used 191 

•j'OQi  l>er  of  anchors  used 90 

'^*'er^^e  weight  of  anchors  used,  ponmds 300 

CONCLUSION. 

^^    ^his  time  it  is  impossible  to  say  what  effect  will  be  produced  by  the  dike. 
,   •T^^i  dike  was  put  in  with  the  expectation  that  there  would  be  a  big  rise  in  June, 
out  c»  Yz^r  expectations  were  not  realized,  there  being  no  rise  high  euough  to  cover  the 
piJm^^,    Considerable  silting  in  has,  however,  taken  place  but  not  sufficient  to  pro- 

-rw     ^'^y  effect, 

Tm.^^   mattress  work  along  the  town  front  has  become  well  silted  in  and  seems  to 
Z^     ^he  desired  eflfect. 

T^^2fc  revetment  in  YelPs  Bend  is  all  intact,  but  requires  high-water  to  silt  it  in. 
^  *^^^8ire  to  express  my  appreciation  of  the  valuable  assistance  which  I  have  received 
ftom.     ;^r.  F.  W.  Tuttle  and  also  the  services  of  others  of  my  party. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  BrRAM, 

Asaietant  Engineer. 
^*^X*t.  Thos.  H.  Hands ury, 

Carps  of  Engineers,  U,  8,  A, 


NOTES  ON  DRAWINGS. 
DESCRIPTION  OF  MATTRESS  BOAT,  PLATE  I. 

^*^^  boat  used  for  this  work  was  an  ordinary  flat,  80  feet  long,  16  feet  wide,  with 
8»^^**'^  3J  feet  wide.  A  syst-em  of  sixteen  inclined  ways  of  2-inch  and  4-inch  oak,  set 
^°T^?^®  5  feet  apart,  served  as  a  frame-work  on  which  to  build  the  mattress. 

I  *^«  lower  end  of  the  ways  were  secured  to  the  edge  of  one  guard,  and  the  upper 
ep(L«^  were  supported  on  posts  5^  feet  above  the  deck  as  the  boat  lay  in  position  at 
"^J|^ti  angles  to  the  bank,  the  lower  ends  of  the  ways  up  stream. 
.  ^  the  down-stream  side  of  the  boat,  and  6  feet  4  inches  above  the  deck,  was  a  plat- 
rort^  7  feet  wide,  extending  the  entire  length  of  the  boat ;  under  the  platform  was  the 
gTi?^,  on  which  was  made  the  wire-netting.    This  drum  was  2^  feet  in  diameter  and 

£  *^«t  long,  made  in  sections  about  12  feet  lonja^,  each  section  revolving  independently 

^ll  the  others.  The  object  of  the  drum  bemg  made  in  sections  was  to  enable  the 
^^i  ng  to  be  made  fast-er  on  one  side  than  on  the  other,  that  the  boat  might  more 
^^^y  follow  any  irregularities  of  the  bank^ 

^^  Vie  drum  was  composed  of  8  longitudinal  ribs,  arranged  in  pairs,  as  shown  in  detail 
*^^>?ving,  Plate  No.  IV,  Fig.  1.    ' 

^  ^^^ch  of  these  ribs  carried  a  fiumber  of  pins  made  of  three-sixteenth-inch  iron  wire, 
^^^t  apart',  longitudinally  those  in  the  same  pair  of  ribs  being  opposite  each  other 

f^    midway  between  those  of  the  alternate  pairs. 
^j^"^Vie  size  of  the  mesh  depends  on  the  diameter  of  the  drum  and  on  the  distance  apart 
g.^  ^lie  pairs  on  the  ribs.     In  this  instance  the  mesh  was  3^  by  4  feet,  with  the  twisted 
^^^  of  4  inches.    Assuming  the  net  to  be  in  process  of  construction,  the  method  of 

?^*cing  the  mesh  was  as  follows:  * 

-J. '*-' Vie  two  wires  at  pins  A  and  B,  Fig.  1,  Plate  FV,  are  brought  across  one  another  at 
t^  C,  and  then  below  D,  where  they  are  held  by  the  left  hand,  while  with  the  right 
T^^^  the  twist  is  made  by  inserting  a  pin  f  by  8  inches  between  the  two  wires  at  C  and 

>    ^nd  making  four  or  five  turns. 
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K)  miles  of  river  below,  extending  to  Fort  Smith,  more  suitable  appli- 
iices  than  we  were  working  with  would  have  to  be  provided. 
A  large  number  of  snags,  some  rocks,  and  many  boulders  are  to  be 
jmoved. 

Upon  my  representation  of  this  necessity  to  you,  I  was  authorized  to 
mstruct  a  strongly  built,  decked  scow  boat,  drawing  about  12  or  14 
iches  of  water,  supply  it  with  suitable  propelling  power,  and  appliances 
>r  removing  these  obstructions. 

The  construction  of  this  boat  was  commenced  at  Little  Rock,  Ark., 
irly  in  May,  and  it  was  expected  to  have  it  ready  to  take  the  fiela 
30ut  the  middle  of  July.  Owing,  however,  to  a  delay  in  the  construe- 
on  of  the  machinery,  caused  by  labor  difficulties,  it  will  not  be  finished 
robably  until  a  month  later.  At  the  end  of  the  fiscal  year  the  hull 
as  ready  to  be  launched,  in  a  completed  state,  the  cabin  lumber  all 
)tten  out  ready  to  be  put  together,  and  the  machinery  in  a  satisfactory 
at«  of  advancement,  considering  the  labor  difficulty  above  alluded  to. 
It  is  proposed  that  this  boat  shall  be  finished  with  all  possible  dis- 
itch,  and  at  once  sent  to  Arkansas  City,  Kans. 

On  her  way  up  the  river  she  will  remove  ouly  such  obstructions  as 
terfere  with  her  own  passage,  it  being  presumed  that  any  boats  wish- 
g  to  go  up  fhis  season  can  follow  after  her. 

Upon  her  return  down,.however,  the  obstructions  will  be  more  care- 
illy  removed.  The  boat  will  be  kept  in  the  field  as  long  as  the  funds 
mailable  will  admit,  the  idea  being  to  open  a  passage  by  water  as 
)eedily  as  possible  to  a  ready  market  for  the  surplus  products  of  the 
)untry  bordering  upon  this  reach  of  the  Arkansas  River. 
In  order  to  carry  on  the  work  of  this  character  that  is  needed,  an 
ppropriation  of  at  least  $30,000  will  be  necessary  for  the  year  ending 
uiie.  30,  1883. 

This  improvement,  it  will  be  seen,  only  contemplates  giving  tempo- 
My  and  immediate  relief  to  the  commerce  of  this  portion  of  the  river. 
As  this  country  becomes  more  and  more  settled,  and  its  rich  mineral 
pd  agricultural  resources  become  more  developed,  the  wants  of  its 
^mmerce  will  demand  that  the  river  be  made  navigable  for  a  greater 
amber  of  months  throughout  the  year,  and  that  the  works  of  improve- 
ent  be  of  a  more  permanent,  and  consequently  more  costly  character. 
In  order  that  this  subject  may  receive  the  attention  and  study  that 
*  importance  demands,  it  will  be  necessary  that  a  reliable  survey  of 
^  river  be  made,  extending  from  Fort  Gibson,  or  the  mouth  of  the 
^nde  River,  Indian  Territory,  to  Wichita,  Kans.,  connecting  with  and 
^Uiing  a  continuation  of  the  survey  from  Fort  Gibson  to  Little  Rock, 
^fc.,  made  under  the  direction  of  Col.  J.  N.  Macomb  in  18G9. 
Such  a  survey  has  been  recommended  by  my  predecessor  in  charge  of 
^B  work  in  his  annual  reports  for  the  last  two  or  three  years.  In  his 
^mmendation  and  estimate  of  $16,300  for  this  survey,  I  fully  concur, 
cl  suggest  that  the  attention  of  Congress  be  called  to  the  propriety  of 
^king  an  appropriation  of  this  amount  for  this  purpose, 
t'or  statistical  infonnation  bearing  upon  this  improvement,  I  would 
^])ectfully  refer  to  the  subjoined  copy  of  a  letter,  kindly  furnished  me 
y  the  Hon.  W.  M.  Fishback,  member  of  the  Arkansas  State  senate, 
'Siding  in  Fort  Smith,  Ark. 

The  work  is  siiitated  in  the  collection  district  of  New  Orieans.    The  nearest  port  of 
ilivery  is  Memphis,  Tenn. 

otal  amount  of  appropriations |59,000  00 
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Money  statefnent 

July  1, 1880,  amonnt  available $16,406  25 

Amount  appropriated  by  act  approyed  March  3,  1881 24. 000  00 

$40.4fleS 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 10,333S 

July  1,  1881,  amount  available 30,074  74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    46, 300  u( 


COMMERCIAL  STATISTICS. 

.  Fort  Smith,  August  3,  1*1 

Dear  Sir:  Tours  of  the  Ist  instant  to  Col.  L.  H.  Roots,  referred  to  B.  Ban  &(X- 
and  by  him  referred  to  me  for  reply,  just  at  hand. 

In  the  absence  of  any  accurate  statistics,  I  can  only  give  estimates  from  convenatia 
with  our  business  men. 

There  are  shipped  from  this  place,  by  boat  or  rail,  cattle,  sheep,  hogs,  cott4»n,  pel- 
tries, wheat,  hard  lumber,  pecans,  ginseng,  snake  root,  Seneca-root,  &c.  Of  coti® 
we  ship  by  rail  this  year,  up  to  date,  about  24,000  bales,  about  4,0()0  of  which  cone 
from  the  Indian  Territory'. 

If  the  increase  of  shipment  continues  from  the  latter  for  the  next  five  years  at  tbt 
same  rate  as  for  the  past  two  years  they  will  ship  25,000  bales  themselves.  Thbb 
exclusive  of  what  goes  by  other  means  and  other  routes  than  by  Little  Rock  and  Fort 
Smith  Railroad.  We  ship  annually  about  1,000,000  pounds  of  hides  and  peltries,  fire- 
eighths  per  cent  of  which  comes  from  the  Indian  Territory.'  We  have  brought  fr» 
the  Indian  Territory,  or  shipped  from  there,  about  5,000,000  feet  of  hard  lumber  (wil- 
nut,  ash,  and  oak);  cattle,  hog^  and  sheeep  are,  for  the  most  part,  driven  on  foot  tsi 
in  immense  numbers. 

There  are  handled  in  this  city  at  least  1,250,000  sacks  of  flour  every  year,  all  of  whiek 
would  come  from  Kansas,  either  in  flour  or  in  grain,  if  we  had  cheap  transportstkH 
thence.    The  other  articles  are  in  less  important  quantities. 

Now  if  we  had  river  couinmnication  with  Kansas,  my  own  experience  justifies  sv 
in  saying  that  if  we  had  cheap  transportation  between  here  and  Southwest  Kansas,  w 
would  find  it  to  our  ^Wantage  to  purchase  all  the  wheat  and  flour  and  beef  from  thti 
region  where  they  can  be  produced  with  so  much  less  cost  and  give  our  attention  t& 
that  species  of  produce  which  we  can  furnish  at  so  much  less  cost  than  they. 

Wo  have  unlimited  quantities  of  coal  and  lumber,  and  are  remarkably  well  adapted 
to  cotton  and  sheep  raising,  but  are  not  adapted  to  wheat  or  extensive  grazing.  Thi> 
interchange  of  productions  would  increiise  with  indefinite  rapidity,  and  seems  A 
demand  early  and  cheap  means  of  iutertransportation. 

The  country  along  the  bank  of  the  Arkansas  River  from  Fort  Smith  to  Kansa0i» 
settling  rapidly,  and  if  they  had  sure  means  of  transportation,  there  is  no  estiinatic; 
the  increase  of  trade.  The  country  is  of  unsurpassed  fertility,  but  as  yet  a  couipan- 
tive  wilderness.  There  is  no  place  in  the  United  States,  in  my  judgment,  where  ik 
United  States  could  put  in  a  million  dollars  with  more  profit  alike  to  the  nation  td 
to  the  immediate  vicinity. 
Very  truly, 

W.    M.    FiSHBACK. 

Capt.  Thos.  H.  Handbury. 


Q  4. 

IMPROVEMENT  OF  THE  WHITE  AND  SAINT  FRANCIS  RIVERS,  ARKANSAS. 

The  charge  of  this  improvement  was  transferred*  to  me  in  February 
last  by  Maj.  W.  H.  H.  Benyannl ;  at  that  time  the  appropriation  was 
exhausted,  and  work  was  suspended. 

With  the  $8,0(M)  appropriated  by  Congress  at  its  last  session  for  this 
work,  it  is  projmsed  to  continue  the  operation  of  removing  snags  and 
other  obstructions  from  these  streams,  making  use  of  the  snag-bo«t 
already  provided  for  that  purpose..    In  this  connection  it  might  be 
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proper  to  call  attention  to  the  fact  that  this  boat  is  not  adapted  for  serv- 
ice in  the  upper  reaches  of  these  rivers. 

In  the  Saint  Francis  it  can  work  to  advantage,  probably  as'  high  up 
as  Madison,  about  100  miles  from  the  mouth  of  the  river,  and  in  the 
White,  up  to  J  cksonport,  at  the  mouth  of  the  Black  Eiver.  Above 
these  points  it  is  therefore  necessary  to  make  other  provisions  for  remov- 
ing obstructions  to  navigation. 

In  the  upper  reaches  of  the  Saint  Francis  River  it  is  thought  that  a 
strongly  built  decked  scow,  drawing  not  more  than  10  or  12  inches  of 
water,  and  properly  supplied  with  suitable  appliances  for  removing 
snags,  overhanging  trees,  logs,  and  other  obstructions  to  navigation, 
could  be  worked  to  very  great  advantage.  Such  an  outfit  would  cost 
about  $4,000.  Its  running  expenses  would  be  about  $1,500  per  nionth, 
and  it  could  be  worked  to  advantage  for  about  eight  months  in  the  year. 

ESTIMATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883. 

Working  exx)en8es  of  snag-boat,  incladiug  incidental  repairs,  6  months, 

at  $3,000  per  month $18,000 

Bxpenses  in  ordinary  and  general  repairs 2,000 

$20, 000 

Ontfit  for  Upper  Saint  Francis 4,000 

Working  expenses  of  same  eight  months,  at  $1,500  per  month .......     12, 000 

16,000 

Total 36,000 

Total  amoant  of  appropriations $142,000  UO 

The  improvement  is  situated  in  the  collection  district  of  New  Orleans.  The  nearest 
port  of  delivery  is  Memphis,  Teuu. 

Money  statement. 

July  1,  1880,  amount  available $12,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$20,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  ohtstandiug 

liabilities  July  1,  1880 i 11,621  93 

July  1,  1881,  amount  available 8,178  07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    36, 000  00 

COMMERCIAL  STATISTICS. 

From  the  most  reliable  statistics  that  1  have  been  able  to  collect  upon  this  head,  I 
learn  that  there  were  shipped  out  of  the  Saint  Francis  River,  by  river  last  season,  which 
wa«  much  below  an  average  one,  about  20,000  balesof  cotton,  1,000  tons  of  cotton-seed, 
500,000  feet  of  walnut  lumber,  and  a  considerable  quantity  of  other  less  valuable  lum- 
ber. By  the  same  means  there  has  been  shipped  into  this  country  about  6,500  tons  of 
general  merchandise,  supplies.  Slc. 

With  regard  to  White  River  I  have  been  unable  to  get  any  definite  information,  but 
it  is  well  known  that  it  has  an  extensive  commerce,  both  going  out  and  coming  into 
the  country,  dependent  upon  it  for  transportation.  The  country  is  rapidly  settling  up 
with  a  population  that  is  developing  its  resources. 


Q5. 

IMPROVEMENT  OF  WHITE  RIVER,  BETWEEN  JACKSONPORT  AND  BUF- 
FALO SHOALS,  ARKANSAS. 

In  February  last  I  relieved  Maj.  W.  H.  H.  Benyaurd  of  the  charge  of 
this  work.    At  that  time  operations  in  the  field  were  suspended.    In 
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June  they  were  again  resumed.  The  gravel  and  brush  dam  at  the  lower 
end  of  Arnold's  Island,  which  was  in  process  of  construction  at  the  close 
of  last  season,  was  completed  by  the  addition  of  300  entire  yards  of  gravel 
and  350  cords  of  brush. 

This  dam  does  all  that  was  expected  of  it.  It  has  very  materially  in- 
creased the  depth  of  water  over  a  shoal  at  this  place,  which  formerly 
gave  great  trouble  to  steamboat  pilots. 

At  Maginnis's  Shoal,  about  1  mile  below  Arnold's  Landing,  work  was 
resumed.  A  wingdam  is  being  built  connecting  into  the  outer  edge  of 
the  dam  built  last  season,  and  is  to  extend  down  stream  about  230  feet 
About  100  feet  of  this  was  completed  at  the  end  of  the  month. 

Preparations  were  also  made  for  resuming  the  snagging  operations  at 
an  early  day. 

The  amount  of  funds  at  present  available  for  the  improvement  of  this 
portion  of  White  River  being  so  exceedingly  limited,  the  interests  of 
navigation  seem  to  demand  that  it  be  expended  between  Jacksonport 
and  Batesville,  where  the  larger  part  of  the  river  commerce  is  carried 
on.  Above  Batesxille  improvements  are  necessary,  but  the  want  is  not 
so  pressing  as  below. 

The  work  during  the  coming  season  will  be  confined  to  improving 
Saflfold's  Shoals,  Haggletooth  Shoals,  and  removing  the  most  trouble- 
some snags  between  Batesville  and  Jacksonport 

This  accomplished,  the  funds  will  be  exhausted,  and  this  reacli  of  the 
river,  about  40  miles  in  extent,  will  be  in  very  fair  navigable  condition. 

From  Batesvile  to  Buffalo  Shoals,  however,  a  great  deal  of  the  same 
general  character  of  work  is  yet  to  be  done  before  the  river  can  be  said 
to  be  even  in  a  passably  good  condition. 

The  country  is  being  rapidly  settled  up,  and  every  year  adds  to  the 
necessity  for  providing  means  for  transporting  the  surplus  products  to 
market. 

The  work  is  sitnat^  in  the  coUection  district  of  New  Orleans,  and  the  nearest  port 

of  delivery  is  Memphis,  Teun. 

t 

Total  amount  of  appropriations $23,000 

Money  statement 

July  1,  1880,  amount  available $7,213  29 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$15, 213  29 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  oat«tauding 

liabilities  July  1,  1880 7,732  96 

July  1,  1881,  amount  available 7,480  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     20, 000  00 


Q  6. 

IMPROVEMENT  OF  WHITE  RIVER,  ABOVE  BUFFALO  SHOALS,  ARKANSAS. 

In  February  la«t  I  relieved  Maj.  W.  H.  H.  Benjaiird  of  the  charge  of 
this  work.  At  that  time  no  work  had  been  done  under  the  last  appro- 
priation, and  none  has  been  done  since.  It  is  proposed,  however,  to  com- 
mence operations  in  this  region  early  in  July,  and  to  push  them  forward 
to  the  extent  of  the  funds  available. 
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^  tlie  river  being  but  a  succession  of  rocky  shoals,  it  is 

"V  improvement  short  of  locks  and  dams  will  make 

^^  ^e  purposes  during  low-water. 

^^^  would  be  entirely  out  of  proportion  to  the 

^  ^resent  benefited,  their  construction  has 

<^  "  consideration. 

^4^^  »t  at  present  available  in  endeavor- 

^        ^4^  '^ving  loose  rocks,  blasting  off 

,^^^^        ^  "^  ^8  and  over-hangin  g  trees, 

-  ^i.       ^^        -!"*-,  poses  at  least  during  high 


^     ^ 


-^^  >/   '>.  *w      "  '*^^ ^^  ^  great  benefit  to  the 

^-.    </^'  *j,    ^         ^  y  no  outlet,  save  the  ordinary 


-'-^  ^ '     .  '^  .  '>> 


C        "'^>i/*'v.,'^  ^ion  of  country  around  Yellville 


^-. .        '/^ 


jiuch  in  need  of  an  outlet  of  this 


5;^/^^  ^  .  be  expended,  so  far  as  it  will  suffice,  in 

'^  .oove  Buffalo  Shoals,  in  the  manner  above 


r.        -^. 


V 


o  coUection  district  of  New  Orleans,  and  the  nearest  port 
xin. 


Money  statement. 

ant  available $20,000  00 

.luunt  expended  during  fiscal  year,  exckisive  of  outstanding 
uly  1,1880 291  67 

.mount  available 19,708  33 


Q7. 

5NT  OF  THE  SAINT  FRANCIS  RIVER,  BETWEEN    WITT8BURG 

AND  LESTER  LANDING. 

ge  of  this  work  was  transferred  to  me  by  Maj.  W.  H.  H.  Ben- 
ibruary  last,  with  the  appropriation  substantially  expended. 
,t  its  last  session,  not  having  made  any  additional  flppropria- 
3  portion  of  the  Saint  Francis  River  especially,  no  work  will 
ring  the  coming  season.  The  proportion  of  the  $8,000  appro- 
the  improvement  of  the  White  and  Saint  Francis  rivers  that 
licable  to  the  Saint  Francis  Elver  is  so  exceedingly  limited, 
3d  of  work  upon  the  lower  reach  of  the  river  so  great,  that 
B  done  above  Wittsburg. 

Money  statement 

opriat«d  by  act  approved  March  3,  1881 $5,000  00 

[iino'iint  expended  during  fiscal  year,  exciasive  of  outstanding 

uly  1,1880 5,000  00 

san  be  profitably  expended  in  fiscal  year  ending  June  30, 1883,  see  Appen- 
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Q  8. 

IMPROVEMENT  OP  L'ANGUILLE  RIVER,  ARKANSAS. 

In  February  last  I  relieved  Maj.  W.  H.  H.  Benyaurd  of  the  charge  of 
this  improvement.  At  that  time  work  was  suspended,  and  was  not 
resumed  at  the  end  of  the  fiscal  year. 

The  funds  at  present  available  for  this  work  will  be  expended  in  re- 
moving snags,  leaning  trees,  and  other  obstructions  to  navigation,  and 
it  is  thought  will  be  sufficient  to  place  the  stream  in  good  navigable  con- 
dition for  several  years. 

No  further  appropriation,  therefore,  is  asked. 

Total  amount  appropriated $17,O00Ci 

Money  statemeM. 

July  1,  1880,  amount  available $7,004  02 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 2,352  29 

July  1,  1881,  amoant  available •. 4,651  73 


Q  9- 
IMPROVEMENT  OF  FOURCHE  LA  FfeVE  RIVER,  ARKANSAS. 

In  February  last  the  charge  of  this  improvement  was  turned  over  to 
me  by  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers.  At  that  time  work 
was  suspended,  the  entire  appropriation  having  been  expended. 

With  the  $3,000  appropriated  by  act  of  Congress  approved  March  3, 
1881,  it  is  proposed  to  hire  a  boat,  with  the  necessary  machinery,  aod 
employ  hired  labor  to  continue  the  removal  of  obstructions  from  this 
stream,  as  far  as  this  sum  will  suffice. 

There  is  a  fertile  and  growing  tract  of  country  Included  in  the  valley 
of  this  stream,  and  depending  upon  it  for  means  of  cheap  transporta- 
tion. Many  emigrants,  attracted  by  the  fertility  of  its  soil,  are  settling 
in  this  valley. 

Last  season  firom  1,000  to  1,500  bales  of  cotton  were  brought  out  bt 
the  Fourche ;  also  quite  considerable  quantities  of  lumber,  shingles, lire 
stock,  hides,  &c. 

A  corresponding  amount  of  ingoing  freight,  such  as  merchandise,  sap- 
plies,  farming  machinery,  &c.,  is  now  transported  by  the  river. 

The  work  is  situated  in  the  coUection  district  of  New  OrleaDs,  and  the  neaiest  poit 
of  delivery  is  Memphis,  Tenn. 

Money  statement 

July  1, 1880,  amount  available $4,799  74 

Amount  appropriated  by  act  approved'March  3, 1881 3, 000  00 

— ^ $7,799  :< 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 4,799  'A 

July  1,  1881,  amount  available 3,000« 

Amomit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10, 000  i^ 


APPENDIX   Q.  1515 

Q  10.        / 

IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

The  charge  Of  this  work  was  transferred  to  me  in  February  last  by 
Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers.  At  that  time  work  was 
suspended,  and  has  not  been  resumed  up  to  the  end  of  the  fiscal  year. 

It  is  proposed  during  the  coming  season  to  expend  the  remaining 
balance  of  the  old  appropriation,  and  the  $5,000  appropriated  by  act  of 
Congress  approved  March,  1881,  in  contiixuing  this  work,  as  far  as  the 
fiinds  will  suffice,  between  Mount  Elba  and  the  mouth  of  the  river. 

For  the  coming  season,  a  strong  flat-boat  will  be  built,  and  supplied 
with  sheaves,  a  steam  capstan,  tackle,  saws,  axes,  &c.,  for  the  use  of  the 
party.  The  increased  depth  oi  the  water,  as  the  lower  reaches  of  the  river 
are  attained,  render  such  an  outfit  necessary.  The  boat  will  also  furnish 
quarters  for  the  men. 

It  is  estimated  that  during  last  season  about  10,000  bales  of  cotton 
were  shipped  by  water  from  the  plantations  along  this  river,  and  had 
the  river  been  in  a  more  navigable  condition  it  is  thought  that  nearly 
double  this  amount  would  have  been  transported. 

There  was  also  a  corresponding  quantity  of  incoming  commerce. 

The  timber  along  the  banks  is  of  excellent  quality,  and  must,  in  a  very 
short  time,  with  fgu^ilities  for  reaching  market,  become  a  valuable  article 
of  commerce. 

The  work  is  situated  within  the  coUection  district  of  New  Orleans,  and  the  nearest 
port  of  delivery  is  Memphis,  Teun. 

Money  statement 

July  1,  1880,  amount  available $7,500  00 

Amount  appropriated  by  act  approved  March  3,  18bl 5, 000  00 

$12, 500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1880 3,862  74 

July  1,  1881,  amount  available 8,637  26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    10, 000  00 


Q  II. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS. 

During  February  last  the  charge  of  this  work  was  transferred  to  me 
by  Maj.  W.  H.  H.  Benyaurd.  At  that  time  operations  in  the  field  were 
suspended,  and  have  not  been  resumed,  up  to  the  end  of  the  fiscal  year. 

With  the  remaining  balance  of  the  appropriation  of  1880  it  is  pro- 
posed to  resume  the  work  as  soon  as  the  stage  of  the  water  will  admit 
of  its  being  prosecuted  with  economy.  It  wiU  be  carried  on  on  the  same 
li^eueral  plan  as  last  season. 

A  boat  wOl  be  hired  for  the  removal  of  snags,  and  parties  will  work 
upon  the  improvement  of  the  shoals. 

From  the  wording  of  the  item  of  the  act  of  Congress  approved  March 
3,  1881,  which  appropriates  $6,000  for  the  improvement  of  the  river,  it 
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would  seem  that  it  is  the  design  of  Congress  that  the  work  under  tha 
appropriation  should  commence  atPoplar  Bluff— be  pushed  down  stieain. 
The  item  in  question  reads: 

Improving  Black  River,  Arkansas  and  Missonri,  $6,000— to  be  applied  £rom  Popis 
Bluff. 

In  furtherance  of  this  design  it  is  proposed  to  put  a  force  of  men  od 
the  river  at  Poplar  Bluff,  with  suitable  appliances  to  remove  the  prin- 
cipal obstructions  to  navigation,  and  let  them  work  down  stream  as  far 
as  the  amount  of  this  appropriation  will  admit,  which  will  probably  be 
down  to  the  point  where  the  railroad  crosses  the  river. 

During  the  past  season  a  slight  change  has  been  made  in  the  character 
of  the  bridge  at  this  place.  A  canal  has  been  dug  around  one  of  the 
abutment  piers,  and  over  this  a  movable  bridge  has  been  placed.  It 
admits  of  the  passage  of  boats  during  high-water,  but,  as  the  canal  is 
deep  at  ordinary  low-water,  it  cannot  he  said  to  meet  the  objection,  which 
the  boating  interests  of  this  stream  might  raise  to  the  bridge. 

The  country  bordering  on  this  section  of  the  river  within  the  last  year 
has  attracts  considerable  emigraticm.  It  is  a  fine  cotton-raising  coun- 
try, and  the  better  varieties  of  hard  wood  abound. 

There  is  every  reason  to  believe  that  with  the  increasing  facilities  for 
trai^sportatibu  that  the  removal  of  sna^s  and  obstruction  to  navigation 
will  afford,  the  commerce  of  this  river  will  be  greatly  increased.  It  is 
estimated  that  2,000  bales  of  cotton  were  taken  out  of  the  Black  Eiver 
country  during  last  season. 

It  is  suggested  thjtt  the  work  of  improving  this  river  could  be  prose- 
cuted in  a  much  more  expeditious  manner,  with  greater  economy,  and 
give  greater  satisfaction  in  every  respect,  were  it  possible  to  provide 
suitable  appliances  for  carrying  it  on  as  it  should  be. 

A  strong,  well  built,  light-draught  boat,  say  100  feet  long,  25  feet  beam, 
drawing  15  inches,  with  propelling  power,  should  be  provided.  This 
should  be  equipped  with  suitable  appliances,  such  as  capstans,  blocks, 
tackles,  lines,  axes,  saws,  &c.,  for  removing  snags  and  hauling  out  over- 
hanging trees,  that  would  be  cut  down.  It  should  be  rigged  with  a 
light  dredging  apparatus,  a  Long  scraper,  that  could  be  removed  when 
not  required  for  immediate  use. 

There  are  many  of  the  shoals  along  this  river  that  are  sometimes 
trouble^some  during  low- water  that  might  be  greatly  improved  at  very 
little  expense,  by  low  brush,  or  gravel,  or  rock  dams,  aided  for  a  few 
hours,  at  the  proper  time,  by  dr^ging  or  the  use  of  the  scraper.  The 
cost  of  such  a  boat  and  outfit  I  estimate  to  be  almost  $15,000.  It? 
running  expenses  about  $2,000  per  month,  working  season  seven  months, 
repairs  and  care  of  property  $1,000,  making  a  total  of  $3,000.  K  this 
amount  were  appropriated  at  once,  the  improvement  could  be  placed 
upon  a  goo<l  working  basis,  and  subsequent  small  appropriations  of  from 
$6,000  to  $10,000  yearly  would  suffice  to  put  and  keep  the  river  in  good 
navigable  condition.  Another  great  adv^antage  in  having  such  a  boat 
as  this  is,  that  it  be  could  used  for  improving  the  navigation  of  the 
smaller  streams  which  empty  into  the  Blaek  Eiver,  for  which  small 
amounts  are  from  time  to  time  appropriated  hj  Congress.  After  the 
most  troublesome  of  the  snags  and  obstructions  are  removed,  one  sach 
boat  as  this  would  be  sufficient,  not  only  for  the  Black  River  and  its 
tributaries,  but  the  \Miite  also,  from  the  mouth  of  the  Black  as  ^  np 
as  Bufi'alo  Shoals. 

The  work  is  sitaat-ed  inthe  ooUectlon  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Memphis,  Tenn. 
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Money  statement. 

July  1,  1880,  amonnt  available |15,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$21,000  00 

July  1,  IBr^l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 , 9,895  99 

July  1,  1881,  amount  available 11,104  01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    30, 000  00 


Q  ". 

IMPROVEMENT  OF  THE  CURRENT  RIVER,  ARKANSAS  AND  MISSOURI. 

A  project  for  the  improvement  of  this  river  was  submitted  by  M^j. 
W.  H.  H.  Benyaurd,  Corps  of  Engineers,  under  date  of  December  1, 
1880,  and  published  in  House  Ex.  Doc.  No.  38,  Forty-sixth  Congress, 
third  session. 

The  improvement  proposed  is  by  means  of  wing-dams  made  of  brush 
and  stone,  or  gravel,  to  concentrate  the  water  over  the  shoal  places,  and 
to  remove  snags,  logs,  and  overhanging  trees. 

The  amount  appropriated  will  be  expended  in  furtherance  of  this 
object. 

Work  will  be  commenced  at  the  mouth,  and  carried  up  stream  as  far 
as  the  funds  will  admit. 

The  work  is  sitnated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Memphis,  Tenu. 

Money  statement 

Amount  appropriated  bv  act  a^jproved  March  3,  1881 |2,000  00 

July  1,  1881,  amount  available 2,000  00 

Amonnt  (estimated)  required  for  completion  of  existing  project 15, 365  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883  . .  15, 365  00 
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'^OT^MENT  OF  MISSISSIPPI  EIYER  BETWEEN  THE  MOUTHS  OP  THE 
t.X2VOIS  AND  OHIO  RIVERS — IMPROVING  HARBOR  AND  MISSISSIPPI 
^^E::^  at  ALTON — ICE-HARBOR  AT  SAINT  LOUIS,  MISSOURI— IM- 
>"V"XNa  MISSISSIPPI  RIVER  AT  OR  NEAR  CAPE  GIRARDEAU,  MIS- 
j  AND  MINTON  POINT,  ILLINOIS— IMPROVEMENT  OF  OSAGE 
IN  KANSAS  AND  MISSOURI. 


of  captain  o,  h.  ernst.  corps  of  engineers,  officer  in 
e,  for  the  fiscal  year  ending  june  30,  1881,  with  other 
ents  relating  to  the  works. 

United  States  Engineer  Office, 

Saint  Louis  J  Mo.^  Au4)U9i  11 ,  1881. 

RAL :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
fiscal  year  ending  June  30, 1881,  upon  the  works  under  my 


ery  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Captain  of  Engineers. 

*^S-  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  8.  A. 


R  I. 

'Movement  of  the  Mississippi  river  between  the  Illinois  and 

ohio  rivers. 

BETWEEN  THE  ILLINOIS  AND  MISSOURI  RIVERS. 

j^t  the  date  of  my  last  annual  report  the  sum  of  $33,825.85  was  avail- 
'^^  for  expenditure  within  these  limits.  A  survey  had  been  made  of 
^  liver  in  the  vicinity  of  Piasa  Island  with  a  view  to  preparing  apian 
5*  the  improvement  of  that  locality.  The  map  was  in  course  of  prep- 
*^tion. 

As  soon  as  the  map  was'completed  it  was  made  the  subject  of  study 
J^d  a  project  for  the  improvement  was  i)repared,  an  outline  of  which  is 
hown  upon  the  adjoining  sketch,  Plate  1.  It  was  forwarded  to  the 
^l)artment  with  my  report  of  August  26,  1880.  A  Board  of  Engineers 
aving  been  convened  to  report  upon  this  project  met  in  Saint  Louis 
fovember  23, 1880. 

The  working  season  had  already  terminated  on  account  of  the  unu- 
lally  early  advent  of  winter.    Before  the  opening  of  the  spring  oif  1881 
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the  funds  available  were  withdrawn  and  reappropriated  for  another  pur- 
pose bv  the  following  proviso  in  the  river  and  harbor  act  of  Mardi^ 
1881,  viz: 

*  *  *  And  the  snina  of  money  heretofore  apppropriated  for  the  improTement  of 
the  Mississippi  between  the  lllinuis  and  Missouri  Rivers  and  unexpended  are  hercbj 
reapprojiriat^d,  and  shall  be  applied  to  the  improvement  of  the  harbor  and  Mississippi 
River  at  Alton. 

The  sums  referred  to  amount  to  $33,354.70.  They  will  be  accounted 
for  hereafter  in  a  separate  annual  report  (see  report  upon  harbor  and 
Mississippi  Hiver  at  Alton). 

The  gauges  at  Grafton  and  Alton  were  read  daily.  The  records  are 
hereto  appended^  that  of  the  former  marked  A,  and  that  of  the  latt^ 
marked  B. 

No  other  work  was  done  within  these  limits  during  the  year,  and  Done 
is  contemplated  under  the  general  appropriation  for  the  coming  year. 

GAHOKIA  CHUTE. 

The  dam  constructed  across  this  chute  in  1878  and  repaired  in  1879  has 
settled  about  3  feet,  lea\ing  its  crest  about  6  feet  above  the  low.water(rf 
1863';  otherwise  it  remains  in  good  condition.  It  has  fully  accomplished 
the  first  result  expected  of  it,  viz,  stopping  the  erosion  of  the  Ilhoois 
shore.  The  second  and  more  important  result — the  improvement  of  nav- 
igation by  deepening  the  water  in  the  chute  west  of  Arsenal  Island— 
is  now  becoming  evident.  Heavy  shoaling  has  taken  place  daring  th« 
recent  high-water  in  the  upper  part  of  Cahokia  Chute,  which  will  shot 
off  nearly  all  the  water  from  that  chute  at  medium  and  low  stages. 
This  must  necessarily  be  followed  by  a  marked  improvement  iu  the  nav- 
igation of  the  other  chute. 

The  height  of  the  deposit  already  much  exceeds  the  height  of  the  dam. 
The  work  of  the  latter  may  l^e  regarded  a«  nearly  finished.  The  present 
navigable  channel  will  become  better  as  the  new  river  bank  at  the  head 
of  Cahokia  Chute  becomes  higher. 

The  complete  reclamation  of  this  ground  will  be  necessary  to  finaUj 
complete  the  improvement  of  the  navigation,  and  this  will  probably  re- 
quire Home  supplemental  works  in  the  future.  But  the  process  of  build- 
ing up  the  new  bank  is  going  on  now  in  so  satisfactory  a  manner  that 
it  is  thought  best  to  do  nothing  further  at  this  locality  until  the  favora- 
ble impure  given  by  the  dam  shall  have  finally  expended  itself. 

HORSETAIL  BAB. 

Operations  at  this  locality  were  continued  throughout  the  year  when- 
ever the  elements  would  permit  it.  A  long  winter  and  a  fiood  in  the 
spring  impeded  the  work  and  prevented  its  completion.  Plate  2  shovs 
the  location  of  the  works  as  they  have  now  been  constructed.  Under 
the  influence  of  the  hurdles  on  the  Illinois  side,  aided  by  changes  caused 
by  the  dam  across  Cahokia  Chute,  several  miles  above,  the  channel  earlr 
last  autumn  wa«  shifted  to  the  desired  location  on  the  Missouri  side,  as 
shown. 

This  change  rendered  it  possible  to  suspend  the  construction  of  hur- 
dles on  the  Illinois  side  sooner  than  had  been  anticipated.  The  infln- 
ence  of  these  works  in  causing  deposits  was  felt  all  the  way  to  CarrolTs 
Island,  2  miles  below,  but  so  long  as  the  efforts  of  the  river  were  directed 
towards  retaining  its  channel  through  them,  it  was  necessary  to  re-eii^ 
force  them  by  adding  to  their  number.    These  efforts  having  been  to  a 
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great  degree  withdrawn,  the  works  upon  this  side  were  suspended  at 
secondary  hurdle  No.  29.  The  construction  of  hurdles  on  the  Missouri 
side  was  begun  in  the  spring,  and  was  executed  at  a  high  stage  of  the 
river,  the  disadvantage  of  working  in  deep  water  being  more  than  com- 
pensated for  by  the  richer  supply  of  buUding  material  carried  by  the 
river  at  that  season. 

The  total  length  of  primary  hurdles — the  name  given  to  the  longi- 
tudinal hurdlesTocated  upon  the  line  of  the  new  bank — constructed  dar- 
ing the  year  was  9,500  feet,  of  which  the  cost,  including  engineering  and 
contingencies,  was  $37,540.63,  or  $3.95  per  linear  foot.  The  total  length 
of  secondary  hurdles,  the  name  given  to  transverse  lines,  was  22,000 
feet,  of  which  the  cost,  including  engineering  and  contingencies,  was 
$78,537.90,  or  $3.57  per  linear  foot. 

Of  these  totals  1,900  feet  of  primary  hurdle  and  11>|^0  feet  of  secon- 
dary hurdle  were  constructed  upon  new  ground.  The  balance  were 
consumed  in  reconstructing  and  repairing  the  work  of  this  and  pf  the 
previous  year.  This  adds  $8.53  per  linear  foot  to  the  cost  given  last 
year  of  the  dike  built  with  floating  curtains  in  prolongation  of  the  train- 
ing-wall, now  called  primary  hurdle,  making  the  total  cost  $24.28  per 
running  foot.  At  the  beginning  of  the  year  31,000  linear  feet  of  secon- 
dary hurdles  had  been  constructed.  The  additions  give  42,630  feet 
among  which  the  repairs  are  to  be  distributed. 

The  process  of  building  up  the  new  banks  has  continued  in  a  satis- 
factory manner.  There  have  been  occasional  drawbacks  when,  a  breach 
being  made  in  the  hurdles,  the  water  would  concentrate  in  a  small  chan- 
nel and  scQur  out  some  of  the  new  deposit.  Damages  of  this  kind  are 
to  be  expected  at  this  stage  of  the  work,  and  have  been  anticipated 
from  the  beginning.  They  are  necessarily  attendant  upon  a  system  in 
which  brute  strength  is  largely  replaced  by  vigilance. 

The  breaches  have  been  promptly  and  easily  repaired.  The  final 
results  for  the  year  have  been  a  substantial  gain  at  nearly  all  points. 
Enormous  deposits  have  been  secured  over  the  entire  area  between  sec- 
ondary hurdle  No.  29  and  Carroll's  Island,  as  well  as  within  the  areas 
inclosed  by  the  hurdles.  Those  on  the  Missouri  side  have  been  quite 
uniform  in  thickness,  the  top  presenting  a  regular  surface.  Those  on 
the  Illinois  side  have  in  some  cases  taken  the  shape  of  the  long  conical 
bars  peculiar  to  the  Mississippi,  and  differ  largely  both  in  the  actual 
thickness  of  deposit  and  in  the  height  to  which  they  extend.  The  height 
attained  in  some  cases  exceeded  aU  expectation.  The  crest  of  one  bar — 
the  highest — made  its  appearance  at  a  31-foot  stage,  the  fill  at  that 
place  having  been  23  feet  sjnce  last  July.  Greater  fill  has  occurred  t  Ise- 
where,  but  at  lower  levels.  The  top  of  this  bar  was  higher  than  the  old 
bank;  it  has  since  shrunk  to  about  the  same  height.  The  largest  fill  in 
the  two  years  was  secured  in  the  deep  hole  just  below  the  old  dike  3, 
where,  in  the  spring  of  1879,  there  was  a  depth  of  70  feet  at  a  12-foot 
stage.  Dry  bar  has  appeared  at  this  place  this  year  at  a  22-foot  stage, 
showing  a  fill  of  80  feet.  At  some  places,  on  the  other  hand,  the  fill  bas 
been  but  a  few  inches,  though,  as  a  general  rule,  such  places  have  been 
under  the  influence  of  the  works  for  but  short  periods.  Plates  2  and  3 
show  the.  position  of  the  deposits  as  they  would  appear  at  a  15-foot  stage 
at  the  end  and  at  the  beginning  of  the  year.  That  is  the  stage  above 
which  it  is  believed  that  the  willow  will  grow,  and  at  which  further 
reclamation  may  be  left  to  nature.  The  appearance  of  the  bars  at  a* 
lower  stage  is  shown  upon  the  sketches  accompanying  the  report  of  Mr. 
Currie,  assistant  engineer. 

The  total  quantity  of  material  deposited  within  the  area  to  be  re- 
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claimed  since  the  introduction  of  this  system  two  years  ago  is  over 
13,000,000  cubic  yards.  This  volume  taken  from  the  water-way  of  the 
river  must  be  replaced  by  the  excavation  of  a  nearly  equal  volume, unless 
the  area  of  cross-section  and  velocity  Of  the  stream  are  largely  altered; 
an  occurrence  which  is  not  the  least  probable.  The  beneficial  effect  ui)on 
the  channel  may  be  expected  with  perfect  confidence. 

The  change  in  the  location  of  the  channel  was  a  great  gain,  but  was  at 
first  attended  by  a  decrease  in  the  depth  below  what  was  found  the  year 
before.  The  material  composing  the  bars  on  the  Missouri  side  consisted 
largely  of  coarse  gravel,  many  of  the  pebbles  measuring  3  inches  in 
diameter.  The  excavation  of  this  material  was  comparatively  slow. 
Three  principal  reefs  were  developed. 

On  the  20th  of  August  the  depth  upon  the  upper  the  reef — the  most 
prominent  one — was  but  6  feet  6  inches,  the  Saint  Louis  gauge  reading 
11  feet  6  inches.  This  reef  was  raked  wj)bh  a  large  harrow  dragged  by 
the  steamer  Anita,  and  in  a  few  days  a  depth  of  1  foot  additional  was 
made. 

The  river  then  rose  and  the  reefs  were^not  again  noticeable  by  naviga- 
tors until  October.  On  the  22d  of  October,  the  gauge  reading  10  feet  2 
inches,  the  depth  was  6  feet  on  both  the  second  and  third  reefs,  the 
depth  on  the  upper  reef  being  about  a  foot  greater.  The  steamer  not 
being  available,  the  harrow  could  not  be  used,  and  there  being  a  less 
dej>th  at  some  other  points  between  Saint  Louis  arid  CairOj  the  river  was 
left  to  do  its  own  excavation.  This  it  did  slowly  but  effectually.  On 
the  3d  of  December,  navigation  being  suspended  on  account  of  ice,  with 
the  gauge  reading  4  feet,  the  depth  on  the  three  reefis  was  4  feet  5  inches 
and  4  feet  6  inches,  respectively. 

On  the  15th  of  December,  with  the  gauge  reading  5  feet  6  inches,  the 
least  channel  depth  on  any  reef  was  7  feet ;  that  is,  there  had  been  a 
total  vertical  cut  since  August  of  6  feet  6  inches. 

It  being  the  habit  of  the  river  in  wide  places  such  as  this  to  drop  a 
portion  of  its  sediment  in  its  channel  at  high  stages,  it  was  expected 
that  much  of  this  excavation  would  have  to  he  renewed  during  the  com- 
ing year  when  the  water  falls.  The  channel  depth  has  therefore  been 
watched  with  considerable  interest  during  the  prolonged  high-water  of 
this  spring. 

The  highest  stage  reached  by  the  river  was  33.65  feet,  May  6.  On  the 
9th  of  May,  the  stage  having  fallen  to  29.9  feet,  the  least  channel  depth 
was  31  feet,  showing  a  fill  of  less  than  5  inches  since  December.  On 
the  4th  of  June,  the  gauge  reading  21  feet  4  inches,  the  depth  was  21 
feet,  showing  a  nil  of  1  foot  10  inches  since  December. 

On  the  9th  of  July,  the  gauge  reading  21  feet  6  inches,  the  depth  was 
17  feet,  showing  a  fill  of  6  feet  since  December.  Under  the  circumstan- 
ces— the  river  remaining  above  a  20-foot  stage  for  over  four  months,  dur- 
ing two  of  which  it  was  above  25  feet,  and  for  two  weeks  above  30  feet— 
this  fill  is  remarkably  small. 

The  material  thus  dei)Osited  is  light  alluvion,  the  removal  of  which  is 
very  diflterent  from  that  of  the  heavy  gravel  excavated  last  autumn.  It 
is  expected  that  its  removal  will  be  accomplished  so  rapidly  that  the 
reefs  will  not  again  appear  as  obstructions,  at  least  until  a  stage  lowff 
than  that  of  last  autumn  is  reached.  The  amount  of  this  channel  filling 
at  high-water  should  diminish  as  the  height  of  the  new  banks  is  in- 
creased. 

The  results  of  the  year's  work  have  been  such  as  to  increase  the  confi- 
dence felt  in  the  efificiency  of  the  system  of  construction  here  adopted. 
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Tbe  break-up  of  the  ice  this  spring  was  the  most  violent  of  which  there 
is  any  record.  The  flood  which  followed  nearly  equaled  that  of  1826  in 
height,  and  has  never  been  exceeded  more  than  four  times,  as  fur  as 
known.  A  combination  of  two  such  occurrences  in  one  year  is  a  rarity 
that  need  not  be  expected  more  than  once  in  half  a  century. 

The  total  destruction  of  such  portions  of  the  works  as  had  not  com- 
pleted their  work  of  reclamation  at  the  time  of  the  break-up  might  have 
been  anticipated.  Instead  of  this,  only  a  portion  of  the  primary  hurdle 
was  carried  away,  and  the  injuries  to  the  secondary  hurdles  were  not 
excessive.  Equal  damage  would  have  been  inflicted  upon  any  ordinary 
dike,  however  massively  constructed.  Although  more  extensive  repairs 
than  usual  have  been  rendered  necessary,  largely  increasing  the  cost, 
the  works  ui)on  the  whole  have  passed  through  the  ordeal  in  a  very 
satisfactory  manner. 

The  experience  of  the  year  has  led,  however,  to  some  modifications  in 
the  details  of  construction,  which,  though  increasing  the  original  cost, 
are  thought  to  be  in  the  interest  of  economy. 

The  floating  curtains,  supported  at  one  side  by  buoys,  and  anchored 
on  the  other  side  to  the  bottom,  of  which  several  forms  were  illustrated 
in  my  last  annual  report,  were  originally  introduced  for  application  in 
very  deep  water,  where  piles  could  not  be  used  to  advantage.  They 
served  their  purpose  well,  causing  the  depth  to  decrease  so  that  piles 
could  afterwards  be  used,  and  they  may  again  be  resorted  to  where  great 
depths  are  to  be  contended  with.  But  their  employment  cannot  be  ad- 
vantageously extended  to  shoal- water,  for  the  reason  that  it  is  not  prac- 
ticable to  devise  a  thoroughly  efficient  buoy  which  shall  at  the  same 
time  be  cheap.  For  all  depths  less  than  35  feet  the  most  efficient  sup- 
port for  the  brush  obstacle  is  the  pile,  which  acts  in  the  double  capacity 
of  anchor  and  buoy. 

For  depths  of  10  or  12  feet,  sometimes  increased  to  15  feet,  the  brush 
is  wattled  directly  upon  the  piles.  In  greater  depths  light  hurdle- work 
mattresses  are  launched  from  floating  ways,  and  secured  in  a  vertical 
position  against  the  piles. 

The  reasons  for  this  difference  are  that  in  considerable  depths  the 
work  of  sinking  the  brush  course  by  course  is  tedious  and  expensive, 
and  the  structure,  when  finished,  has  great  buoyancy,  tending  to  lift  the 
piles. 

The  mattress  launched  against  the  piles  is  deprived  of  its  buoyancy 
by  the  load  of  stone  at  one  side  which  is  used  in  sinking  it.  All  piles 
are  now  braced,  except  in  very  shoal- water,  6  feet  or  less  depth,  the 
braces  being  introduced  at  intervals  of  20  feet.  The  primary  hurdle  is 
provided  with  a  footing  of  brush. 

But  little  additional  information  relating  to  the  plantation  and  growth 
of  willows  has  been  obtained.  Cuttings  of  the  larger  diameters  have 
more  vitality  than  those  of  the  smaller.  A  cutting  should  not  be  less 
than  1  inch  in  diameter.  Nothing  new  concerning  the  lowest  level  at 
which  the  willow  will  grow  has  l^en  procured,  for  the  reason  that  the 
cuttings  planted  at  the  lower  stages  were  either  washed  away  or  were 
covert  with  mud,  and  were  lost  That  level  is  believed  to  be  not  far 
firom  15  feet  above  the  low- water  of  1863.  A  vigorous  plant  is  not  killed 
by  being  covered  with  mud  and  water  for  many  weeks. 

The  works  at  Horsetail  were  under  the  supervision  of  Mr.  D.  M.  Currie, 
assistant  engineer.  His  report,  to  which  attention  is  invited  for  details, 
is  appended,  marked  E. 

The  expenditures  were  $116,078.53.  ' 
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TWIN  HOLLOW  AND  WIDOW  BEARD'S. 

A  detailed  hydrographic  survey  of  the  river,  from  the  foot  of  Carroirs 
Island  to  the  mouth  of  the  Meramec,  was  made  in  October  by  my  assist- 
ant, Mr.  P.  C.  F.  West*  A  plan  for  the  improvement  of  this  portion  of 
the  river,  which  includes  the  two  notorious  localities  known  as  ^  Twin 
Hollow''  and  "Widow  Beard's,''  was  submitted  with  my  rei>ort  of  Jm- 
nary  28,  1881.  An  outline  of  it  is  shown  upon  the -adjoining  sketch, 
Plate  4.  It  has  not  been  practicable  to  begin  these  works  for  want  of 
the  necessary  plant.  The  large  additions  now  being  made  to  the  latter, 
and  the  near  completion  of  the  works  at  Horsetail,  will  render  it  possi- 
ble to  push  these  new  works  with  vigor  during  the  present  season. 

PROTECTION  OF  BANK  NEAR  KASKASKTA. 

Operations  were  resumed  at  this  locality  as  soon  as  the  water  had 
fallen  to  a  suitable  stage,  in  the  latter  part  of  September.  The  w<Hrk  of 
former  years  was  found  breached  in  two  places  and  more  or  less  dam- 
aged in  several  others.  The  water,  entering  through  the  breaches  in  the 
form  of  eddies,  had  excavated  curious  bays  of  elliptical  form.  The 
diameter  of  one  of  these  bays  at  the  mouth  was  180  feet,  and  the  horizontal 
distance  to  which  it  had  entered  the  bank  was  1^  feet.  Orders  were 
given  to  cut  these  bays  off  from  the  river  by  a  line  of  fixed  hurdles,  bniU 
upon  the  line  of  the  old  bank,  with  a  view  to  stopping  the  action  of  the 
water-augur  and  to  causing  deposits  instead  of  excavation.  Orders  were 
given  al^  to  repair  and  strengthen  the  old  work,  after  which  it  was  to 
be  extended  down  stream,  using  brush  throughout  instead  of  stone  aa 
betbre,  for  the  high- water  portion,  and  to  begin  the  construction  of  a 
series  of  hurdle-dikes  designed  to  change  the  direction  of  attack  of  the 
river. 

Only  a  portion  of  this  programme  could  be  carried  out.  The  hurdles 
crossing  the  mouth  of  one  of  the  bays  was  completed  and  immediately 
gave  beneficial  results.  Piles  were  driven  for  a  similar  construction  at 
the  other  bay,  but  before  the  wattling  could  be  completed  a  suspension 
of  the  work  was  made  necessary  by  the  advent  of  severely  cold  weather. 
To  strengthen  the  old  w^ork  two  mattresses^  measuring  respectively  750 
and  265  feet  in  length  by  about  80  feet  in  width,  were  sunk  at  the  foot  of 
the  slope,  outside  the  former  protection.  They  overlapped  each  other  by 
about  10  feet,  thus  giving  a  continuous  protection  to  about  1,005  feet  of 
bank. 

To  change  the  direction  of  attack  of  the  river,  a  hurdle-dike  was  begoB 
at  the  foot  of  Sainte  Genevieve  Island  and  built  out  to  a  total  length  of 
1,140  feet,  the  outer  380  feet,  however,  not  being  completed.  It  acted 
in  the  manner  expected  of  it,  causing  heavy  deposits.  On  the  17th  of 
November  4  inches  of  snow  fell,  and  heavy  ice  formed  in  the  river,  put- 
ting a  sudden  stop  to  the  work.  This  proved  to  be  the  x>ermanent  advent 
of  winter,  and  operations  were  not  resumed. 

The  works  at  Kaskaskia  Bend  were  under  the  local  supervision  of  Mr. 
Max  E.  Schmidt,  assistant  engineer.  For  a  detailed  description  of  them 
attention  is  invited  to  his  rei)ort,  extracts  from  which  are  appended, 
marked  F. 

During  the  severe  winter  which  followed  these  operations,  ice  was 
formed  in  the  river,  varying  from  1  to  2  feet  in  thickness.  On  the  10th 
of  February  the  river  rose  8  feet  at  Saint  Louis,  the  most  extraordinaiy 
rise  in  a  single  day  on  record.  The  enormous  forces  developed  by  this 
rise  were  disastrous  to  the  work.    Great  fields  of  heavy  ice  thrown 
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against  the  outer  portion  of  the  hurdle-dike  promptly  destroyed  that 
portion.  The  ice  soon  gorged  in  the  channel  south  of  Sainte  Genevieve 
Island,  about  4  miles  above  Kaskaskia  Bend,  forcing  a  large  body  of 
water  down  the  north  chute  (see  adjoining  map,  Plate  5).  This  chute 
was  rapidly  enlarged,  and  the  dike  was  attacked  in  the  rear.  The  ice 
gorging  between  the  dike  and  the  main  Illinois  shore,  a  deep  channel 
was  cut  through  the  root  of  the  dike  between  the  latter  and  Sainte  Gene- 
vieve Island.  The  water  rapidly  rose  above  the  dike,  and  the  latter, 
what  is  left  of  it,  has  beeu  submerged  ever  since.  It  is  probably  almost 
wholly,  if  not  wholly,  destroyed. 

The  tiirect  protection  suffered  severely  also.  Standing  as  it  does  nearly 
at  right  angles  to  the  direction  by  which  the  stream  approaches  from 
above,  it  was  exposed  to  such  assaults  as  immense  fields  of  ice  2  feet  thick 
moving  with  a  velocity  of  7  or  8  miles  an  hour  can  give.  A  field  of  this 
character  striking  the  shore  seemed  checked  for  a  moment,  but  it  was 
presently  observed  to  be  moving  slowly  up  the  bank,  carrying  a  slice  of 
the  bank-protection  and  all  with  it.  Many  layers  were  piled  up  over  each 
other  upon  top  of  the  bank  30  feet  above  low- water.  In  this  manner  the 
part  of  the  bank  which  was  above  the  water  surface  was  stripped  of  its 
protection.  As  this  enables  the  river  to  cut  in  behind  the  mattresses  at  the 
foot  of  the  slope,  it  is  probable  that  most  of  this  work  also  is  destroyed. 
The  prolonged  high-water  of  this  spring  has  rendered  it  impracticable 
to  ascertain  with  accuracy  what  the  condition  of  it  is. 

After  the  ice  had  done  its  work  of  destruction,  the  river  rose  steadily, 
with  but  few  and  slight  oscillations,  until  in  the  latter  part  of  April  it 
went  over  its  banks,  and  there  was  a  flood. 

The  overflow,  concentrating  in  a  slight  depression  in  the  strip  of  land 
which  separated  the  Kaskaskia  River  from  the  Mississippi,  formed  a  con- 
siderable stream,  which  poured  into  the  former  river  with  a  fall  of  about 
6  feet.  This  overfall  soon  cut  a  deep  hole  in  the  soft,  alluvial  soil 
which  constitutes  the  river's  bed,  and  then  began  the  process  of  cutting 
back  towards  the  Mississippi,  with  which  a  junction  was  soon  formed. 
This  cut  was  opposite  the  lower  end  of  the  work,  upon  which  further 
damage  was  inflicted.  A  deep  excavation  approaching  the  revetment 
firom  the  rear  totally  destroyed  it  throughout  the  width  of  the  cut.  The 
cut  is  now  about  5CK)  feet  wide  and  30  feet  deep  when  the  Mississippi 
is  at  a  22-foot  stage.  There  has  been  no  enlargement  as  yet  of  the  Kas- 
kaskia Eiver  below  the  cut. 

The  total  result  of  the  ice  and  the  flood,  so  far  as  it  can  now  be  ascer- 
tained, is  that  it  will  be  necessary  to  begin  the  work  again  from  the 
beginning. 

In  this  state  of  affairs  it  is  a  pertinent  question  whether  the  work 
should  be  abandoned  or  should  be  begun  anew.  The  accompanying 
map,  Plate  5^  shows  the  position  of  Kaskaskia  Bend  with  reference  to 
the  Kaskaskia  Eiver,  and  to  the  Mississippi  for  some  miles  above  and 
below.  The  position  of  the  channel  is  represented  by  the  broken  black 
line.  It  shows  where  the  efforts  of  the  main  stream  are  directed.  Pass- 
ing out  of  Sainte  Genevieve  Bend,  the  channel  crosses  over  to  the  Illinois 
side  and  enters  Kaskaskia  Bend  in  a  direction  nearly  at  right  angles  to 
the  Illinois  shore.  The  Illinois  bank  thus  constitutes  an  obstacle  directly 
in  the  path  of  the  river.  The  results  are  the  same  as  those  given  by  any 
other  great  obstacle,  viz,  a  sharp  change  of  direction,  a  heaping  up  of 
the  waters,  an  increase  of  slope  and  velocity,  with  their  attendant  diffi- 
culties for  ascending  navigation.  It  is  certainlj"^  not  in  the  interest  of 
navigation  to  make  the  present  location  of  the  channel  permanent. 
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Cnrrature  much  more  gentle  than  that  here  existing  is  required  to  give 
safe  and  easy  navigation. 

The  necessity  of  this  becomes  still  more  apparent  when  the  stability 
of  the  works  is  considered.  The  protection  of  the  bank  causes  increased 
scour  at  its  foot.  It  is  evident  that  in  the  case  of  a  curve  which  is  un 
naturally  sharp,  like  this  one,  the  additional  scour  must  be  unusually 
great.  While  this  adds  materially  to  the  difficulty  and  cost  of  the  work, 
it  is  believed  to  be  practicable  to  hold  the  bank  so  long  as  water  alone 
is  to  be  resisted.  But  the  movements  of  ice  introduce  new  complications. 
For  security  against  these,  easy  cur\^ature  is  a  necessity. 

Tliis  cannot  be  obtained  without  a  radical  change  in  the  location  of 
the  channel  somewhere  between  Little  Rock  and  Chester.  To  push  the 
stream  out  of  Kaskaskia  Bend,  filling  up  that  bend  and  cutting  off  the 
point  opposite,  retaining  the  present  position  of  the  channel  above  and 
below,  would  accomplish  this  result  with  less  injujy  to  the  inhabitants 
of  the  country  than  any  other  ])lan  that  occurs  to  me. 

This  would  be  an  operation  of  great  magnitude,  and  should  be  under- 
taken onl3'  with  tb  at  understanding.  Whether  it  could  be  finally  accom- 
plished at  all  is  doubtfiil.  The  dike  built  last  autumn  at  the  foot  of 
Sainte  Genevieve  Island  was  the  first  step  towards  that  end,  and  there 
can  be  no  assuranoe  that  similar  works  in  the  future  will  not  meet  a 
similar  fate.  In  any  event,  the  operation  would  be  a  long  and  costly 
one.  To  move  bodily  one  of  the  largest  rivers  in  the  world  from  one 
place  to  another  is  no  small  undertaking.  .Na\igation  must  necessarily 
be  interfered  with  more  or  less  during  the  execution  of  the  work.  Its 
cost  cannot  be  estimated  any  more  than  that  of  a  battle,  which  it  would 
in  many  respects  resemble.  It  would  be  several  hundred  thousand  dol- 
lars at  least.  , 

The  recent  enlargement  of  the  chute  north  oi  Salute  Genevieve  Island 
— ^the  map  is  constructed  from  a  survey  of  last  year  and  does  not  show 
the  enlargement — and  the  cut  into  the  Kaskaskia  River  suggest  two 
ways  by  which  the  river  may  accomplish  the  necessary  straightening 
in  the  next  few  years,  if  left  to  itself. 

Other  ways  may  be  developed  by  the  stream  itself  in  a  short  time,  for 
changes  are  rapid  where  the  shape  is  so  unnatural  as  in  the  present  case. 

In  carrying  out  the  programme  of  working  down  stream  frt>m  Saint 
Louis  in  the  general  improvement  of  the  river  adopted  for  reasons  given 
further  on  under  the  head  of  appropriation  of  March  3,  1881,  it  may  be 
several  years  before  this  locality  is  reached.  In  the  mean  time  the  river 
will  probably  have  worked  itself  into  a  better  shape,  but,  whether  that 
happens  or  not,  the  approach  to  any  works  which  may  be  constructed 
here  cannot  be  assured  until  after  the  improvement  of  the  river  above. 

If  the  funds  to  be  employed  in  this  work  are  to  come  from  the  gen- 
eral appropriation  for  improving  the  navigation,  as  heretofore,  there  can 
be  no  question  that  the  interests  of  navigation  reqiure  that  the  work 
should  now  be  abandoned. 

It  is  true  that  the  work  was  originally  undertaken  for  the  protection 
of  land,  and  not  for  the  improvement  of  navigation,  and  that  this  inter- 
est will  suffer  by  its  abandonment. 

Experience  has  shown  that  the  land  which  is  immediately  threatened 
cannot  be  protected  without  turning  the  river  entirely  away  from  it,  or 
bi  inging  it  to  it  in  a  direction  totally  different  from  the  one  by  which 
it  now  approaches.  In  either  case  other  land  must  be  destroyed,  and 
in  the  latter  case  Sainte  Genevieve  would  be  deprived  of  navigable 
water.  The  river  must  be  straightened.  In  whatever  way  that  be  ac- 
con)2))ished,  some  one  must  suffer,  fertile  land  must  be  destroyed,  and 
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riparian  owners,  possibly  town  sites,  must  be  deprived  ot  navigable 
water.  These  injuries,  if  inflicted  by  the  government,  would  be  a  just 
csiuse  of  complaint;  it  inflicted  by  the  river  without  artificial  aid,  they 
are  the  act  of  a  power  from  whose  judgment  there  is  no  appeal.  Tliere 
are  therefore  objections  also  to  undertaking  at  this  time  a  rectification 
of  the  river  for  the  purpose  of  protecting  the  local  interests  no^v  endan- 
gered. Should  it  be  thought  proper,  however,  to  do  this,  it  is  desirable 
that  the  money  be  provided  separately  from  the  general  appropriation 
for  improving  the  navigation,  and  that  a  large  sum,  not  less  than 
$100,000,  be  made  available  before  the  work  is  begun.  It  is  to  be  re- 
marked that  this  is  the  value,  at  $50  i>er  acre,  of  2,000  acres  of  laud. 

The  expenditures  were  $12,320.34,  leaving  a  balance  of  $5,Gi)7.25, 
which  by  the  act  of  June  14, 1880,  is  required  to  be  expended  in  this 
vicinity.  As  the  employment  of  this  sum  alone  would  be  simply  to 
throw  it  away,  it  is  desirable  that  it  should  be  made  available  by  new 
legislation  for  expenditure  in  the  general  improvement  of  the  river. 

[dickey's  island  to  mouth  of  OHIO. 

A  few  breaks  in  the  revetment  of  the  bank  in  rear  of  Cairo  were  found 
to  have  occurred,  and  the  short  working  season  of  last  autumn  was  de- 
voted to  their  repair. 

This  work  was  under  the  general  direction  of  Mr.  Max  E.  Schmidt,  as- 
sistant engineer,  and  under  the  immediate  charge  of  Mr.W.  S.  Mitchell, 
^assistant  engineer.  The  report  of  Mr.  Mitchell  to  ^Ir.  Schmidt  is  ap- 
pended, marked  G,  to  which  attention  is  invited  for  details. 

Alternating  floods  from  the  Ohio  and  Mississip])i  rivers  have  pre- 
vented the  prosecution  of  the  work  this  spring.  The  planting  of  wil- 
lows upon  the  upper  portion  of  the  slope  remains  to  be  done. 

The  expenditures  were  $6,517.23. 

METHOD  OF  CAREYTNG  ON  THE  WORK. 

All  work  during  the  year  has  been  done  by  hired  labor  and  purchase 
of  material  in  open  market  (except  piles),  and  with  satisfactory  results. 
It  is  proposed  to  continue  the  system  during  the  coming  year,  for  the 
reason  that  the  character  of  the  work  will  not  admit  of  the  contricb 
system  without  injury  to  the  interests  of  the  Uniteri  States. 

The  reasons  for  this  were  fully  set  forth  in  my  last  annual  repr>rt. 
(See  Annual  Eeport  of  Chief  of  Engineers  for  1880,  pages  1374, 1375.) 
These  reasons  still  exist. 

EQUIPMENT. 

It  had  become  evident  before  the  close  of  the  working  season  last  au- 
tumn that  a  readjustment  of  the  plant  would  be  required  to  provide  for 
the  necessities  of  the  works  under  the  new  system  of  construction.  A 
considerable  number  of  additional  barges  and  pile-drivers  would  be  re- 
quired. Additional  quarter-boats  also  were  needed.  It  was  thought 
liest  not  to  make  any  large  additions  until  a  new  appropriation  should 
be  assured.  The  additions  were  at  that  time  limited  to  one  steam 
pile  driver,  two  quarter-boats,  and  three  model  barges.  Advertisements 
for  proposals  for  constructing  the  barges  were  inserted  in  the  official 
advertising  newspapers  of  Saint  Louis,  Cincinnati,  Louisville,  Ky.,  and 
Quincy,  111.,  but  only  one  proposal  wa«  received.  This  proposal  being 
considered  unduly  high,  it  was  rejected,  and  the  barges  were  built  by 
hired  labor  and  purchase  of  niaterial  in  open  market.  The  pile-driver 
was  constructed  in  the  same  manner. 


1528      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Tlie  appropriation  of  March  3, 1881,  providing  for  a  large  expansion 
of  the  work,  corresponding  additions  to  the  plant  have  been  nece-s^sarr. 
For  the  expenditure  of  $6(K),000  per  annum,  it  was  estimated  that  forty- 
five  barges  and  twenty  pile-drivers  would  be  required.  Of  these,  eight- 
een barges  and  six  pile-drivers  were  on  hand. 

The  most  serviceable  and  convenient  kind  of  barge,  and  the  most  eco- 
nomical in  towing,  is  the  model  barge;  but  its  high  price  has  rendered  it 
desirable  to  resort  for  the  present  to  some  other  means  of  transportation. 
Twenty-seven  second-hand  coal  barges  or  barge  flats  were  procured  from 
the  Ohio  Kiver.  These  are  now  being  fitted  with  capstans  and  rough 
decks,  and  otherwise  repaired. 

They  arc  expected  to  last  two  or  three  years,  at  the  end  of  which  time 
they  can  be  replaced  by  similar  vessels  or  by  model  barges,  as  may  be 
thought  best. 

To  avoid  the  delay  incidental  to  building  by  contract,  the  conRt^a^ 
tion  of  fourteen  new  steam  pile-drivers  was  begun  in  March  by  hired 
labor. 

Progress  upon  them  has  been  much  impeded  by  the  failure  of  lumber 
merchants  to  deliver  material.  At  the  end  of  the  year  five  of  them  were 
completed  and  good  progress  was  making  upon  the  others.  A  detailed 
drawing  of  one  of  these  machines  was  forwanied  to  the  department  with 
my  letter  of  April  25,  1881. 

With  a  view  to  keeping  down  to  the  lowest  limit  expenditures  upon 
new  plant,  no  additions  have  been  made  to  the  quarter- boats.  Portabte 
buildings,  as  kitchens,  laborers'  quarters,  and  offices,  are  in  course  of  con-* 
St  ruction.  These  can  be  set  up  on  shore  and  moved  whenever  it  beconie« 
necessary.  They  are  less  expensive  than  floating  quarters,  and,  while 
not  so  convenient,  can  be  utilized  at  the  more  extensive  works,  while  the 
quarter-boats  now  on  hand  are  employed  at  the  places  where  the  force 
is  engaged  for  shorter  periods.  The  principal  objection  to  buildings  on 
shore  is  the  possible  difficulty  of  procuring  permission  from  the  owners 
of  land  to  put  them  up.  This  difliculty  may  vanish  in  practice,  in  view 
of  the  fact  that  they  can  be  removed  at  a  moment's  notice. 

Four  buildings,  each  providing  an  office  and  quarters  for  an  assistant 
engineer;  fonr  buiMings,  each  pro\iding  kitchen,  store-rooms,  and  n.ess- 
room  for  seventy-two  laborers,  and  two  buildings,  each  providing  sleep- 
ing-quarters for  seventy-two  men,  have  been  constructed. 

The  expenditures  upon  this  plant  were  $75,440.04. 

As  this  extensive  equipment  cannot  properly  be  charged  to  the  cost  of 
the  work  in  any  one  year,  a  special  record  is  kept,  in  which  it  is  treated 
as  so  much  unexpended  appropriation. 

Each  work  is  charged  for  the  use  and  repairs  of  such  equipment  a8 
may  be  employed  upon  it.  The  amount  proper  to  be  charged  is  obtained 
from  the  first  cost  and  average  life  of  the  vessel.  Small  repairs  are 
charged  to  the  work  at  the  time  when  they  are  made.  Extensive  repairs, 
which  increase  the  value  of  the  »issel,  are  added  to  the  balance  remain- 
ing of  the  first  cost,  and  treateil  like  that.  In  this  way  an  accurate 
statement  of  the  actual  cost  of  each  work,  including  all  contingencies,  is 
procured. 

It  is  in  this  wa^^  that  the  costs  given  in  this  report  are  ascertained. 
The  present  valuation  of  the  property^  remaining  to  be  distributed  in  the 
future  is  given  in  the  last  column  of  the  following  table,  in  which  are 
given,  also,  its  valuation  at  the  beginning  of  the  year,  the  sums  which 
have  been  expended  upon  it,  and  its  estimated  deterioriation  during  the 
year. 
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Claaa  of  property. 


Steamer  A.  A.  Homphreya 

Steamer  Asita 

Launch  Hornet ,. 

Tug  Mifrnon 

marges 

^ile  drirera 

Qaartorsi,  ahopa.  Sec 

ojutfii,  flata,  &c 

2^1a  and  appliances 

^ce  furniture 

Surveying  inatmmenta,  &o 

Totals 


Balance, 

1 

1 

July   1. 

Dr. 

Cr.        j 

1880. 

t 

$20,  aw  64 

$1, 446  08 

$3,487  55 

5, 257  98 

690  A5 

1,096  86 

153  21 

170  09 

217  59 

4, 212  72 

106  31 

241  31 

29,56»  24 

65, 741  03 

13. 990  10 

2, 370  72 

35,  512  63 

4,700  80 

11, 017  82 

9, 810  43 

5,383  20 

591  24 

1,  879  74 

706  00 

2,  720  01 

3,251  81 

1,560  00 

224  05 

283  65 

JB5  75 

1,  056  70 

108  75 

50  50 

78,129  83 

109, 001  37 

81,505  66 

Balance, 

June  30, 
1881. 


$18,914  17 

4,851  97 

105  71 

4.077  72 

71.320  17 

33,176  55 

15, 445  05 

1,764  98 

4,411  82 

441  95 

1,114  95 

155,625  04 


SURVEYS. 

The  general  topographical  survey,  which  at  the  beginning  of  the  year 

had  been  carried  down  as  far  as  Kaskaskia  Bend,  was  resamed  in  the 

Matter  part  of  July.    It  was  learned  a  few  days  after  the  party  had  taken 

^e  field  that  the  Mississippi  Eiver  Commission  were  about  to  run  aline 

^  precise  levels  over  the  same  ground.    Leveling  operations  were  at 

^^ce  suspended  and  the  work  was  limited  to  tracing  the  shore  lines  and 

^pography  of  the  banks.    These  levels  terminate  at  the  mouth  of  the 

n  ver  Aux  Vases.    The  topography  having  been  extended  to  the  foot  of 

Cousin  Will's  Island,  it  was  there  suspended  in  the  latter  part  of  August 

P'Jtil  the  completion  of  more  pressing  work,  which  required  the  serv- 

loes  of  the  assistants  and  the  plant.    It  was  resumed  in  the  latter  part 

?^  October,  and  was  extended  by  the  20th  of  November  to  Allen's  Land- 

^^&,  'Where  it  was  stopped  for  the  season  by  severe  cold  weather.   A  press- 

^^^  of  other  work  has  prevented  its  continuation  this  spring,  but  it  is 

®^Pected  that  it  will  be  resumed  at  an  early  day. 

'^he  length  of  river  surveyed  was  21  miles.  The  work  was  executed 
^^^h  the  plane-table  upon  a  scale  of  roTi~o7)?  using  the  old  triangulation 
*^  a  ground  work.  It  was  under  the  direction  of  Mr.  P.  0.  F.  West, 
^^^istant  engineer. 

^  besides  the  special  survey  from  Carroll's  Island  to  the  mouth  of  the 
r^^ramec,  already  alluded  to,  there  has  been  undertaken  this  spring, 
^^^^ler  the  appropriation  of  March  3,  1881,  with  a  view  to  preparing 
^*^Hns  of  improvement  and  estimates  of  cost,  a  detailed  hydrographic 
r^rvey  from  the  Meraraec  to  White  Sand  Depot,  omitting  a  stretch  of -4 
^^iles  near  Brickey's  Mill. 

^^Two  parties  have  been  employed  under  the  respective  direction  at  first 
^^  Mr.  P.  C.  F.  West  and  Mr.  W.  S.  Mitchell,  assistant  engineers. 

Mr.  West  having  tendered  his  resignation,  his  party  was  placed  in 
^^arge  of  Mr.  J.  O.  Holman,  assistant  engineer.  The  field  work  is  com- 
pleted to  Rush  Towhead,  19  miles  from  the  Meramec,  where  it  has  been 
^nspended,  as  it  is  believed  to  be  far  enough  in  advance  of  the  improve- 
ment to  provide  for  present  necessities.  It  is  desirable  in  preparing  plans 
tio  have  the  maps  as  recent  as  practicable.  The  survey  will  be  resumed 
Whenever  the  advance  of  the  improvement  renders  it  necessaiy. 

The  hydrographic  maps  made  for  the  purpose  of  preparing  plans  of 
tjnprovement  have  been  constructed  with  the  plane  table,  the  scale  being 
^f^ob*  -^  hydrographic  survey  with  this  instrument  being  sometliing  of 
^  novelty,  Mr.  West  has,  at  my  request,  prepared  a  description  of  the 
:tnethod  as  devised  by  him,  which  is  appended,  marked  H.  The  method 
liBiS  proved  to  be  well  adapted  to  the  conditions  of  our  work,  in  which 
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the  sheets  of  water  are  long,  comparatively  narrow,  and  tolerably 
straight.  It  is  rapid,  accurate,  and  economical,  its  cost  being  less  than 
75  per  cent,  of  a  transit  survey  executed  to  the  same  degree  detailed. 

The  expenditures  were,  for  general  topographical  survey,  21  miles, 
$1,900.02,  and  for  detailed  hydrographic  surveys,  25^  miles,  $5,005.18. 

The  gauge  at  Gray's  Point  was  read  daily  throughout  the  year. 

A  copy  of  the  record  is  appended,  marked  0. 

NAVIGABLE  DEPTH  BETWEEN  SAINT  LOUIS  AND  CAIRO. 

The  changeable  character  of  the  bars  and  shoals  in  this  portion  of  the 
Mississippi  River  often  making  the  navigation  good  at  some  place  where 
in  the  previous  year  it  was  bad,  and  rfce  versa^  render  it  desirable  that 
a  lecortl  should  be  kept  of  the  depths  found  at  different  seasons  at  local- 
ities where  obstructions  are  most  often  found. 

Without  a  record  of  this  kind  the  engineer  often  has  tradition  alone 
to  guide  him  in  deciding  whether  any  given  portion  of  the  river  shall  be 
the  subject  of  improvement  or  not.  It  will  often  happen  that  his  hydro- 
graphic  survey  will  show  a  good  channel  at  a  place  where  the  year  before 
it  was  very  bad,  and  where  the  year  after  it  may  without  improvement 
be  the  same. 

It  is  evidently  imi^racticable,  on  account  of  the  cost,  to  provide  special 
observers  who  shall  watch  the  appearance  and  disappearance  of  every 
bar  over  a  long  stretch  of  river. 

The  Association  of  Saint  Louis  andl^ew  Orleans  pilots  have  furnished 
me  the  means  of  compiling  a  record  which  will  answer  the  purpose  rea- 
sonably well,  and  will,  I  think,  constitute  a  valuable  contribution  to  the 
history  of  this  portion  of  the  river.  Whenever  a  member  of  this  asso- 
ciation has  passed  over  the  river  between  Saint  Louis  and  Cairo  he  im- 
mediately makes  a  written  report  to  the  association,  noting  any  change 
in  the  location  of  the  channel  and  the  depths  found  upon  the  bars. 
These  reports,  after  serving  their  purpose  with  the  association,  have  been 
transferred  to  me. 

The  tabular  statement  appended,  and  marked  D,  gives  the  depths  thus 
reported  for  nearly  every  day  from  the  1st  of  August  to  the  close  of  nav- 
igation in  November.  The  depths  were  measured  with  the  ordinary 
sounding  lead  of  the  boat,  except  where  they  were  less  than  6%  when  a 
rod  was  usually  employed,  giving  a  more  accurate  measurement. 

At  high  stages  the  boats  frequently  did  not  follow  the  deepest  water, 
the  reports  were  much  less  frequent,  and  the  measurements  themselves 
were  much  less  accurate.  The  data  procured  in  this  way,  at  such  times, 
would  be  misleading  rather  than  instructive.  The  statement,  therefore, 
does  not  include  the  reports  made  during  the  spring  months. 

The  record,  as  it  stands,  gives  a  fair  picture  of  the  condition  of  the 
river  during  the  low- water  season,  as  it  appeared  to  those  engaged  in 
navigating  it.  In  many  cases  a  less  depth  is  reported  by  one  person  than 
was  found  by  another  on  the  same  day,  the  difference  being  due  to  the 
difficulty  of  following  out  the  deepest  channel  in  a  wide  expanse  of 
water.  Strict  accuracy  cannot  be  claimed  for  any  one  measurement, 
but  if  several  days  be  taken  together,  the  gauge  record  also  being  con- 
sidered, a  close  approximation  to  the  depth  existing  throughout  the  sea- 
son uj)on  every  bar  will  be  found. 

The  river  did  not  reach  a  very  low  stage  this  year,  and  the  navigation 
upon  the  whole  was  better  than  it  has  sometimes  been  in  former  years. 
The  least'depth  reported  was  that  in  the  crossing  from  Wahoo  to  Cape 
Girardeau,  which  was  5'.    The  phenomenon  of  a  falling  river,  attended 
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y  a  maintained  or  increased  depth  upon  the  bars,  is  illustrated  in  a 
umber  of  cases. 

Some  well  known  localities  do  not  api)ear  in  the  list,  because  the  nav- 
jation  there  has  been  good  this  year,  and  no  soundings  were  taken. 

An  effort  was  made  to  procure  similar  reports  for  the  portion  of  the 
Lver  above  Saint  Louis,  but  it  was  not  successful. 

STANDABD  LOW-WATEB. 

The  lowest  water  recorded  at  Saint  Louis  is  the  low- water  of  1863  • 
I^bat  level  constitutes  the  zero  of  the  gauge  at  this  place,  and  it  is  usual 
n  speaking  of  low-water,  without  other  qualification,  to  refer  to  the  low- 
^t  water,  or  the  zero  of  the  gauge.  The  term  low- water  when  applied 
to  a  plane  of  reference  from  which  are  to  be  measured  the  channel 
lepths  to  be  procured  or  maintained  by  the  works  of  improvement,  has 
lever  been  defined. 

Such  a  level  must  be  determined  by  considerations  different  from 
hose  by  which  the  zero  of  a  gauge  is  fixed.  The  latter  may  be  any- 
heie,  it  being  convenient  to  place  it  so  low  that  the  reading  shall 
[ways  have  the  plus  sign.  Low-water  of  1863  seems  a  very  proper 
vel  for  that  purpose.  Bat  to  take  that  as  the  level  below  which  a 
^pth  of  8Ms  to  be  procured  is  to  require  more  of  the  works  than  is 
*cessary. 

The  season  of  lowest  water  always  occurs  in  the  winter,  when  the 
►urees  of  supply  in  the  ^N^orth  are  closed  by  frost.  At  this  season  the 
^^er  is  subjected  to  ice  gorges,  which,  while  putting  a  stop  to  naviga- 
>ii,  dam  back  the  water  and  cause  the  gauges  to  give  indications  which 
^  entirely  abnormal.  The  low-water  of  1863  occurred  on  the  21st  of 
^cember,  and  there  is  every  indication,  in  the  record  before  and  after, 
^t  it  was  occasioned  by  an  ice  gorge.  For  the  purposes  of  navigation 
is  a  matter  of  indifference  how  little  a  depth  there  may  be  in  the  chan- 
1  when  the  river  is  frozen  over.    The  level  from  which  it  will  be  proper 

ineasure  depths  should  be  the  lowest  one  to  which  the  river  is  likely 

fall  during  the  navigable  season.  This  can  only  be  determined  by  a 
'^iparison  of  the  gauge  record  with  the  dates  upon  which  navigation 
^  been  suspended  on  account  of  ice  for  a  considerable  number  of  years. 
Ihe  gauge  record  kept  at  Saint  Louis  up  to*  October  16, 1871,  gives 
^ply  an  approximation  to  the  different  stages  of  the  river.  I  am  in- 
'^med'by  Mr.  Jacob  Leopold,  who  kept  the  record,  that  there  was  no 
^Tige. 

The  level  of  the  water  surface  was  ascertained  by  leveling  down  from 
Xe  city  directrix  whenever  the  city  surveyor  happened  to  be  on  the 
pot,  the  stages  for  the  days  between  such  occlksions  being  computed 
'cm  the  estimated  rise  or  fall  of  the  river  since  the  previous  leveling, 
fhile  it  is  probable  that  the  low- water  of  1863  received  special  attention 
3  being  an  extraordinary  occurrence,  it  is  evident  that  as  a  general 
lie  the  stages  given  in  that  record  are  not  to  be  relied  upon  for  the 
irpose  of  the  present  investigation.  In  October,  1871,  a  regular  gauge 
as  established  by  the  Signal  Service,  and  was  read  for  the  first  time  on 
e  16th  of  that  month,  and  in  1873  the  present  permanent  gauge  was 
jtablished  by  Major  Merrill.  A  reliable  gauge  record  exists,  then,  for 
ily  about  10  years.  This  is  perhaps  not  a  sufficient  length  of  time  to 
5  with  a<5curacy  a  standard  low-water,  but  as  such  a  standard  is  con- 
antly  needed  for  the  purpose  of  studying  hydrographic  maps,  it  seems 
•oper  to  select  one  which  shall  be  a§  near  an  approximation  to  the  truth 
\  present  information  will  permit. 
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I  have  procared  from  the  records  of  the  Saint  Louis  and  Ticksbnr; 
Anchor  Line  Steamboat  Company,  and  of  the  ISIerchants'  Exchanged 
Saint  Loais,  the  dates  ui>ou  which  navigation  has  been  suspended  oi 
account  of  ice  between  Saint  Loois  and  Cairo  during  the  time  covend 
by  the  reliable  gauge  record. 

A  convenient  way  to  discuss  these  records  is  to  assume  some  lerd  u 
an  approximate  standard  low-water  and  to  compare  this  with  them,  i 
stage  of  4'  above  the  low- water  of  1863  is  assumed.  The  following  tahfc 
shows  the  year  and  the  season  when  the  river  fell  below  this  level,  witl 
its  condition  as  regards  ice  at  such  times,  the  number  of  days  daiio^ 
which  it  remained  below  the  assumed  standard  when  not  closed  by  kt 
and  the  lowest  level  which  it  reached : 


1871 


1K72 


1873 
1874 
1875 

1876 
1877 
1878 
1879 
1880 


Dates  below  4-foot  stage. 


o 
•a  m 


I 


Dates  when  fitnen. 


o 
E 


October  16  to  November  11, 
'  November  29  to  December 
S,  December  20  to  December 
26. 
January  15  to  January  17,  Jan- 
nary  19  to  January  30,  Nov- 
ember 24  to  December  26. 

November  30  to  December  2. . . 

iiecember  30  and  31 

January  1  to  Janoary  4,  Jan- 
uary 6  and  7. 

None 

None 

None 

December  25  and  26 

Novemlier  28  to  December  2, . . 


41 


48 


November  29  to  December  5, 
December  20  to  December 
26. 

January  24  to  January  30,  No- 
vemlier  29  to  December  4, 
December  12  to  December 
26. 


2     December  30  and  31 

6    January  1  to  January  4,  Jan- 
uary 6  and  7. 


2 
5 


December  25  and  26 , 

November  28  to  December  2. 


14 


28 


0 
2 
6 


2 
5 


^6 
*  » 

—  0 

K   S 

c  w 
u  c 

a 


S 

c 


7* 


b 

V 


27       U 


3 
0 
0 

0 
0 
0 
0 
0 


tU 


It  appears  from  this  that  during  the  last  seven  years,  1874  to  ISSft, 
the  river  has  not  fallen  below  the  assumed  standard  at  all,  except  when 
closed  to  navigation  by  ice,  and  in  the  preceding  year,  1873,  it  was  belof 
it  but  three  days,  and  then  only  fourteen-hundredths  of  a  foot.  If  the 
record  of  the  last  eight  years  be  alone  considered,  there  can  be  no  dottbt 
that  the  assumed  stand^ft^  is  quite  low  enough. 

In  1872  the  river  was  below  the  assumed  standard  for  twenty  dayi 
when  not  actually  closed  by  ice.  Seven  of  these  days,  December  5  tx 
December  11,  being  preceded  and  followed  by  a  fix)zen  river,  were  no 
available  for  any  heavy  movement  of  freight. 

During  the  eight  days  January  15  to  17  and  January  19  to  23,  th 
latter  followed  by  a  closure,  the  river  must  have  been  threatening  an 
expected  to  close  (it  had  been  closed  during  the  preceding  month,  Deceo 
ber,  1871),  so  that  the  same  remarks  as  to  the  movement  of  freight  ai 
applicable  to  these  days.  There  is  some  doubt  as  to  whether  they  ai 
ap)>licable  to  the  five  days  remaining,  November  24  to  28.  The  sea^ 
was  unusually  early  for  a  suspension  of  navigation,  but  at  the  same  tio 
the  river  rarely  closes  without  several  days'  warning.  Daring  the 
five  days  the  water  surface  was  0.13,  0.30,  0.50,  0.65,  and  0.7  inch  belo 
the  assumed  standard,  and  the  following  day  it  was  frozen.    As  fineezii 


V 
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ovcar  is  nearly  always  preceded  by  heavy  floating  ice,  which  is  itself  a 
serious  obstruction  to  navigation,  it  is  thought  that  there  is  nothing  in 
tbe  record  of  1872  to  cast  serious  doubt  upon  the  correctness  of  the 
assumed  standard. 

In  1871,  however,  twenty -seven  days  are  found  during  the  navigable 
reason,  October  16  to  November  11,  when  the  water  surface  was  lower 
i^an  this,  and  it  is  uncertain  how  many  such  days  occurred  previously 
-to  October  16.  While  this  does  cast  a  doubt  upon  the  correctness  of 
-ttie  standard,  it  is  not  conclusive  against  it  The  record  certainly  does 
:iiot  show  that  the  river  is  likely  to  fall  below ^e  assumed  standard. 
So  far  as  it  extends  it  shows  the  reverse. 

Ten  years  further  observations  will  probably  be  required  to  settle  this 
Question  with  accuracy.  For  present  purposes  it  is  believed  that  a  stage 
iBV^liich  marks  4  inches  on  the  Saint  Louis  gauge  may  fairly  be  taken  as 
^  standard  low-water.  Works  which  will  procure  a  channel  depth  of  8 
:£&et  at  that  stage  may  be  regarded  as  providing  for  the  present  needs 
€>£*  commerce. 

LOW- WATER  DISCHABGE. 

^  There  has  always  been  great  difficulty  in  measuring  the  volume  of 
discharge  of  the  river  at  a  very  low  stage,  on  account  of  the  ice  which 
is    usually  found  at  the  season  when  the  lowest  water  occurs.    The 
"v^silae  assigned  to  that  quantity  has  been  obtained  by  estimating  from 
xneasurements  taken  at  stages  much  higher  than  the  low-water  stage. 
^i^)m  the  nature  of  the  stream  this  method  gives  only  an  approxima- 
tion, which  cannot  be  regarded  as  very  close.    On  December  last  the 
^^ ver  in  front  of  Saint  Louis  became  nearly  free  of  ice,  at  a  stage  4.45 
^feet  above  low- water  of  1863,  or  0.45  foot  above  what  may,  for  the  pres- 
^xxt^  be  considered  standard  low- water.    A  favorable  opportunity  being 
t^hns  offered  for  measuring  the  discharge,  at  a  stage  much  lower  than 
^^y  at  which  it  had  been  previously  measured,  advantage  was  taken  of 
^^  and  the  river  was  gauged.    The  discharge  was  found  to  be  47,800  cu- 
•^ic  feet  per  second,  at  the  stage,  4.45  feet,  from  which  the  discharge  at 
^   4.foot  stage,  or  standard  low-water,  is  computed  to  be  47,000  cubic 
*<^«t  per  second. 

This  work  was  done  by  my  assistant,  Mr.  Wm.  Popp,  whose  report, 
Siving  in  detail  the  methods  employed  in  taking  the  observations  ana 
J^aking  the  computations,  was  forwarded  to  the  department  with  my 
^^tter  of  January  6, 1881. 

APPROPRIATION  OF  MARCH  3,  1881. 

^    The  allotments  made  from  the  appropriation  of  March  3, 1881,  amount- 
^Xig  to  $600,000,  were  for— 

*iVin  Hollow  and  Widow  Beard's $115,000  00 

^ape  Girurdeau,  Missouri,  and  Minton  Point,  Illinois 45, 000  00 

Jtepaire  and  contingencies 10,000  00 

-New  plant 75,000  00 

Purveys 5,400  00 

Total 250.400  00 

Which  leaves  a  balance  of  $349,600  available  for  beginning  new  works. 

The  allotment  to  Cape  Girardeau  was  made  on  account  of  the  special 
appropriation  for  that  place  which  makes  it  necessary  to  keep  there  a 
^orce  of  assistants  with  a  steamboat  and  other  plant.  The  work  is  of  a 
kind  that  requires  constant  watching.  It  is  not  safe  to  send  a  force 
there,  expend  the  appropriation  in  a  prompt  and  economical  manner, 
and  then  disband  or  move  elsewhere.  Breaches  are  likely  to  occur  in 
the  brush  obstacles,  and  these  should  be  promptly  repaired  to  pr^y^w^ 
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serious  damage.    The  special  appropriation  is  not  large  enough  to  keep 
any  considerable  force  at  work  during  the  entire  season.    At  the  same 
time,  operations  upon  a  small  scale  render  the  plant,  particularly  the 
steamboat,  a  very  serious  drain  upon  the  appropriation.    The  works 
have  a  double  object,  viz,  to  provide  convenient  access  to  the  Cape 
Girardeau  landing,  and  to  improve  the  general  navigation  of  the  river 
lor  several  miles  aoove.    In  their  latter  capacity  they  were  thought  to 
be  a  proper  object  of  expenditure  of  the  general  fund^  and  it  was  accord- 
ingly decided  to  carry  them  on  under  both  the  sx)ecial  and  general  ap- 
propriations. % 

The  distribution  of  the  remaining  $349,600,  or  rather  the  survey  under- 
taken with  a  view  to  preparing  plans  for  its  distribution,  has  been  de- 
termined by  the  following  considerations : 

1st.  The  primary  object  of  the  improvement  being  to  procure  cheap 
through  transportation  for  freight,  the  funds  should  be  applied  exclu- 
sively to  such  works  as  tend  to  deepen  and  maintain  the  present  channe\. 

2d.  The  greatest  benefit  to  the  greatest  number  will  be  obtained  t>y 
applying  them  below  Saint  Louis. 

Yessels  engaged  in  the  trade  above  Saint  Louis  are,  as  a  general  ru'Lie^ 
obliged  to  adapt  their  draught  to  what  may  be  found  in  the  Mississij>:^i' 
above  the  mouth  of  the  Illinois,  or  in  the  Illinois  or  Missouri  riv( 
The  channel  depth  between  Saint  Louis  and  the  mouth  of  the  Illinois 
believed  to  compare  favorably  with  that  to  be  found  in  those  rive: 
At  all  events,  the  portion  of  the  river  lying  between  Saint  Louis  ai 
Cairo  is  the  one  which  carries  the  greatest  amount  of  commerce,  ai 
is  the  part  in  which  the  deepening  of  the  channel  is  most  urgently 
quired. 

3d.  The  improvement  should  a«  far  as  practicable  be  continuoirx-S- 
The  greatest  economy  in  the  use  of  plant  and  in  administration  can  th  ^^^ 
be  obtained.    The  improvement  of  one  section  facilitates  the  improw^^' 
ment  of  the  next.    It  is  better,  in  the  interest  of  navigation,  that  siL^^^h 
obstacles  as  remain  should  be  confined  to  one  portion  of  the  river  th^:*i* 
be  distributed  over  all  portions  of  it. 

4th.  It  will  not,  as  a  general  rule,  be  advisable  to  allot  to  any  o**.® 
locality  funds  sufficient  to  entirely  complete  its  improvement  with  tL»^^ 
appropriation.  In  nearly  all  cases  two  classes  of  works  are  requir^^ 
viz,  those  to  build  up  new  banks,  and  those  to  preserve  old  banks,  ^ 
revetments.  The  latter  class  are  preservative,  and  do  not  usually  ^^^' 
ford  relief  from  the  obstructions  now  existing,  there  being  an  excepti^^^ 
in  the  case  of  banks  caving  with  great  rapi^ty.  The  time  required  ^J^ 
their  completion  is  dependent  only  upon  the  amount  of  means  apph^^ 
to  them.  Works  of  the  first  class  are  those  which  afford  immediate  relC  ^^ 
to  navigation.  They  form  the  first  step  in  a  process  which  will  occu^^J 
many  years,  the  number  of  which  is  uncertain;  for  the  improvement  c^^*^ 
not  be  regarded  as  complete  until  the  new  banks  have  reached  the  heig^'^*' 
of  the  old  ones.  The  first  steps  in  this  process  are  very  rapid,  and  t^^^ 
last  steps  very  slow.  While  the  navigation  will  grow  better  and  l>ett'^J 
each  year  until  the  process  is  completed,  the  greatest  amount  of  bene:^* 
will  be  receiA'ed  at  first.  It  would  seem  proi>er  to  obtain  this  immedia*'^^ 
relief  at  as  many  places  as  possible,  and  afterwards,  while  the  mo^^ 
tedious  process  of  adding  to  the  height  of  the  reclaimed  land  is  goi«^^ 
on,  to  proceed  with  the  revetment  of  the  old  banks.  In  all  cases,  the^^*^ 
fore,  when  the  rate  of  erosion  does  not  exceed  20  feet  a  year,  the  rev^^^ 
ments  may  for  the  present  be  postponed.  More  extended  surveys  9^^ 
therefore  required  than  would  otherwise  be  necessary. 

5th.  It  is  desirable  to  work  down  stream  from  Saint  Louis.    In  tt»^ 
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manner  the  channel  is  fixed  as  we  progress,  and  its  approach  to  the 
TTorlvS  below  being  known  they  can  be  properly  designed  to  receive  it. 
To  vrork  up  stream  leaves  the  channel  free  to  approach  the  prepared 
bed  in  the  manner  designed  for  it,  or  to  approach  in  some  entirely  dif- 
ferent and  unforeseen  way. 

Moreover,  the  channel  depth  obtained  at  first  in  the  upper  portion 
of  tlie  improved  river  is  to  a  certain  degree  fictitious.  It  will  be  ])ar- 
tiall y  due  to  the  pounding  back  of  the  water  by  the  bars  below,  aiA  as 
these  are  cleared  out  there  will  be  a  tendency  to  diminish  the  depth. 
At  the  same  time  the  process  of  building  up  the  new  banks  in  the  upper 
portion  will  be  going  on,  and  this  tends  to  increase  the  depth.  The  re- 
moval of  each  bar,  while  tending  to  decrease  the  depth  above,  will  in- 
crestse  that  below.  If  the  improvement  be  prosecuted  from  the  lower 
Gnd  the  first  results  will  perhaps  be  locally  greater  than  if  it  begin  at 
the  upper  end,  but  they  will  be  partially  at  the  expense  of  the  unim- 
proved portion.  In  short,  improvements  below  injure  all  above,  while 
improvements  above  help  all  below.  The  most  regular  and  uniform 
improvement  of  the  entire  section  can  therefore  be  obtained  by  work- 
m^T  downstream. 

I*rojects  having  been  approved  for  the  improvement  of  the  river  from 
Saint  Louis  to  the  mouth  of  the  Meramec,  20  miles  below  the  Saint 
I^uis  Bridge,  the  detailed  hydrographic  survey  already  alluded  to  was 
undertaken  from  that  place  to  White  Sand  Depot,  51  miles  below  the 
oridge. 

The  foregoing  assumes  that  the  obstacles  which  exist  or  are  likely  to 
1^  formed  between  the  mouth  of  the  Meramec  and  Cairo  do  not  vary 
i^gely  among  themselves  in  magnitude. 

That  this  is  the  case  is  shown  by  the  following  table,  in  which  are 
Siven  the  approximate  distances  below  fhe  Saint  Louis  Bridge  of  the 
localities  where  obstructions  have  been  found  in  the  last  two  years,  with 
^lie  least  channel  depth  reported  in  1879  and  1880 : 


2- 

IB 

S 


•d 
I 


S6 
SI 


tH 


48 
66 

64 

00 

m 


JfOcf. 

2 

1* 

1* 
12 

7 
9 
6 

lOi 
4ft 


Locality. 


Jim  Smith's 

Foster's  Island 

Hercnlaneam , 

Cornish  Island , 

SeUna 

Forest  Home , 

Perry's  Towhead , 

FortChartres 

Ste.  Genevieye  Island . 


Ste.Kary 

Ste^lCaxy'sBiyer. 


1879. 


Feet. 
6 

8 

5 


7 
8 
7 
6 

4 


Is 

^^ 

ID 


Feet 
&75 

a  76 

a  10 


a  75 

a2o 
a  75 
a55 


a  10 


1880. 


FeeL 

7 

H 

6 

6| 

6 

8 

7 

6| 

7* 

6 

6 

6 


•22 


Fe4L 

a  10 
a  10 
a  10 

10.58 

a  10 
an 
a  17 
a  42 
a  10 
a  17 

8.17 

a  17 


Remarks. 


Brickey's  Mills. 
Turkey  Island. 


Cheshire. 
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A 


(4 


•  *: 


MUm. 

84 

«| 

114| 

1221 

127| 

130 

133i 

137 

152 
1S5 
169 
172 
178 
180 


I 


MxUm. 

0 

16 

8 

5 

2* 
81 
31 
15 

3 
14 
3 
6 
2 


LooAUty. 


Liberty  Island 

Jones's  Point 

Hat  Island 

Crawford 

Moccasin  Spring .... 
Swift  Shore  Towhead 

Kinney  Point 

Devil's  Islet  (foot)  .. 
Cape  Girardeau 

Jacket  Pattern 

Goose  Island 

Thompson's 

Scadder  Towhead. .. 

Pond  Lily 

Eliza  Point 


1870. 


•3 


Feet. 

41 

6 

6 

6 
61 

5 

SI 

6 

6 
6 
8 


cc 


&60 
a  75 

a49 
a  10 
a  10 
aso 
ass 

8.10 

a  10 
a  10 


1880. 


FeeL 
6 

SI 

8 

6 

6 
8 
6 
6 

6 
6 
9 

m 

6 


o 


SI 

QQ 


8.17 

a  10 
a  76 
a  17 
a25 
a  10 
a  17 
a  17 
an 

an 


Bemarks. 


Grand  Tower 


Commerce    Gk>rge 
Grand  Chain. 


Of  the  twenty-seven  localities  enumerated  nine  are  found  within  the 
limits  to  be  covered  by  the  detailed  surveys.  While  some  of  these  have 
been  during  the  last  two  years  of  less  magnitude  than  some  of  those 
below,  the  difiference  is  not  great  enough  to  warrant  a  departure  from  the 
systematic  method  proposed;  moreover,  there  is  no  certainty  that  the 
obstacles  above  will  not  be  increased  next  year,  while  those  below  are 
diminished. 

ESTIMATE  FOB  YEAR  ENDING  JUNE  30,  1883. 

The  amount  given  as  that  which  can  be  profitably  expended  during 
the  year  ending  June  30,  1883,  is  $1,000,000.  It  is  proposed  to  employ 
it  in  contiuuing  the  works  to  be  begun  this  year,  and  in  extending  the 
improvement  in  accordance  with  the  progi*amme  just  described. 

The  plan  is  to  make  the  improvement  continuous,  working  do^ 
stream  from  Saint  Louis,  by  reclaiming  land  and  building  up  new  banks, 
thus  reducing  the  width  of  the  river  to  the  uniform  width  of  about 
2,500  feet.  It  is  proposed  by  this  means  to  secure  a  minimum  depth  of  ^ 
feet.  The  depth  is  now  liable  to  become  as  little  as  4  feet  in  some  places 
and  less  than  8  feet  in  every  place  where  the  width  is  greater  than  2,500 
feet. 

Caving  banks  are  to  be  protected. 

This  general  statement  of  the  i)roposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  will  admit  of.  The  change- 
able character  of  the  river  renders  it  impracticable  to  give  in  advance 
the  exact  localities  where  works  will  be  required. 

The  work  is  located  in  the  collection  district  of  New  Orleans. 
Amount  of  revenue  coUected  at  the  port  of  Saint  Louis  for  the  fiaoal  year  endiog 
Jane '30,  1861,  wa8tl|2ia,122.44. 
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Money  statement. 

1,  1880,  Mnount  available..;. $283,338  57 

unt  appropriated  by  act  approved  March  3,  1881 600,000  00 

»883,333  57 

1, 1881,  amoimt  expended  daring  fiscal  year,  excluBive 

cmt8tanding  liabilities  July  1.  1880 231,395  81 

ant  re-appropriated  by  act  ot  March  3,  1881,  to  be  ap- 
ed to  harbor  and  Mississippi  River  at  Alton 33, 354  70 

1,  1881,  otttstaoding  liablltties 1,778  71 

266,529  22 

1,  1881,  amonnt  available 616,809  35 

nnt  (estimated)  reqnired  for  completion  of  existing  project 5,.539, 420  32 

ont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1883 .  1 ,000, 000  00 

»TB. — ^Amonnt  re-appropriated  by  act  of  March  3,  1881,  to  be  applied  to  harbor 
Mississippi  River  at  Alton,  and  amoants  expended  at  Kaskaskia  Bend  are  added 
timate  of  last  year.       • 


Consimction  Account, 


Name  of  work. 


IdftDdDam 

I  Dam 

er'a  Bend  protection 

3edike« 

lal  Island  protection 

ng  Cahokia  Chute 

stall  Bar.  dike  1 

»tailBar,  dike  2 

itaflBar,  dike  3 

itaaSar,  dike  4 

stail  Bar,  dike  5 

)tail  Bar,  tiaining  wall 

)tail  Bar,  primary  hurdles,     } 
stall  Bar,  secondary  hurdles,  > 

ChartresDam 

By  Island 

sskla  protection 

ty  Island  dam 

ty  Island  protection 

's  Ishmd,  dike  1 

's  Island,  dam  1 

*s Island,  dam2 

Protection 

Total 


Exp'ded  prior 
July  1. 18«0. 


182, 
33, 
96, 
86, 

», 
116, 

40, 
23, 
82, 
41, 
36, 
80, 

89, 

36, 
24, 
54, 
5, 
45, 
•5, 
49, 
16, 
113, 


388  90 
623  92 
803  63 
341  85 
673  85 
088  60 
549  53 
600  26 
692  54 
290  11 
933  87 
627  03 

757  57 

812  86 
463  85 
139  28 
053  91 
129  40 
871  17 
848  58 
678  30 
351  43 


Expended  dnr- 
ingfiscalyear 
ending  June 
30,  1881. 


$116, 078  53 


12, 326  84 


6,517  23 


1, 131, 664  84 


134, 922  10 


Total  to  June 
30,  1881. 


$32,833  89 

33,623  92 

96,803  63 

36,841  85 

9,673  85 

116^088  60 
40. 549  53 
23,600  26 
82,602  54 
41,290  11 
36,933  87 
80,627  03 

205,836  19 

36,812  86 
24, 463  85 
66,466  62 
5.058  91 
45, 129  40 
65,871  17 
49,848  58 
16, 678  30 
119, 818  68 


1, 266, 586  94 


Property  and  material  account. 


Class  of  property. 


Balance 
July  1, 
1880. 


icr  A.  A.  Humphrey  and  expenses 

ler  Anita  and  expenses 

ch  Hornet  and  expenses ■ 

dignon  and  expenses 

« 


invers — 

iers,  shop9.  &c 

,  flats,  &c 

and  appliances 

furniture 

»yhig  instruments.  &c  — 
nsl,  stone,  Little  Rock  ... 
rial,  stone.  Saint  Louis . . .  - 
rial,  piles.  Saint  Louis  — 
ial.  brush.  Saint  Louis. .. 
ial,  miscellaneous 
■al  expenses  of  property.,. 


$14, 210  64 
3, 595  48 

105  71 

4,212  72 

20, 069  24 

1,  610  72 

7, 495  37 

401  24 
1,865  01 

224  05 
1,  056  70 
1,581  99 


915  50 


23,282  45 


Total 80,626  82 


Total 
debts. 


$25,628  26 

6,601  54 

1,300  49 

386  63 

65,241  03 

86,272  63 

13,332  88 

2,069  74 

4, 106  81 

283  65 

108  75 


6,229  57 
42, 768  98 
19,  031  30 

7,606  84 


Total 
credits. 


$20, 924  13 

5,485  04 

1,300  49 

521  63 

13, 990  10 

4,706  80 

5,383  20 

706  00 

1,560  00 

65  75 

50  50 


6,229  57 
42,562  80 
19, 714  10 

4,568  14 
23,282  45 


Balance 
June3(^ 
188L 


$18,914  77 

4,8ol  97 

105  71 

4, 077  73 

71,320  17 

33, 176  55 

15, 445  05 

1,764  98 

4, 411  82 

441  95 

1, 114  96 

1,581  99 


1,121  68 

217  29 

8,058  76 


231, 959  10  .  150, 985  71  I  IGl  690  21 
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AUtraci  of  proposah  forfumUhing  piles  for  ffortetf^il  Bar,  Mi$9i$9iw9i  Biver,  recdw 
re»p<m$e  to  advertiBemenU  dated  Augvet  9,  1880,  and  opened  Augu$tlay  1880,  5y  Capt 
H.  Emst^  Corps  of  Engineers. 


Karnes  of  bidders. 

DeliTered  at  Honetail  Bar. 

m 

SesidencA. 

Cottonwood  piles,  per  pile. 

1 

600 

600 

600 

1,600 

600 

500 

Ai 

1 

1 

•4a 

•4a 
1 

1 

•4a 

1 

n 

1 

1 

8 

ts 
1 

1 

1 

•4a 
1 

BOI 

*1 

■Tnlin  CIaatv  .......... 

Chester, 

......  do  * 

m 

n 

w.  Haffhea 

*3 

•Tolin  \v .  Reno  ............. 

do 

4 

WUlijun  K.  Patrick 

William  Mcintosh 

Saint  Louis,  M 
ClarksTille,  M 
Saint  Louis,  M 

o... 

5 

0... 

8 

Martin  Michael 

o... 

$2  00 
8  10 

'$2  40  'ft2  fiO  'a3'40 

$4  00   $4  50 
3  10     8  10 

t 

7 

A  nffiifit  Kvennann  ......... 

....«.do 

8  10 

8  10 

3  10 

Names  of  bidden. 

Delivered  at  HoTsetail  Bar. 

Delivered  on  government  barges  m 
ings  within  100  miles  of  Saint  L^ 

• 
^4 

Hard  word  piles,  per  pile. 

Cottonwood  piles,  per  pile. 

1 

300 

ts 

1 

1 
5 

800 

1 
1 

800 

I 

1 

00 

200 

§ 

1 

Amount 

500 

• 

1. 
1 

$1  OOL 

500 

1 
1 

kl  20 

500 

1 

1 
SI  in 

1500 

• 

g 

•*» 

1 
S 

$t  50 

500 

500 

A 

Pi 

O 

1 

§ 
1 

SI   7(] 

§ 
1 

l$l  00 

■- 

*1 

John  Cleary. . ........ 

t2 

W.  Huebes 

1  00   1  20   1  ^.i^ 

1  GO   2  OC 

>  2  20! 
:  2  04 

1     2    00; 

1   5  lOt 

*8 

John  W.  Reno 

120 
1  15 

roo 

1  44'  1  68 
1  351  1  60 
3  60   4  20 

1  80 
1  75 
4  50 

1  02 
1  9C 
4  8C 

4 

William  K.  Patrick .. 

5 

William  Mcintosh  . . . 

6 

Martin  Michael 

August  Ey  ermann — 

$5  00 
6  60 

$5*6616  20$? '66 
6  so'  6  fiO    A  fM 

$8,440 
7.  IfiO 

• 

7 

.  1  — — — 

»4 
«> 


iz; 


t2 
*3 

4 

5 

6 
7 


Names  of  bidders. 


John  Cleary. 


W.  Hughes  ... 
John  W.  Reno. 


Wmiam  K.  Patrick 
William  Mcintosh  . 


Martin  Michael  ... 
August  Eyermann 


Delivered  on  government  barges  at  landings  within  100  mill 

Louis. 


Hardwood  piles,  per  pile. 


300 


60 

g 


800u 


800 


d 

o 


e 


9 


200 


g 


to 


$2  60  $2  85 

2  50     2  80 
2  80     3  52 


8  20 
7  20 


3  06 
7  02 


$3  12 

3  25 

3  84 

4  80 
8  64 


$3  38 

8  65 
6  20 

5  72 

036 


Amount. 


Location  of  landixa^ 


$3,247,  Chester,  HL,  andSte.Oenev 

I      Mo. 
8,295  Not  stated. 
4, 088  Clearyville  and  Chester,  HI. 

I      Ste.  Genevieve,  Mo. 
4,732  Liberty  Inland,  Mississippi  B 

I      Missouri  shore. 
9,*000  Clsrksville,     Mo.,    and    i 
mouth  of  the  Missouri  Bi^ 


*  Not  in  duplicate.       t  Presumed  to  be  from  W.  Hughes.     Bid  not  signed  nor  bond  executet 
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lb§ir€Uii  ofpropo9al  far  hmUUng  and  delivering  at  Saini  Louie,  Mo,^  three  hargeefor  im- 
provement of  ike  Mieeieeippi  River,  received  in  responee  to  advertieement  dated  September 
7f  and  opened  October  2, 1880,  by  Capt,  0,  H,  Emety  Corpe  of  Engimeere. 


il 

Kame  of  bidder. 

• 

Besidenoe. 

Price  for 
three  barges. 

] 

WilliMn  Jones * 

If  A-w  AIVmi  V.  Ind .,»,., 

$16,400 

A    Record  of  gauge  at  Grafton^  HI.,  for  tkefiecal  year  ending  June  30,  1881. 
[Height  of  water  abore  a  plane  200  feet  below  the  Saint  Louis  City  directrix.] 


-a 

|. 

>: 

1 

1 

• 

1 

^ 

• 

• 

1 

i 

4 

1 

^ 

1 

I 

1 

1 

1 

Feet 

Fiet 

Feet. 

FmL 

Feet. 

FuL 

Feet, 

FeeL 

FeeL 

Feet, 

Feet. 

I^eeL 

1 

208.81 

199.36 

195.64 

197.64 

194.70 

195.50 

195.45 

194.60 

100.60 

206.60 

213.88 

204.55 

2 

00.21 

99.06 

95.75 

98.20 

94.06 

95.75 

95.60 

94.68 

200.10 

06.96 

14.02 

04.10 

3 

09l06 

9a  76 

95.80 

98.72 

94.60 

95.44 

95.74 

94.50 

100.76 

07.10 

14.05 

03.82 

4 

00.76 

98.46 

96.00 

98.85 

94.60 

95.40 

95.74 

04.52 

00.30 

07.44 

14.18 

03.50 

5 

09.86 

98.16 

96.15 

98.60 

94.68 

95.45 

95.50 

94.60 

00.52 

07.64 

14.26 

03.20 

6 

10.21 

97.86 

96.42 

9&80 

94.70 

95.80 

95.40 

06.06 

00.80 

07.66 

14.10 

08.50 

7 

lasi 

97.68 

96.65 

97.96 

94.62 

05.95 

95.32 

05.55 

200.06 

07.88 

13.70 

02.75 

8 

10.41 

97.52 

96.90 

97.60 

94.62 

95.72 

95.20 

06.80 

200.00 

0&50 

12.00 

02.56 

0 

10.41 

97.46 

97.15 

97.30 

94.65 

95.20 

95.16 

07.36 

190.96 

O&OO 

11.06 

02.74 

10 

10.81 

97.31 

97.32 

97.00 

94.75 

05.35 

94.00 

00.56 

200.00 

09.10 

10.80 

03.02 

11 

10.11 

97.12 

97.80 

96.74 

94.80 

95.75 

94.80 

20a80 

00.20 

09.40 

10.02 

03.32 

12 

09.76 

96.60 

97.06 

96.50 

94.85 

95.90 

04.70 

0L15 

01.52 

00.66 

00.20 

08.65 

13 

09.56 

96.34 

96.85 

96.15 

94.80 

96.02 

94.70 

01.20 

02.60 

00.86 

0&92 

04.05 

14 

09.21 

96.10 

96.60 

95.94 

94.80 

06.30 

94.70 

00.75 

03.56 

00.05 

08.75 

04.40 

15 

oa7i 

95.90 

96.25 

95.70 

94.82 

96.30 

94.68 

00*40 

03.50 

10.00 

oaso 

04.65 

18 

07.76 

95.68 

96.00 

95.45 

95.05 

06.42 

94.65 

100.00 

03.70 

10.00 

oa5o 

05.00 

17 

07.36 

95.45 

95.70 

05.20 

95.10 

96.30 

94.62 

00.50 

04.05 

10.00 

0&52 

05.35 

18 

06w46 

95.30 

95.45 

94.86 

95.20 

06.28 

94.60 

00.30 

04.04 

00.00 

oa7o 

05.70 

19 

05.61 

96.25 

95.35 

94.72 

95.02 

05.78 

94.70 

00.02 

04.20 

00.80 

oa85 

06.05 

20 

04.81 

95.20 

95.25 

94.76 

94.75 

95.08 

94.74 

0a85 

04.40 

00.85 

00.00 

06-35 

21 

04.02 

95.00 

94.95 

94.85 

94.60 

94.75 

94.74 

08.80 

04.04 

10.10 

00.02 

06.65 

22 

03.40 

94.80 

95.04 

95.20 

94.35 

94.86 

94.74 

98.50 

03.62 

10.50 

08.00 

06.90 

23 

02.80 

94.78 

95.35 

05.35 

94.50 

94.90 

94.65 

08.70 

03.40 

11.00 

08.80 

07.25 

24 

02.20 

94.70 

95.60 

95.16 

93..^' 

94.90 

94.60 

98.75 

08.30 

11.70 

08.70 

07.55 

25 

0L81 

94.62 

96.05 

95.00 

93.50} 

94.90 

94.60 

98.45 

03.40 

12.32 

08.45 

07.65 

26 

01.36 

94.50 

96.30 

95.04 

93.42 

94.90 

94.55 

08.40 

03.60 

12.85 

08.50 

07.40 

27 

00.96 

94.48 

96.25 

95.00 

93.20 

95.00 

94.50 

97.80 

03.85 

1125 

07.55 

06.90 

28 

00.56 

94.62 

96.02 

94.02 

93.25 

94.75 

04.50 

98.50 

04.15 

13.70 

06.84 

06.45 

20 

00.28 

94.95 

96.05 

94.90 

93.58* 

94.90 

94.50 

04.85 

13.80 

06.20 

06.05 

30 

199.96 

95.25 

96.95 

94.80 

94.82* 

94.05 

94.48 

05.60 

13.88 

05.65 

05.90 

31 

99.60 

95.40 

94.75 

95.35 

94.55 

06.10 

04.94 

J 

*  Ice  gorged  half  mile  below,  November  30.  Navigation  was  suspended  on  account  of  ice  November 
17,  and  remained  so  to  February  26.  Highest  stages  214. 25  feet,  May  5.  Lowest  stages  193. 20  feet 
November  29. 
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B.'—Becaird  of  gauge  at  AUoHy  III.^  far  theJUoal  year  eading  Jwas  30, 1881. 
[Height  of  water  aboTe  a  plane  SM  teet  below  the  Saint  Louia  City  cUreetrix.] 
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1 

• 

* 

• 

1 

• 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

Feet, 

Feet 

Feet 

Feet, 

F^et 

Feet 

Feet 

Feet 

Feet 

Feet, 

Feet, 

1 

20L65 

193.18 

189.32 

190.80 

187.65 

188.88 

187.96 

187.82 

19a  23 

20L95 

209.05 

2 

02.26 

92.78 

89.56 

90.86 

87.60 

80.00 

8a  20 

87.80 

94.06 

02.80 

00.56 

3 

02.68 

92.83 

90.10 

9L86 

87.68 

8a  96 

8a  35 

87.77 

94.00 

02.23 

10.12 

4 

02L85 

98.08 

90.80 

91.63 

87.58 

8a  10 

8a  30 

87.85 

93.80 

02.50 

la  85 

5 

03.40 

9L83 

90.46 

9L42 

87.65 

80.89 

8a  25 

87.90 

93.83 

02.88 

10.72 

6 

03.70 

91.60 

90.35 

9L06 

87.65 

8a  70 

8a  20 

87.85 

9a  90 

01.97 

ia56 

7 

03.80 

9L40 

90.76 

90.86 

87.57 

8a26 

8a  17 

8a  85 

9a  98 

02.26 

09l94 

8 

03.86 

9L30 

91.82 

90.66 

87.55 

8a  24 

8a  12 

8a  72 

04.01 

0a25 

oa55 

9 

03.93 

9L20 

9L85 

90.30 

87.50 

8a  16 

8a  15 

90.90 

9a  70 

oa70 

06.68 

10 

03.96 

9L10 

92.00 

89.92 

87.75 

8a  16 

88.20 

95.10 

9a  58 

oa83 

05.33 

11 

03.90 

90.86 

9L65 

89.68 

87.76 

8a  62 

8a  05 

05.44 

93.60 

oa95 

04.25 

12 

03.75 

90.66 

91.20 

89.40 

87.75 

8a  86 

8a  00 

95.40 

94.55 

04.25 

Oa50 

13 

03.50 

90.40 

90.66 

89.20 

87.70 

89.01 

87.81 

95.20 

oaso 

04.65 

oa28 

14 

03.15 

90.20 

00.20 

Ra93 

87.70 

89.30 

88.20 

94.60 

97.50 

05.00 

oao5 

15 

02.85 

90.00 

89.86 

8a  70 

87.75 

89.58 

8a  26 

93.89 

97.86 

05.25 

02.72 

16 

02.85 

89.75 

89.50 

8a  50 

87.95 

89.72 

8a  20 

9a  38 

9a05 

05.30 

02.35 

ii 

01.60 

89.45 

89.20 

8a  30 

8a  20 

89.81 

8a  23 

92.60 

9a65 

05.25 

02.86 

00.80 

89.80 

88.95 

8a  02 

8a  12 

89.40 

8a  80 

92.40 

90L40 

04.85 

02.80 

19 

00.05 

89.06 

88.83 

87.85 

87.90 

8a  96 

8a  86 

91.98 

99.70 

04.90 

08.40 

20 

109.10 

88.83 

88.68 

87.85 

87.60 

8a  69 

88.20 

9L66 

99.70 

oao6 

02.45 

21 

96.40 

88.66 

88.42 

87.92 

87.66 

8a  20 

8a  80 

9L&2 

99.18 

04.08 

0140 

22 

97.80 

88.46 

88.41 

8a  15 

87.26 

8a  80 

8a  16 

9L16 

9a  00 

04.46 

02.88 

23 

07.25 

88.86 

8a  58 

8a  88 

87.12 

8a  06 

8a  18 

91.18 

oaio 

06.88 

02.14 

24 

96.73 

88.^ 

8a  70 

8a  90 

86.00 

8a  15 

8a  06 

91.28 

07.96 

oai5 

02.08 

25 

96.80 

88.22 

89.03 

Ha  15 

86.50 

8a  05 

87.98 

91.10 

9a  10 

oaoo 

62.18 

26 

96.98 

88.10 

89.80 

8a  10 

86.80 

87.90 

87.96 

90.96 

oa48 

07.46 

01.96 

27 

96.42 

88.08 

80.33 

8a  06 

86.80* 

87.70 

87.96 

91.80 

oa46 

07.90 

01.48 

28 

94.40 

8a  10 

89.16 

8a  02 

87.86 

86.66 

87.90 

9L88 

9a56 

oaso 

60.70 

29 

93.80 

88.63 

89.06 

87.95 

8a  60 

86.45 

87.87 

98.80 

oa56 

199.90 

30 

93.80 

88.15 

89.70 

87.85 

8a  66 

87.26 

87.76 

99.50 

oa75 

99.17 

31 

92.98 

89.20 

87.75 

87.76 

87.76 

200.66 

9a  60 

*Ice  gorjire  below  NoTember  27.    Xavigation  waa  snspended  on  aeconnt  of  ice  firom  Novembe 
Febroary  26.    Highest  stage,  210.72  feet,  May  5.    Lowest  stage,  185.80  fe«t,  XoTember  26. 
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oord  of  gauge  at  Qta}f9  PoM,  MlntmHf  for  ike  fiscal  year  ending  June  30,  1881. 
(Height  of  water  above  a  plane  200  feet  below  Saint.Louis  City  Directrix.] 
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s 
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1 
>• 

Itee. 

jPMt 

Fek. 

F4et 

F««t. 

Ftet. 

FMt. 

F««t. 

Ftt. 

Feet. 

Fut. 

6 

103.21 

90.01 

97.26 

oaii 

89.46 

8a  81 

93.66 

102.46 

109.76 

117.66 

107.66 

1 

02.88 

09.06 

97.91 

94.96 

88.86 

8a  06 

9a  66 

oa46 

11.96 

17.91 

07.26 

H 

02.51 

99.11 

9a  41 

94.86 

90.21 

8ao6 

93.66 

04.36 

12.51 

ia36 

oa8i 

»1 

02.01 

99.86 

98.61 

94.71 

90.66 

89.96 

93.26 

04.66 

1126 

19.01 

oa76 

1 

0L61 

100.12 

99.46 

94.61 

91.86 

91.01 

93.51 

04.61 

12.11 

19.41 

oaoo 

i« 

01.41 

00.26 

99.36 

94.71 

91.86 

91.91 

94.31 

04.26 

1L91 

19.96 

07.66 

« 

01.11 

00.01 

99.31 

94.76 

92.16 

92.16 

93.16 

oaoo 

1L41 

20.26 

07.71 

6 

00.06 

99.66 

99.21 

94.56 

92.16 

92.16 

oa26 

0a76 

U.76 

2a  81 

07.46 

11 

00.76 

100.26 

99.16 

94.66 

91.66 

91.96 

94.31 

oa56 

12.66 

ia66 

07.26 

16 

00.66 

oa96 

99.01 

94.61 

92.16 

91.86 

97.26 

oai6 

ia26 

17.06 

oaoo 

« 

00.66 

0L36 

9a66 

94.71 

«a2i 

91.81 

ioa26 

02.71 

ia56 

iai6 

06.91 

6 

00.36 

0L26 

97.86 

94.76 

9a  11 

92.16 

oa76 

02.26 

ia96 

ia86 

06.91 

» 

fi0.21 

00.66 

97.41 

94.81 

92.86 

92.31 

06.96 

02.46 

14.81 

ia46 

07.00 

« 

00  01 

oao6 

97.26 

94.86 

92.76 

9a  01 

05.66 

04.26 

14.91 

iao6 

08.81 

6 

09.76 

99.86 

97.11 

94.81 

91.76 

9a  36 

04.96 

oa8i 

ia61 

ia26 

oasi 

19 

99.56 

98.91 

96.86 

94.96 

91.81 

93.46 

04.26 

07.66 

15.91 

11.66 

oa4i 

>1 

99.36 

96.66 

9a  66 

9a  16 

92.16 

9a  41 

oa36 

07.00 

iai6 

1L56 

oaso 

H 

99.06 

98.46 

90.26 

a5.36 

92.46 

9a  46 

oao6 

oa26 

ia86 

1L81 

08.46 

id 

98.66 

9a  86 

9a  96 

9a  06 

92.76 

93.46 

02.91 

00.46 

laoi 

ILll 

08.66 

i6 

98.36 

oa26 

95.66 

94.71 

92.96 

9a  41 

02.51 

10.26 

ia2i 

11.01 

09.66 

« 

9a  06 

97.91 

95.56 

94.66 

92.71 

94.06 

02.31 

ia3i 

14.  U 

laoi 

laei 

16 

97.86 

97.56 

9a  56 

94.56 

92.51 

94.26 

02.36 

09.96 

14.46 

lasi 

ia76 

'1 

97.86 

97.16 

9a  51 

94.31 

92.81 

94.21 

02.36 

09.46 

14  60 

laoi 

ia66 

97.66 

9a  91 

95.66 

9a  46 

92.16 

94.41 

02.41 

oaoo 

ia2i 

ia5i 

ia66 

*lfe 

97.61 

9a  86 

95.86 

9a  16 

92.06 

94.51 

02.16 

oa66 

laoi 

ia4i 

ia66 

.1 

97.81 

9a  90 

95.86 

92.56 

91.96 

94.46 

02.26 

oa76 

ia56 

ia66 

ia6i 

97.16 

97.21 

9a  76 

91.56 

91.86 

94.66 

02.21 

oaoi 

ia96 

ia2i 

ia56 

11 

97.16 

97.36 

95.66 

9L16 

91.86 

94.56 

01.96 

oa86 

17.11 

09.81 

iai6 

97.11 

97.31 

05.56 

90.46 

91.66 

94.36 

oa86 

17.26 

oau 

00.91 

A 

97.56 

97.16 

9a  41 

89.90 

90.46 

94.11 

oaai 

17.41 

oa8i 

09.56 

16 

9&26 

95.26 

8a  26 

9a  81 

00.16 

07.36 

»r  was  froxen  daring  iMule  of  November  and  December,  bat  no  record  waa  kept  of  the  datoe  * 
Fanuary  1  to  February  11. 
stage,  120. 81  feet,  May  8 ;  loweat  stage,  8a  26  feet,  December  31. 
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D. — Depth  of  water  mp<m  the  har$  hetwee»^8a$m 


Date. 


hi 

eBoo 


1880. 

Ang.2 

3 

6 

7 

9 

10 

11 

11 

11 

12 

18 

15 

15 

16 

17 

18 

18 

10 

20 

21 

22 

22 

23 

23 

24 

25 

26 

27 

27 

28 

28 

'       80 

Sept.6 

7 

8 

11 

13 

13 

14 

15 

15 

16 

17 

18 

18 

21 

21 

22 

23 

23 

24 

24 

25 

26 

27 

27 

28 

28 

29 

30 

30 

Oct.  2 

3 

4 

6 

7 

9 

10 

11 

12 

12 


QQ 


I 


16.1 

15.6 

14.7 

14.5 

14.2 

14.1 

14.0 

14.0 

14.0 

13.7 

18.5 

13.0 

13.0 

12.8 

12.5 

12.1 

12.1 

11.7 

U.5 

11.2 

10.9 

10.9 

10.7 

10.7 

10.4 

10.4 

10.4 

10.4 

10.4 

10.5 

10.5 

U.9 

13.25 

13.50 

14.25 

14.58 

13.25 

13.25 

12.75 

12.25 

12.25 

ill.  83 

111.50 

11.00 

1 

10.33 


■10. 17 

10.00 

10.00 

10.8 

10.8 

ilO.33 

10.58 

10.58 

10.58 

110.50 

10.50 

110.42 

10.83 

10.83 

11. 75 

112. 17 

12.50 

12.10 

12.10 

11.67 

11.00 

10.67 

10.38 

10.33 


Name    of    steamer 
fbrniahiog  report. 


Humphreys 

— do 

— do 

— do 

CityofGreeiiTille 

Humphreys 

Commonwealth 

City  of  Alton 

Humphreys 

City  of  Providenoe 

Grand  Tower 

Golden  City 

Humphreys 

....do 

...  do 

City  of  Helena 
Humphreys 
Gold  Dust 
Humphreys 

...  do 

City  of  Greenville. . 
Humphreys 
City  of  Greenville 
John  B.  Maude 
Commonwealth 
City  of  Providence 

Humphreys 

Belle  of  Snreveport 
Humphreys.. 
Grand  Tower 

Wyoming 

John  B.  Maude 
Humphreys 
Annie  P.  Silver 
Grand'  Tower 
Humphreys    . 
John  B.  Maude 
Humphreys 
John  A.  Judder 
City  of  Helena 
Humphreys 

—  do 

—  do 

Chas.  P.  Chouteau. 
City  of  Alton 
Commonwealth' 
Humphreys 

do 

Colorado.... 

Humphreys 

Citv  of  Providence 

W.^.  Halliday 

Grand  Tower 

Humphreys 

John  B.  Maude 

Humphreys 

City  of  Helena 

Humphreys 
do 

Colorado . . . 

Humphreys 

....do 

....do 

Commonwealth 

Humphreys  . 

Grand  Tower 

Centennial 

Humphreys 

do. , 

City  of  Alton 
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md  CakrOj  a»  r$porUsd  frjf  jH/oit. 
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REPORT  OF  MR.   D.   M.   CURRIE,   ASSISTANT  ENGINEER. 

Saint  Louis,  Mo.,  Augu9t  2, 1881. 

Captain  :  I  have  the  honor  respectfully  to  snbmit  my  annoAl  report  of  operationB 
couducted  under  your  direction  during  the  fiscal  year  ending  Juue  30,  1881,  relating 
to  improving  the  MisBissiiAii  River  at  Horsetail  Bar,  and  to  constructing  ancT  repairiDS 
equipment  pertaining  to  the  improvement  of  the  same  river  between  uie  Illinois  and 
Ohio  rivers. 

I.  improving  the  MISSISSIPPI  RIYBR  AT  HORSETAIL  BAR. 

INTRODUCTION. 

The  operations  for  improving  the  Mississippi  River  at  Horsetail  Bar  having  nm 
through  a  series  of  years,  rendering  repetitions  ef  details  of  the  forms  of  construction 
used  prior  to  this  year  necessary  should  an  attempt  be  made  to  make  this  report  com- 
plete within  itself,  adding  ^p^atly  to  its  volume  without  contributing  knowledge  not 
otherwise  easily  accessible,  it  has  been  prepared  with  a  view  to  having  it  considered 
as  a  continuation  of  former  reports  of  operations  at  this  locality. 

Work  was  not  entirely  suspended  at  the  close  of  the  last  fiscal  year.  A  small  force 
was  retained  during  the  high  stage  of  the  river  to  watch  the  work  and  construct  cur- 
tains to  be  used  either  in  repairs  or  in  construction,  as  circumstances  might  require. 

Still  field  work  was  practically  suspended  until  the  end  of  July,  when  the  force 
was  largely  increased  and  active  operations  were  resumed. 

In  the  mean  time  a  supply  of  curtains  had  been  accumulated  and  the  works  had  been 
closely  watched  during  tne  high  stages  by  the  force  named. 

A  concise  statement  of  the  condition  of  the  works  at  this  time,  about  the  Ist  of 
August,  and  of  the  accretions  formed  during  the  period  of  inactivity  form  an  appro- 
priate introduction  to  the  detailed  statement  of  the  work  done  and  the  results  ob- 
tained during  the  year  Just  closed. 

The  curtains  forming  the  primary  line  of  hurdles*  continued  to  have  an  edge 
buoyed  at  the  surface  of  the  water  during  the  greater  part  of  the  flood  stage.  Tne 
buoys,  which  are  the  weak  points  in  that  system,  failed  only  after  long  continued 
strain,  due  to  the  force  of  the  current  with  the  drift-wood  and  other  dibrit  carried  by 
it,  which  increased  as  the  river  rose,  while  the  position  assumed  by  the  curtains  in  a 
rising  river  lessens  their  ability  to  withstand  such  strain.  At  last  the  buoy  lines  were 
broken  by  the  continual  surging  of  the  waves.  Still  tibe  edges  of  the  curtains  remained 
near  the  surface  until  an  accumulation  of  sediment,  rootlets,  driftwood,  and  other 
heavy  material  destroyed  their  buoyancy,  about  the  Ist  of  August,  or  at  the  time  that 
field  work  was  resumed,  though  some  of  them  sunk  a  little  earlier  than  this,  while 
others  were  efficient  considerably  later.  There  were  no  gaps  in  the  primary  line  from 
which  the  curtains  had  been  swept,  but  the  whole  was  worn  out  in  service,  furnishing 
an  indication  of  the  limit  of  the  service  which  may  be  expected  of  works  relying  upon 
buoys  as  supports  when  the  buoys  are  held  by  means  of  sisal  ropes,  which  was  used 
here. 

The  lower  section  of  the  solid  wall,  however,  had  settled,  so  that  not  more  than  400 
feet  of  it  appeared  above  water  at  an  8-foot  stage. 

On  examining  the  secondary  hurdles  in  rear  of  the  primary  line  a  small  channel- way 
was  found  to  have  been  opened  through  rows  Nos.  11  to  19  inclusive,  its  location  cor- 
responding very  nearly  with  the  western  or  outer  edge  of  the  sand-bar  as  it  existed  during 
the  spring  season.  This  channel  was  not  more  than  50  feet  wide  at  its  upper  end,  but  in- 
creased to  300  feet  at  its  lower  end  and  became  dry  when  the  river  fell  to  about  4  feet 
above  low-water.  There  was  another  depression  in  the  bar  near  shore,  with  breaches 
in  lines  Nos.  18  and  19. 

The  water  collecting  into  one  body  above  dike  No.  3,  passing  through  the  gap  near 
its  outer  end,  divided  again  into  two  unetiual  portions,  the  smaller  passing  cloeely 
under  the  dike  to  shore,  breaching  lines  Nos.  20,  21,  and  22,  dividing  again  below  the 
last-named  line,  a  portion  rejoined  the  main  body  above  line  No.  23,  leaving  that  line 
unkroken,  while  the  other  portion,  after  passing  through  line  No.  23,  broke  lines  Nos. 
24  to  27,  inclusive. 

^  ■  —  —  ■  -  ^™    '  ■        -—  ■■        ■  -^^—1  M  I.  I        -  ■■■!■■■■  Ml  ■  ^T^"^^ 

*  Designated  **  training-wall''  in  former  reports,  a  designation  which  is  still  retained 
for  the  solid  portions,  but  that  portion  constructed  permeable  is  called  primary  hurdles 
in  this  report.  This  name  will  be  applied  to  hunlle  lines,  whose  direction  approaches 
parallelism  with  the  course  of  the  stream,  transverse  lines  being  called  secondary  hur- 
dles. 
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16  breach  in  line  No.  27  was  very  interestin£[.  The  piles  were  scoured  or  lifted 
heir  bouvancy  out  of  place  and  capsized,  while  the  horizontal  rods  of  the  brush 
9  leaving  a  section  of  nnrdles  afloat  but  securely  moored.  The  rods  yielded  by 
Aching,  permitting  it  to  swing  slichtly  down  stream  with  the  position  of  the  piles 
rted,  the  points  turned  up  and  the  hutts  down,  in  which  position  it  acted  as  effi- 
tly  in  forming  a  bar  as  did  the  unbroken  portion  of  the  line,  being  completely 
?>d  in  by  a  deposit  of  sand. 

tie  main  body  of  water,  after  passing  through  dike  No.  3,  continued  through  lines 
.  20,  21,  and  22,  following  about  the  same  direction  as  the  old  channel- way  on  the 

side  of  the  lower  section  of  the  training- wall,  and  being  there  joined  by  a  large 
f  of  water  passing  through  the  open  curtains  oelow  the  dike,  which  having  swept 
outer  ends  of  these  same  lines  in  its  passage  had  broken  them  off;  the  body  thus 
eased  in  volume  swept  past  the  outer  ends  of  all  the  hurdle  lines  from  No.  2!)  to  No. 
inclusive,  breaking  short  sections  from  each  of  them;  this  body  of  water  then 
ded  into  three  not  very  unequal  portions:  the  first,  turning  to  the  left,  went  to 

the  waters  flowing  down  the  insnore  channel  and  passed  out  to  the  east  of  Car- 

8  Island ;  the  second,  flowing  straight  ahead  through  a  depression  in  dike  No.  4,  then 
dcting  to  the  right,  rejoined  the  navigable  channel*  below  Jefferson  Barracks,  while 
third,  turning  squarely  to  the  i^ht,  recrossed  the  line  of  the  training-wall  above 
»  No.  4,  and  thence  direct  to  Jefferson  Barracks. 

zamining  these  channels  they  are  found  to  follow  closely  the  traces  of  old  navigable 
Quels  in  wbieh  the  river  flowed  at  low  stages  before  the  construction  of  the  works 
n  the  waters  free  to  move  followed  the  lines  of  least  resistance. 
be  persistency  with  which  they  tried  to  follow  these  same  lines  shows  that  the 
se  remains  to  a  certain  extent,  and  the  necessity  of  guarding  against  their  reopen- 
still  exists.  « 

hese  channels  were  not  formed  by  any  considerable  scour,  but  by  the  deposits 
ig  less  there  than  on  other  parts  of  the  space  in  rear  of  the  primary  line,  nence  ^ 
r  location  marks  that  of  the  bars  which  covered  all  the  q»ace  between  them.  The  * 
;bts  of  the  bars  were  irregular ;  eastward  of  the  channel,  through  hurdle  lines  No. 
0  No.  19,  is  a  large  bar  which  existed  last  spring,  representing  in  a  marked  degree 
results  of  works  constructed  during  the  year  1879.  Its  crest  would  have  been  dry 
ti  the  river  at  a  17-foot  stage  previous  to  the  high-water  of  this  year,  but  after  that 
it  was  found  to  be  20  feet  above  low-water  from  its  upper  end  near  the  coal  dump 
ike  No.  2,  filling  all  the  space  in  rear  of  the  training- wall,  except  a  small  triangular 
:e  just  above  the  dike,  having  a  length  of  600  feet  on  line  of  the  wall  and  150  feef 
ine  of  the  dike.  The  bar  is  cut  here  by  the  **  Prairie  Du  Pont''  Creek  which  per- 
dutly  keeps  a  passage  open  immddiatelyunder  the  dike.  From  that  creek  the  crest 
Inally  rises  to  the  south  until  it  reaches  an  elevation  of  22  feet  above  low-water 
eoondary  hurdle  line  No»  10;  ck>n tinning  at  that  height  to  about  line  No.  17,  it 
pped  to  18  feet  at  line  No.  19,  below  which  it  was  submerged  by  the  water  coming 
)agh  the  chute  or  channel- way  passing  near  shore  on  its  way  to  the  gap  in  dike 
3. 

his  bar  sloped  from  the  crest  to  about  14  fest  above  low-water  in  the  depression  near 
re,  and  to  about  4  feet  above  the  same  plane  in  the  channels  near  the  west  side  of 
old  bar.  Thence  westward  another  bar  reared  its  crest  to  20  feet  above  low-water, 
ending  from  secondary  hurdle  line  No.  11  to  line  No.  16,  whence  it  sloped  downward 
>e  submerged  at  line  No.  19  by  water  passing  through  the  curtains  in  the  primary 
dies,  seeking  an  outlet  through  the  breach  in  dike  No.  3.  This  bar  sloped  from  20 
)  at  its  crest  to  about  6  feet  above  low-water  at  its  upper  end. 
elow  dike  No.  3  the  traces  of  the  channels  still  determine  the  locations  of  the  bars. 
)re  was  a  lari^e  bar  o  uthe  west  side  of  the  slough  which  passed  near  shore,  commenc- 
near  the  dike  where  its  crest  was  about  17  feet  above  low-water.  It  rose  to  22 
)  at  secondary  line  No.  24,  and  was  submerged  between  lines  Nos.  26  and  27.  This 
was  irregular  in  height,  following  to  some  extent  that  of  the  hurdle  lines.  It 
)nded  to  a  distance  ot  about  1,000  feet  from  shore  and  terminated  with  an  abrupt 
»e  to  the  westward.  Another  bar  was  nearly  dry  at  this  time  under  the  outer  end 
ike  No.  3,  and  above  secondary  line  No.  21.  From  dike  No.  4  to  the  head  of  Car- 
s  Island  immense  deposits  were  made  forming  an  unbroken  bar  from  the  island  to 
iiin  a  short  distance  of  the  dike,  entirely  dry  at  the  present  stage  of  river,  and  at 
lower  end  rising  to  20  feet  or  more  above  low- water. 

he  foregoing  bars  and  channels  cover  all  the  space  upon  which  the  works  were  in- 
led  to  act  directly  by  inducing  deposits  of  portions  of  the  material  held  in  suspen- 
,  sufficient  in  quantity  to  convert  the  whole  into  solid  ground-leaving  that  portion 
le  training-wall  or  primary  hurdle  line  and  the  Missouri  shore-line  open  to  tne  out- 
of  the  river,  in  which  its  channel  could  be  traced,  wherever  it  found  the  obstruc- 

9  least,  the  only  condition  imposed  in  the  interest  of  the  works  being  that  it  should 

Jl  water  passages  other  than  the  navigable  channel,  if  having  considerable  cur- 
•  are  called  channels. 
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collect  in  and  form  at  least  one  channel  soitable  for  navigation.  However,  as  the 
relation  between  the  channel  thus  formed  and  the  worlm  is  an  intimate  one,  scarcely 
any  movement  of  the  navigable  ohamiel  is  possible  which  woold  not  affect  the  works, 
either  beneficially  or  otherwise. 

Hence  the  stndy  of  the  contours  of  ^e  river  bed,  ovtside  of  the  work,  is  inseparabi j 
connected  with  that  of  the  forms  of  constmetion  most  suitable  for  the  porpose  nnder 
any  particular  circumstances  which  might  be  presented. 

Oomaiencing  at  the  coal  dump,  a  large  bar  extended  down  on  the  east  side  of  the 
river,  intersecting  the  training-wall  at  abont  its  Junction  with  secondary  hurdle  line 
No.  16,  which  pushed  the  channel  towards  dike  No.  1,  where  it  spilled  over  a  rMf 
projecting  from  the  outer  end  of  the  dike  to  a  point  on  the  training  wall  near  its  inter- 
section With  secondary  hurdle  line  No.  S2.  Another  reef  projected  from  the  primiiy 
hurdle  line  nearly  in  the  direction  of  secondary  line  No.  19  produced,  until  it  inter- 
sected that  coming  itom  dike  Na  1.  A  third  reef  commenced  at  a  short  distance  from 
the  Missouri  shore,  about  where  secondary  line*No.  16  would  intersect  it  if  produced, 
thence  projecting  to  cut  the  line  of  the  training-wall  at  its  junction  with  secondarj 
hurdle  line  No.  S§. 

The  navigable  channel  was  run  by  descending  boats  by  starting  out  from  the  docb 
as  if  to  cross  the  primary  line  of  hurdles  at  its  intersection  with  secondary  line  No.  17, 
until  abont  mid-stream  was  reached,  when,  throwing  the  head  upon  the  flag-staff  it 
Jefferson  Barracks  and  allowing  the  stem  to  drop  to  the  Government  Light  near  the 
upper  end  of  the  training- wall,  this  oourse  was  he^  till  both  reefr  were  crossed,  when 
it  was  changed  to  become  parallel  with  the  shore. 

On  the  east  side  €i  the  navigable  channel  and  on  the  lower  side  of  the  lower  reef  a 
bar  extended  below  the  line  of  dike  No.  4,  its  eastern  edge  being  about  300  feet  from 
the  training- wall  at  its  nearest  point.  Another  bar  lay  off  the  end  of  dike  No.  4,  between 
the  channels  nassing  from  the  primary  line  of  hurdles  to  the  Barracks,  and  that  pass 
inff  through  the  dike  to  join  the  navigable  channel  a  little  frirther  dovm. 

Leaving  the  navigable  channel  lust  below  the  upper  reef,  a  large  body  of  water  was 
deflected  toward  the  nrimary  hurdles,  and  owing  to  the  convergence  of  the  two  leefe, 
was  thrown  against  them  in  the  form  of  a  jet,  not  with  sufficient  velocity  at  this  par- 
ticular time  to  scour  the  bed  of  the  river,  but  certain  changes  later  with  a  falling  nver 
gave  it  a  velocity  which  threatened  the  destruction  of  the  works. 

The  accompanying  sketches  were  traced  from  Plate  2,  being  designated  Plates  6,7, 
8.  and  9,  respective^.    They  were  made  from  surveys  and  examinations  to  show  the 
<!Dndition  of  the  works  and  state  of  deposits,  each,  at  the  date  to  which  it  refns.    Th9 
stage  of  river  in  all  of  them  was  reduced  to  11  feet  above  the  low-water  of  1863  fo^ 
the  purpose  of  comparison,  wluch  was  th»  prevailing  stage  during  the  time  that  ih^ 
survey  of  March,  1880,  was  made.    Sketch  6  riiows  the  condition  of  the  works  ui#- 
the  state  of  deposits  on  that  portion  of  the  inclosed*  areas  above  dike  No.  4,  June  90^ 
1880,  from  surveys  of  that  date  with  the  river  about  23  feet  above  low-water;  bntth^ 
survey  not  extending  farther  down,  the  part  of  the  sketch  below  was  made  from  th^^ 
survey  of  March,  18«),  the  position  of  tue  navigable  channel  during  the  fall  of  ISTd^- 
the  spring,  summer,  and  fall  of  1879,  and  during  the  spring  and  on  June  30,  1880. 

Sketch  7  is  based  upon  an  examination  when  neld  work  was  resumed  about  the  Is^ 
of  August  with  the  river  about  16.5  feet  above  low-water,  and  though  not  mad^ 
instrumentally,  it  is  a  close  approximation  to  accuracy,  the  location  of  many  of  thi^ 
XN>ints  on  it  being  known  from  previous  surveys.  This  sketch  shows  the  location  o^ 
the  bars  which  v^nld  become  dry  at  the  reduced  stage,  the  navigable  and  other  ohaa  -^ 
nels,  the  crests  of  the  sand  leen  projecting  from  dike  No.  1,  mad  the  interseotkMi  (wf 
secondary  line  No.  19  with  the  primary  line,  and  of  that  proiecting  from  the  Miawori 
side  toward  the  intersection  of  secondary  line  No.  23  with  the  primary  line,  togethoS' 
with  the  condition  of  the  secondary  hurdles  after  the  summer  flood  had  passed. 

Sketch  8  is  from  an  examination  made  November  29  after  the  close  of  field  operations 
for  the  fall  season,  with  the  river  about  3  feet  above  the  low-water  of  1863.  The  bars 
shown  cm  this  would  have  been  dry  with  the  river  11  feet  above  low-water.  The 
additional  areas  of  bars  dry  when  the  examination  was  made  are  not  shown  on  the 
sketch.  All  of  them  were  somewhat  larger  without  changing  their  elevation,  owing 
to  the  lower  sta§[es  of  water  exposing  zones  whose  width  increased  or  decreased  as 
the  slopes  of  their  sides  were  flat  or  steen.  But  in  notable  instancee  the  bar  was 
lanrer  on  account  of  material  draosited  auring  the  season,  but  which  did  not  hsTe 
sufficient  height  to  i^ppear  above  uie  surf^oe  with  the  river  at  the  stage  aasnmed  for 
these  sketches.  There  was  a  gravel-covered  sand  ridge  just  inside  the  primary  hurdle- 
line  from  its  upper  end  above  dike  No.  3  to  dike  No.  4 ;  its  lower  end  being  then  about 
2  feet  above  water  and  its  crest  rising  to  about  12  feet  above  low-water  at  dike  No.  ^ 
which  height  extended  to  its  upper  end. 

1.  LOCATION  AND  EXTENT  OF  WORKS  OONSTBUCTED  IHTEINO  THE  ITKAR. 

A  description  of  the  field  operations  conducted  during  this^Bisoal  year  cannot  weU 
ignore  their  chronological  order  and  still  be  intelligible. 
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The  year  was  divided  into  two  distinot  working  toMOns  l^  the  intervention  of  a 
ong  aevere  winter,  closing  the  river  to  naTigstiou  of  any  kind  by  forming  gorges  <3f 
ce  and  fteefeing  it  Solidly  over  its  whole  saruusey'ttot  only  preTeofling  field  work  while 
sloeed,  bnt  upon  its  breaking  np  in  the  spring  damaging  that  whi^  bad  been  done, 
uid  neoessitating  that  the  work  of  the  seooncThalf  year  should  be  largely  devoted  to 
"epairs.  For  these  reasons  the  work,  done  during  each  half  year  has  been  described 
leparately. 

On  the  Hd  day  of  August  3  pile-cMvers  were  towed  to  Horsetail  Rar  and  oemmenced 
Irivinff  piles  in  the  breaches  in  secondary  hurdle  lines  Nos.  18  and  19,  ficst  in  the  slough 
lear  the  shore,  and  afterwaids  in  the  channel  west  of  the  larve  bar;  these  breaches 
tiaving  been  closed,  the  diriyerB  were  dropped  down  and  wonc  was  begun  upon  the 
ihore  ends  of  lines  Nos.  21  and  23,  when  two  other  drivers  were  also  wought  down 
ftnd  commenced  repairing  the  lines  from  No.  20,  sonth  of  the  west  side  of  the  bar  and 
sxtending  them  to  deep  water.  In  the  mean  time  the^ork  of  placing  curtains  in  the 
primary  line  of  hurdles  was  begun  at  the  lower  eud  of  the  upper  section  of  solid  wall, 
rhey  were  held  in  position  by  anchors,  and  their  tops  wei-e  supported  by  buoys  follow- 
ing the  form  of  construction  used  during  the  pre^ding  year,  using  woven  curtains 
exoluttvely. 

The  work  progressed  in  this  way  down  to  Hs  intersection  with  secondary  hurdle 
line  No.  19,  where,  in  order  to  give  increased  durability  to  the  line,  piles  were  driven 
in  clumps  of  3  each,  spaced  15  feet  between  centers  in  rear  of  all  ezcepit  two  {ff  the 
curtains  which  had  been  placed,  and  the  curtains  were  Ifirmly  lashed  to  them,  and 
from  that  time  to  the  dose  of  the  first  half  of  the  fiscal  year  piles  were  driven  in 
sdvance  of  the  placing  of  curtains,  in  dumps  of  3,  in  pairs  or  sin^lyt  and  spaced  15, 
10,  or  5  feet  as  circumstances  demanded,  the  5-fbot  spaces  being  used,  howeiwr,  only 
near  dike  No.  4,  where  the  small  depths  rendered  tixed  hurdles  a  suitable  form  of  con- 
struction. 

The  works  of  the  last  fiscal  year  would  have  repaid  for  their  expenditure  if  they 
had  acconkplished  no  other  result  than  rendering  practicable  this  modification  of  the ' 
form  of  construction  by  which  piles  were  used  as  supports  for  the  curtains,  increasing 
the  duration  of  their  efficiency  and  serving  to  a  great  extent  in  place  of  anchors  and 
^aoys,  which  was  due  to  decreasing  the  depths  on  the  Hue  and  in  rear  of  the  primary 
like  of  hurdles  from  which  a  radical  change  in  the  direction  of  the  cuneRts  rollowed 
o^rard  paiaUelism  with  the  primary  line,  thereby  greatly  lessening  the  pressure  upon 
^  though  depths  still  remained  great  on  the  primary  line  between  secondary  lines  Nos. 
^  and  23,  on  account  of  which  considerable  difficulty  wasencotmtered  in  placing  enr- 
olls, and  several  breaches  ooeurred  in  that  part  oY  the  line  ftem  the  current  pressing 
>^^  curtains  against  the  piles  with  snffident  force  to  break  them. 

'Xbe  force  with  which  they  were  pvessed  was  most  excessive  when  closing  the  gap 
t  the  upper  end  of  r  the  lowerrsectiiSA.of  the  solifi  walL  The  depth  of  water  in  the 
^p  was  about  25  feet  and  that  on  the  solid  wall  below  from  2  to  5  fiBct.  One  curtain 
^ven  by  this  current  agsinst  the  piles  broke  the  first  clump  with  which  it  came  in 
^^^tact  and  which  projected  a  little  beyond  the  general  alignment.  This  dump  was 
imposed  of  three  sound  green  sycamore  and  oak  piles,  each  about  14  inches  in  diame- 
^^.  Another  curtain  broke  all  the  piles  with  which  it  came  in  contact,  being  about 
^^elve  in  number,  of  green  sound  oak  from  14  to  16  inches  in  diameter. 

'Xhis  strong  current  was  due  not  to  the  contraction  of  the  water-way  alone  on  clos- 
'^^the  gap,  nor  to  the  increase  of  head  from  cutting  off  the  supply  to  the  interior 
^^ee  by  the  works  above  as  the  stage  fell  below  the  crest  of  the  upper  section  of  the 
^lid  training-wall,  although  each  of  these  contributed  its  share  to  that  result ;  but 
«%«  main  cause  must  be  sought  in  changes  which  occurred  in  the  reefc  outside  the 
^^^rdles  about  this  time.  The  lower  ree^  which  had  been  deeper,  suddenly  became 
<^e  shoaler  of  the  two,  and  by  their  convergence  an  immense  body  of  water,  after 
i^XMsing  the  upper  reef,  was  thrown  ap^inst  the  training-wall  in  the  form  of  a  Jet  25 
^t  deep  and  200  feet  wide,  flowing  with  a  velodl^  of  irot  less  than  6  feet  per  second* 

Its  power  to  scour  the  bed  of  t^e  river  in  that  vicinity  was  shown  by  the  continual 
txcrease  in  depth  throughout  its  entire  length,  and  by  the  gradual  settling  of  the 
K>lid  wall,  obstructing  its  path  a  short  distance  in  advance  of  1»e  completed  hurdles  in 
he  primary  line,  which  was  being  advanced  as  rapidly  as  possible  to  close  the  gap 
^Ud  turn  this  body  of  water  firom  the  area  to  be  inclosed  by  nnrdles. 

Alter  crossing  the  line  of  primary  hurdles,  the  width  of  this  body  of  deep  water  in- 
ireaaed  with  small  diminution  of  depth,  but  with  less  velooity,  for  a  distance  of  1,00(K 
tr  1,200  feet  to  the  vicinity  of  secondary  line  No.  26,  where  it  dispersed  dividing  into 
he  three  bodies  mentioned  in  a  preceding  paragrapn  and  shown  m  sketch. 

Aa  the  river  fell  there  were  indications  that  it  was  concentrating  in  the  passage-way 
hroDgh  dike  No.  4  and  out  below  the  Barracks,  which  caused  serious  fears  to  be  en- 
ertained  that  so  much  water  would  be  drained  from  the  navigable  channel  as  to 
ender  it  very  shoal  if  not  impassable  f /but  about  this  time  a  slight  rise  occurred  which 
banged  the  lines  of  maximum  velocity  to  the  navigable  channel  again,  and  before 
he  next  fall  could  operate  so  as  to  bring  the  strong  current  to  bear  on  the  wall,  the 
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orifice  of  the  jet  had  been  eloeed  by  practically  oonneeting  with  the  solid  wi] 
paymod  the  point  at  which  the  wall  oommenoed  ahowing  above  water  at  ikt 
stage  thoogh  the  connection  waa  not  actually  made,  the  primary  line  of  hini 
ing  parallel  with  and  about  40  feet  ontaide  of  the  solid  wall  to  its  lower  a 
it  was  drawn  in  to  follow  the  continuation  of  the  line  of  solid  wall  to  dike  ] 

The  primary  line  of  hurdles  was  completed  from  the  upper  end  of  the  g 
intersection  with  secondary  line  No.  26,  a  distance  of  about  4,200  feet;  and,! 
sections  were  broken  and  reconstructed  during  the  season,  it  is  eetinuUed 
total  length  of  primary  hurdles  constructed  will  aggregate  about  6,000  feel, 
9,000  linear  feet  of  curtains  were  expended,  showing  that  each  curtain,  wha 
overlapped  about  one-third  of  its  length  upon  that  previously  placed. 

From  its  intersection  with  secondary  hurdle  line  No.  26  to  dike  No.  4,  noi 
done  on  the  primary  hurdles  except  driving  the  piles,  on  account  of  the 
season  being  dosed  by  the  severe  weather,  which  set  in  on  the  16th  of  Not 
about  the  time  the  pile-drivers  reached  the  lower  point  named.  The  work  <rf 
was  retarded  by  several  cansee,themoatprominentof  which  was  the  dUfien 
rienced  in  procuring  laborers,  large  numbers  of  whom  went  South  about  t 
preferring  to  seek  work  there  rather  than  here.  Some  delay  was  also  csna 
unexpected  faUitaff  off  in  the  supply  of  brush,  owing  to  the  rains  having  wfi 
ground  on  Zeiglers  Island,  over  wnich  it  had  to  be  hauled,  so  that  it  was  n 
cable  to  keep  the  roads  passable.  This  was  lemedied  by  moving  the  font 
Genevieve  Towheadj,  where  the  glt>und  was  more  sandy. 

While  the  work  of  completing  the  primary  line  was  thus  delayed,  the  pil 

was  hurried  forward  in  order  to  utilize  a  row  of  piles  in  preventing  a  hip 

I  water  from  crossing  its  line.    All  these  circumstances  conspired  to  widen ' 

between  the  lower  end  of  the  line  of  piles  and  the  finished  work  at  the  time 
operations  for  the  season  were  closed. 

The  construction  of  secondary  hurdles  progressed  steadily  from  the  time  t\ 
commenced  to  tiie  close  of  the  season.  -  The  rate  of  progress  in  deep  water 
able  and  at  times  quite  slow,  the  fierce  employed  being  limited  by  the  nnmba 
able  ways  upon  which  curtains  for  hurdles  could  be  constructed,  while  U 
of  water  near  the  primary  hurdles  and  between  secondary  lines  Nos.  20  sb 
too  great  to  admit  of  wattling  brush  upon  the  piles.  A  maximum  depth  < 
was  found  near  the  outer  end  of  secondajnr  line  No.  23,  while  25  to  30  feet  i 
common  depths  over  the  space  named.  The  force  was  also  limited  eariyini 
by  the  numoer  of  available  piles  of  suitable  length,  being  insufficient  to  ke 
^  drivers  at  work  in  this  deep  wat^r.    Therefore  work  was  necessarily  comi 

the  shoal-water  on  secondary  lines  Nos.  28,  29,  and  30  earlier  than  it  others 
have  been.  Commencing  with  secondary  line  No.  20,  the  construction  kept 
that  of  the  primary  hurdles,  so  thsLf  each  of  the  secondaiy  lines  was  bnilt 
protection  of  the  primary  hurdles,  being  completed  to  the  intersection  onl] 
primary  line  had  been  finished  to  some  distance  farther  down  stream.  Tl 
crossing  the  line  of  primary  hurdles  below  dike  No.  3  made  the  strict  ohe 
this  precaution  a  necessity  m  order  to  obtain  success,  it  bein^  still  strong 
destroy  any  hurdle  line  constructed  with  ordinary  strength,  intersecting  it 
large  angle,  though  greatly  reduced  from  that  in  the  same  locality  during 
lti79,  or  even  in  the  spring  of  1880. 

In  such  depths  even  small  velocities  exert  great  force  against  the  piles  wh 
to  any  considerable  extent,  the  measure  of  which  is  truly  indicated  .by  t 
*  water  raised  at  the  obstruction.    In  several  instances  the  head  raised  by  h 

stmoted  of  closely  woven  curtains,  although  under  the  protection  of  the  pi 
was  not  less  than  8  inches.  This,  acting  with  a  leverage  due  to  depths  ra 
25  feet  to  35  feet,  tended  either  to  breuc  or  overturn  the  piles,  while  thi 
current  lessened  their  power  to  resist  overturning  by  scouring  the  bottom 

This  led  to  a  modification  of  the  forms  of  construction  by  which  the  1 
protected  and  the  piles  strenjp^hened  by  bracing  to  any  desired  extent,  wh 
ruUy  described  under  head  of  forms  of  construction.  This  modification,  ho 
been  looked  forward  to  as  a  necessity  whenever  the  circumstances  of  stro: 
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20  to  24  to  the jEffimary  hurdles,  and  in  repairing  the  gaps  which  occnrred  afterwards 
in  the  linee.  The  piles  were  driven  in  lines  Nos,  25  and  26  for  their  extension  to  the 
training-wall,  except  a  small  passage-way  near  the  western  ^ff^  of  the  bar,  while 
curtains  were  placed  in  the  former  to  within  a  distance  of  about  250  feet  of  the  train- 
ing-wall, except  a  gap  of  abont  160  feet,  including  in  its  limits  the  passage-way  left 
for  the  bargee,  quarter-boats,  and  other  vessels  pertaining  to  the  equipment.  A  cor- 
reeponding  opening  was  left  in  each  of  the  lines  to  dike  No.  4,  through  which  the  ves- 
sels used  in  connection  with  the  work  could  be  passed  on  their  way  to  the  navigable 
channel. 

Liine  No.  27  had  piles  driven  for  its  extension  to  the  training-wall,  but  the  hurd- 
ling was  not  completed  for  a  distance  of  about  500  feet  from  its  outer  end.  In  lines 
Nos.  28  to  30  all  the  work  done  pertains  to  this  season's  operations.  In  line  No.  28 
pilea  were  driven  from  shore  to  a  distance  of  1,700  feet,  or  within  200  feet  of  the  pri- 
mary line,  while  600  feet  of  hurdling  was  left  unfinished,  400  feet  of  which  was 
adjoining  the  primary  line  and  200  feet  in  the  deep  water  of  the  channel  passing  east 
of  Carroll's  Island.  In  line  No.  29  the  piles  were  driven  to  a  distance  of  about  1,000 
feet  ftom  shore,  which  extended  to  the  eastern  edge  of  the  sand-bar  extending  up  from 
the  head  of  CarrolPs  Island,  while  the  hurdling  was  completed  to  a  distance  of  600 
feet  from  shore,  and  the  other  400  feet  was  in  process  of  being  wattled  at  the  close  of 
operations.  This  line  was  located  500  feet  below  No.  28,  at  its  shore  end,  and  its  direc- 
tion was  perpendicular  to  the  line  of  the  lower  section  of  the  primary  hurdles,  extend- 
ing from  dike  No.  4  to  Carroll's  Island.  Line  No.  30  was  laid  out  1,000  feet  below 
and  parallel  to  No.  29,  and  100  piles  were  driven  in  it,  extending  the  outer  end  of  the 
line  to  a  distance  of  500  feet  from  shore. 

For  the  location  and  extent  of  the  works  completed  during  the  first  half  year,  refer- 
ence is  made  to  sketch  8,  which,  as  has  been  stated,  was  made  from  an  examination 
after  t^e  season's  operations  were  suspended,  and  upon  which  the  completed  hurdles 
are  shown. 

Work  was  resumed  March  1,  the  ice  in  this  locality  having  broken  up  on  the  10th 
of  February  preceding,  with  a  rise  of  8  feet  in  twety-four  hours. 

The  hurdles  built  during  the  first  half  of  the  year  sustained  serious  damage,  though 
less  than  might  reasonably  have  been  expected  from  such  masses  of  ice  driven  by  cur- 
rents having  the  velocity  due  to  such  a  rise. 

When  a  reconnaissance  was  made  just  before  resuming  work,  the  ice  floating  from 
broken  gorges  above  had  drifted  in  behind  the  secondary  hurdle  lines,  rendering  such 
examination  as  would  be  necessary  to  determine  the  exact  condition  of  all  these  lines 
impracticable ;  however,  if  the  condition  of  ^he  hurdles  then  should  be  considered  to 
be  that  found  after  all  of  the  floating  ice  had  disappeared  from  this  area,  it  would 
place  the  daniage  done  by  the  breaking  up  of  the  heavy  ice  of  the  winter  in  the  most 
unfavorable  li^nt  possible. 

After  all  the  ice  nad  gone,  the  piles  in  the  primary  hurdles  were  found  to  have  been 
broken  or  overturned  m>m  its  upper  end  to  its  intersection  with  secondary  hurdle  line 
No.  21,  but  the  break  over  it  showed  it  to  be  still  serviceable  at  low  stages  of  water 
above  secondary  line  No.  19.  l>om  line  No.  19  to  No.  20  the  damage  was  greater,  though 
the  shoal  water  inside  tended  to  turn  the  direction  of  the  currents  toward  parallelism 
with  it,  and  the  bars  formed  by  deposits  were  not  attacked.  From  line  No.  21  to  No. 
22  the  current  set  in  strongly  across  the  primary  line  and  had  cut  a  vertical  face  on 
the  bar  inside  and  was  still  eroding  it  slowly.  From  secondary  lines  Nos.  22  to  24  the 
piling  was  in  good  condition,  and  the  curtains,  though  torn  and  cut  by  the  ice,  still 
were  serviceable  in  checking  the  flow  of  water  through  them.  From  secoudary  liue 
No.  24  to  dike  No.  4  but  few  isolated  piles  showed  a^ve  the  surface,  while  curtains 
could  be  seen  only  where  the  piles  remained  standing,  but  the  current  was  nearly  par- 
allel with  the  line  and  the  deposits  inside  were  not  seriously  damaged. 

Of  the  secondary  lines  those  above  No.  18  being  nnder  the  protection  of  the  training- 
wall,  and  having  secured  large  deposits,  were  not  exposed  to  attacks  of  ice  set  afloat 
by  the  brei^ing  up  of  the  river,  but  only  to  the  movement  of  that  which  was  formed 
in  place,  and  they  sustained  that  pressure  with  insignificant  injury.  Nos.  18  and  19 
were  each  broken  in  the  depressions  on  either  side  of  the  large  middle  bar.  Nos.  20 
to  29,  inclusive,  were  broken  in  the  old  channel  passing  near  shore.  In  many  of  these 
the  piles  were  only  pushed  over,  in  others  scoured  or  lifted  oat,  but  in  all  of  them  the 
damage  was  such  that  at  prevailing  stages  there  was  a  channel  through  which  the 
flow  of  water  was  practically  unchecked,  causing  the  necessity  of  repairing  at  least 
enough  of  them  to  obstruct  the  flow  and  prevent  the  enlargement  of  the  channel  which 
would  follow  the  concentration  of  an  unobstructed  current  upon  it.  Westward  of  the 
bar,  lines  Nos.  20  to  29  were  not  seriously  damaged,  though  possibly  the  passage-way 
left  in  Nos.  24  to  28  was  widened  in  some  of  the  lines  by  the  piles  on  its  sides  being 
overturned.    Later  smalli  gtips  were  broken  through  each  of  lines  Nos.  20  and  21. 

When  work  was  resnm^  the  gorges  of  ice  above  had  broken  no  farther  than  the 
mouth  of  the  Missouri,  but  they  were  breaking  up  under  the  influence  of  the  spring 
weaker,  and  higher  water  keeping  more  or  less  floating  ice  in  the  river  here  until 
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aboat  .the  middle  of  If  arch,  rendering  work  with  pile-drivers  and  harges  in  exposed 
sitoationB  very  hazardons.  On  this  accoont  the  wortc  of  repairing  the  primary  line 
and  the  npper  lines  of  secondary  hurdles  was  not  hegnn  nnlil  the  river  was  open  to 
navigation  far  enough  above  to  give  time  for  removing  the  equipment  between  the 
receipt  of  a  report  of  the  breaking  of  a  gorge  and  arrival  of  the  ice  at  the  works, 
which  delayed  these  repairs  until  about  uie  middle  xif  March.  In  the  meantime  tiie 
breaches  in  secondary  Imes  Nos.  27,  38,  and  39  betweeii  the  shore  and  the  middle  bur 
had  been  repaired. 

Between  this  and  the  middle  of  April  the  primary  line  was  reconstructed  from  its 
upper  end  down  to  a  distance  of  200  ieet  below  secondary  line  No.  90,  where  work  waa. 
suspended  temporarily  on  account  of  the  excessive  depths  and  strong  current  making 
the  driving  of  piles  difficult  and  expensive.  The  secondary  lines  Nos.  18, 19, 20, 21, 24, 
26^  27,  and  28  having  been  repaired  ljx>m  shore  to  the  middle  bar,  and  No.  29  having 
been  rei>aired  and  extended  to  a  distance  of  1, 100  feet  from  shore,  nearly  all  the  foree 
was  transferred  to  the  Missouri  side  and  began  the  oonstmotion  of  secondary  hurdlee 
below  the  mouth  of  the  river  Des  Peres,  leaving  a  small  force  of  laborelrs  on  the  Illi- 
nois side  to  repair  some  small  breaches  that  were  made  in  secondary  lines  Nos.  18  snd 
19  by  the  heavy  accumulations  of  drift-wood,  which  bad  lodged  against  them  daring 
the  high  stage  of  water. 

The  construction  of  secondary  hurdles  on  the  Missouri  side  was  oontinued  until 
about  the  1st  of  May,  when  it  also  was  temporarily  suspended  on  account  of  the 
excessive  depths  due  to  the  prevailing  flood  sti^^^es.  During  this  time,  lines  Nos.  1  to 
8,  inclusive,  had  been  extended  from  shore  to  points  at  which  the  greatest  depth  was 
found  in  which  the  maintenance  of  hurdles  was  practicable  without  too  great  expen- 
ditures in  strengthening  the  lines  by  bracing  or  other  means.  With  the  currents  due 
to  the  high  and  rising  nver,  and  the  drift  tlukt  aoeumulated  against  the  lines,  about 
25  feet  was  the  greatest  depth  in  which  it  was  found  practicable  to  work,  and  was 
found  at  the  foflowing  distances  frt>m  shore  on  lines  Nos.  1  and  2,  each,  200  feet; 
Nos.  3  and  4.  300  feet ;  Nos.  5  and  6,  each  400  feet,  and  No.  7. 500  feet.  After  the  flood 
had  subsided,  further  extensions  were  made  between  the  6th  and  30th  of  June,  lesT- 
ing  these  lines  at  the  close  of  the  year  completed  to  the  following  distances  from  the 
onginal  shore-line:  No.  1,  200  feet;  No.  2,  300  feet:  No.  3,  400  feet;  No.  4,  500  feet; 
No.  5,  650  feet ;  Nos.  6  and  7,  800  feet  each,  while  Nos.  8  and  9  were  begun  and  fin- 
ished 400  feet  and  60  feet  from  shore,  respectively.  The  hurdles  built  in  repairs,  ex- 
tensions, and  constructions  during  the  year  aggregate  31,500  linear  feet,  of  which  the 
average  depth  is  much  greater  than  that  of  those  previously  built,  being  about  23  feet, 
giving  an  area  of  725,000  square  feet.  Of  the  above  amount,  9,500  linear  feet,  or 
S48,0iK)  square  leet,  were  constructed  on  €he  primary  hurdles,  and  the  remainder  on 
the  secondary  lines,  of  which  about  one-flfth  was  constructed  on  the  Missouri  side  of 
the  river. 

The  great  depth  of  the  hurdles  is  due  in  part  to  the  deep  water  found  in  many  part» 
of  the  work  at  low  stages  of  river,  and  in  part  to  the  liigh  stages  prevailing  during 
the  second  half  year,  work  being  continued  until  the  flood  reached  30  feet  above  low 
water  on  the  Walnut  street  gauge.  Saint  Louis. 

2.   FORM  8  OF  CONSTRUCTION. 

When  the  permeable  system  was  introduced  in  the  spring  of  1879,  the  knowledge  of 
the  adaptability  of  the  various  forms  since  used  was  so  limited  that  the  work  had  of 
necessity  to  advance  step  by  step  on  a  strictly  tentative  basis.  It  is  true  the  system 
had  been  tried  in  this  and  in  foreign  countries  with  more  or  less  success,  but,  so  far  tf 
is  known  to  the  writer,  always  under  conditions  essentially  different  from  those  exist- 
ing at  Horsetail  Bar,  so  that  forms  of  construction  suitable  to  any  of  the  conditions 
kuown  to  exist  where  they  were  tried  had  to  be  modified  to  suit  the  conditions  exist' 
iug  here.  The  adaptability  of  the  different  designs  for  any  particular  work  was  de- 
termined by  experiment,  and  as  might  be  expected  some  of  the  forms  were  so  radically 
changed  as  to  become  scarcely  recognizable  as  outgrowths  of  the  original  designs* 
No  single  form  has  been  found  suitable  for  the  whole  work. 

Secondary  hurdle  lines  Nos.  1  to  16  were  built  in  rear  of  a  solid  wall  with  its  eleya- 
tion  about  the  same  as  that  of  the  hurdles.  No  special  effort  to  brace  the  hurdles'or 
to  protect  the  bottom  against  scour  was  necessary,  nor  was  it  important  that  the  hori- 
zontal rods  of  the  hurdles  should  extend  to  the  bottom.  To  check  the  surface  current 
was  all  that  was  necessary  in  order  to  secure  deposits.  Line  No.  11  was  built  in  23 
feet  of  water  with  rods  only  8-feet  below  the  surface.  This  line  is  now  covered  with 
deposits  of  sand.  When  the  work  passed  below  the  protection  of  the  solid  wall  the 
currents  were  found  to  be  considerably  stronger,  and  to  neglect  to  push  the  rods  well 
down  upon  the  bottom  would  insure  the  early  destruction  of  the  work  by  the  scour- 
ing of  the  piles  from  their  places. 

Two  general  forms  of  hurdles  have  been  used,  one  of  which  is  called  fixed  hurdles, 
being  constructed  in  place,  the  other,  curtain  hurdles,  constructed  by  placing  curtains 
agaiDBt  pilea.    In  fixed  hurdles  the  piles  are  driven  in  a  single  row  and  spaced  from 
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6  feet  between  centers,  and  the  brush  is  wattled  directly  upon  them  as  described 
le  report  for  the  year  ending  June  :%),  1879.  This  form,  together  with  arrauge- 
ts  for  the  workmen  to  stand  while  constructing  them,  is  illustrated  in  Fgs.  1  to 
ate  10,  in  which  Figs.  1,  2,  and  3  are,  respectively,  plan,  section,  and  elevation, 
ing  a  foot-bridge  made  by  placing  stage  plank  upon  a  row  of  piles  parallel  with 
2  feet  from  the  line  of  hurdles,  tliese  piles  being  spaced  about  25  feet  or  at  any 
r  distances  less  than  the  lengths  of  the  stage  plank.  This  bridge  was  designed 
79,  soon  after  the  construction  of  hurdles  was  begun.  The  continuity  of  theuori- 
il  rods  is  shown  unbroken  in  these  figures,  which  was  the  usual  practice,  but  no 
al  importance  was  attached  to  that  feature.  Figures  4, 5,  and  6  are,  respectively, 
,  section,  and  elevation,  of  the  same  form,  showing  a  floating  platform  supported 
uall  flats  upon  which  the  workmen  stand  while  constructing.  The  form  of  flat 
n  was  not  designed  especially  to  support  this  platform,  but  for  general  use  in  the 
:.  Its  application  to  this  purpose  arose  from  sudden  changes  in  the  stages  of 
iver  during  the  second  half  of  the  year.  To  complete  the  description  of  this  form 
Lather  items  of  detail  which  escaped  attention  in  former  reports  may  be  mentioned ; 
ipper  horizontal  rod  is  nailed  to  the  piles  to  prevent  the  destruction  of  the  hurdles 
leir  buoyancy  raising  these  rods  over  the  tops  of  the  piles,  and  the  bark  is  stripped 
that  part  of  the  piles  between  the  surface  of  the  water  and  the  bed  of  the  river 
crease  friction  by  which  the  rods  can  be  pushed  to  greater  depths, 
rms  of  curtain  hurdles  are  shown  in  Plates  11  and  12,  in  which  Figs.  1  are  plans, 
.  2  are  sections,  and  Figs.  3  are  elevations,  each  of  these  elevations  being  shown  as 
)uld  appear  if  viewed  Irom  the  down  stream  side.  The  curtains  were  constructed 
I  movable  ways  carried  upon  barges,  a  type  of  which  was  shown  in  perspective  in 
9  in  the  report  of  last  year. 

le  piles  are  shown  driven  in  a  single  row,  and  spaced  about  10  feet  between  centers, 
form  of  piling  was  used  only  ^-liere  the  forces  to  be  resisted  were  uot  great.  The 
J  were  driven  singly,  in  pairs,  in  clumps  of  three  each,  or  in  two  rows,  strengthened 
ystems  of  bracing  according  to  the  necessities  of  any  particular  locality.  When  the 
i  were  driven  in  two  rows,  these  were  connected  by  sj^stems  of  bracing,  by  which 
i  rows  sustained  pressure.  Several  methods  of  bracing  were  used  experimentally 
those  giving  satisfactory  results  for  the  least  cost  were  selected  for  permanent  use. 
hese  there  are  two,  diftering  Irom  each  other  only  in  a  single  detail  in  attaching 
leel  of  a  diagonal  brace  to  a  pile  in  the  lower  row.  The  second  method  is  shown 
ctiou,  plan,  and  front  view  on  Plate  13,  t^gs.  1, 2  and  3,  respectively.  In  Fig.  1  the 
onal  brace  b  is  shown  in  dotted  lines,  while  in  the  position  it  occupies  during  the 
ing  of  the  pile  in  the  lower  row  to  which  it  is  attached,  and  the  full  lines  show  its 
lauent  position.  The  brace  b  is  attached  to  the  pile  p  by  double  eye-bolts  i  t  i 
tog  through  the  brace,  and  t,  through  the  pile,  and  each  supplied  with  a  nut,  as 
'u.  A  shoulder  is  cut  in  the  pile  to  receive  the  head  of  the  brace,  which  is  fast- 
there  by  drift-bolts.  The  piles  in  the  upper  row  are  finally  connected  together 
aliug  pieces,  and  a  system  of  ties  and  braces  is  used  to  connect  the  tops  of  the 
in  the  two  rows  as  shown. 

e  first  method  differs  from  the  above  only  in  having  a  ring  slipped  over  the  pile 
Btead  of  the  bolt  i,  as  shown.  Cleat«  may  be  spiked  to  j)  to  stop  the  ring  at  any 
ed  height. 

the  figures  the  piles  are  shown  as  if  driven  at  equal  distances  in  both  rows, 
h  was  done  when  the  velocities  and  depths  were  excessive.     Usually  the  spaces 

0  lower  row  are  double  those  in  the  upper,  or  even  four  times  as  great  if  those 
e  upper  row  are  spaced  for  fixed  hurdles,  and  changes  in  the  systems  of  braces 
made  to  correspond  to  these  spaces. 

fuot-mat  to  protect  the  bottom  against  scour  was  used  when  the  nature  of  the 
ind  the  velocity  of  the  current  wa^  such  as  to  indicate  that  such  protection  was 
isary. 

these  forms  fixed  hurdles  were  used  during  the  first  half  of  the  year  whenever 
epths  of  water  did  not  exceed  10  feet,  and  in  the  second  half  year  were  extended 
rts  of  lines  having  no  more  than  15  feet  depths,  curtain  hurdles  being  used  for 
"eater  depths. 

ring  the  first  half  year  piles  were  braced  and  driven  in  clumps  or  pairs,  only 

the  currents  and  depths  caused  the  resistance  to  become  too  great  to  be  withstood 

e  piles  of  a  single  row;  during  the  second  half  year,  bracing  the  piles  by  one  of 

letliods  named  was  adopted  on  all  lines,  the  choice  depending  ppon  the  way  in 

1  the  piles  in  the  second  row  were  driven.  If  the  piles  were  driven  by  hammer 
.braces  attached  by  eye-bolts  alone  become  detached  by  the  bolts  brealdng  from 
feet  of  the  heavy  blows  of  the  hammers,  but  if  the  piles  are  driven  by geta  of 
*,  using  the  hammer  only  to  keep  them  in  motion,  no  such  effect  need  be  ieared. 
traces  attached  by  ring-bolts  bein^  placed  after  the  piles  have  been  driven,  are 
>le  for  either  method  of  driving  piles.  The  cost  of  placing  braces  is  about  the 
in  both  methods. 

>lying  these  governing  principles  to  the  actual  work,  fixed  hurdles  on  a  single 
f  piles  were  used  during  the  fi[i8t  half  year  in  repairing  breaches  in  secondary 
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hardle  lines  Nos.  18  and  19 ;  in  repairing  lines  Nos.  20  to  27,  between  the  shore  and  tl 
sand-bar,  in  ccnstructing  the  shore  ena  of  line  No.  2ti  and  all  of  No.  29,  and  a  »\i»: 
section  of  No.  26  on  the  west  side  of  the  bar.  In  all  the  other  work  done  in  repairucM.^ 
and  extending  secondary  lines,  and  in  the  primary  line,  cnrtain  hurdles  were  use  ^ 
During  the  second  half  year  the  application  of  fixed  hurdles  was  limited  by  the  depi 
due  to  prevailjng  high  stages  of  the  river,  to  short  sections  near  shore,  and  on  tJ 
edges  of  sand-bars.  In  addition  to  the  forms  of  curtains  shown,  curtaus  were  ma- 
of  pine  lumber,  after  the  design  of  the  gates  used  in  the  plank  training-wall  in  ISy^. 
except  that  the  sections  were  increased  to  from  32  to  40  feet,  and  spaces  two  incl^^K^ 
wide  were  left  between  consecutive  plank.  One  curtain  96  feet  long  was  ma<le  o:| 
wire,  with  meshes  1*2  inches  square,  and  was  used  experimentally.  The  deposit  ii^ 
front  of  it  did  not  dilfer  materially  from  that  in  the  vicinity  of  other  forms. 


3.   METHODS  OF   DRIVING  PILES. 


Piles  were  driven  by  two  methods:  first,  by  the  hammer  alone;  second,  by  a  jet  of 
water  delivered  at  the  foot  of  the  pile,  aided  by  the  hammer.    Neither  of  these  meth- 
ods is  new,  both  having  been  used  for  several  years  in  various  parts  of  the  country. 

The  first-named  has  neen  used  here  since  the  works  were  begun,  and  is  peculiir 
only  in  having  the  hammer  permanently  attached  to  the  line  instead  of  the  usual 
arrangement  for  tripping,  the  height  of  fall  being  regulated  at  will  by  the  roaster 
pile-driver,  between  zero  and  the  height  of  the  leads.    The  plant  nsed  in  this  method 
consists  of  a  portable  boiler  and  engine  complete,  IH  feet  long  over  all,  32  inches 
diameter  of  waist,  with  twenty-six  tubes  3  inches  in  diameter,  6 J  feet  long;  fire-box   . 
44  inches  high,  38  inches  long,  26  inches  wide;  cylinder  8  inches  diameter,  12  inches 
stroke,  and  toving  pulley  48  inches  diameter.     Set  of  crab  machinery,  complete,  hav- 
ing a  shaft  carrying  a  pulley  36  inches  diameter,  and  pinion  9|  inches  diametej,  and 
another  shaft  carrying  a  spur-wheel  43  inches,  and  drum  13  inches  in  diameter.    The 
hammer  weighs  2,000  pounds  and  the  leads  are  36  feet  high — all  on  a  hull  tiS  feet  long, 
20  feet  wide,  and  3  feet  depth  of  hold.    Among  the  number  of  pile-drivers  used,  sev- 
eral varied  more  or  less  from  these  specifications.     Add  to  the  plant  described  in  the 
foregoing  paragraph  a  pump  of  sufhcient  capacity  to  throw  a  jet  of  water  of  sufficient 
size  and  force  to  settle  a  pile  to  the  desired  depth  by  opening  a  hole  in  advance  of 
it,  and  fit  such  a  pump  witn  steam,  exhaust  suction,  and  stand-pipes,  ^ith  hose,  pipCi 
and  reducers  forming  the  jet,  and  there  will  result  the  plant  used  to  drive  piles  by 
means  of  a  jet  of  water,  or  of  a  jet  in  combination  with  a  nanmier. 

This  was  done  after  making  some  preliminary  experiments  to  determine  the  most 
suitable  capacity  of  pump  for  the  work. 

Still  the  experiments  were  not  sufficient  to  decide  positively  in  favor  of  any  one 
pump  to  the  exclusion  of  all  others.  Several  patterns  of  pumps  were  tried,  ranging  in 
capacity  between  65  and  166  gallons  per  minute,  each  running  with  a  piston  velocity 
of  100  feet  per  minute.  The  capacities  of  the  ditferent  pumps  tried  are  shown  in  the 
following  tabular  statement.  The  Cameron,  special  size  No.  6,  was  only  used  experi- 
mentally and  was  too  small  to  give  satisfactoy  results.  In  order  to  drive  piles  to  the 
desired  depths,  this  pump  had  to  be  run  faster  than  100  feet  piston  velocity,  or  had  to 
make  more  than  50  full  strokes  per  minut«,  which  was  thought  to  be  its  safe  working 
limit  by  its  Saint  Louis  agents,  consequently  it  was  exchanged  for  "size  7"  of  the 
same  pattern,  which  was  used  during  the  balance  of  the  year. 


Designatioos. 


Camoron  Special  No.  6... 
Cameron  Special  No.  7... 
WorthingtoD  Duplex.... 
Daton  Cameron  Ko.  6 — 
Guild  and  Garrison  No.  4 
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)f  the  pnmps  named  in  the  above  table,  all  except  the  Gnild  and  Garrison  were 
ted  experimeDtally  soon  after  being  fitted  up,  bat  during  the  second  half-year, 
)ugh  all  of  the  pnmps  were  used,  the  work  was  of  such  a  character  that  tests  of 
»ir  relative  efficiency  could  not  conveniently  be  made.  These  were  all  fitted  up  in 
out  the  same  style,  being  placed  in  the  cabin  and  firmly  bolted  to  the  deck,  steam 
d  exhaust  pipes  were  adjusted,  the  latter  discharging  into  the  smoke-stack :  a  2^- 
ch  gas  pipe  connected  with  the  discharge  passed  under  the  crab  and  up  the  ladder 
the  second  platform,  where  a  section  30  feet  long  of  2i-inch  6-ply  rubber  hose  was 
nnected  to  it,  the  other  end  of  the  hose  was  attached  to  a  gas-pipe  nipple  of  the 
me  size,  reduced  to  1^  inches  and  connected  to  the  upper  end  of  the  pipe,  forming 
e  jer  which  was  composed  of  IJ-inch  pipe  in  sections  8  to  16  feet  long  from  this  point 
within  2^  feet  from  the  lower  end,  where  the  pipe  was  reduced  to  1  inch,  a  nozzle  of 
at  size  being  here  placed  upon  it.  Owing  to  the  reductions  in  size  between  the 
liuder  and  the  nozzle,  a  jet  working  in  the  material  composing  the  bed  of  the  river 
M  liable  to  become  choked  at  any  time,  and  if  immediate  relief  was  not  found  the 
«k  pressure  would  prove  disastrous  to  the  pump  or  fittings.  To  prevent  this,  safety 
lyes  were  attached  to  the  discharge  pipes,  which  could  be  set  to  be  raised  at  any 
sired  pressure  up  to  150  pounds  per  square  inch.  The  pressure  of  steam  in  the 
ilers  never  exceeded  90  pounds  and  was  usually  under  80  pounds  per  square  inch, 
e  proportion  of  which  that  was  effective  is  not  known,  no  indicator  being  attached- 
t  th«  st«am  passed  through  15  feet  of  supply  pipe  of  sizes  shown  in  the  table,  unprot 
itod  from  the  atmosphere  between  the  sream  dome  and  the  cylinder. 
The  pressures  upon  the  pipe,  hose,  and  wat-er-cyliuder  under  the  various  circum- 
Mices  attendine:  the  working  of  the  jet  would  doubtless  be  interesting,  but  they  could 
ily  be  determined  by  an  indicator.  This  was  not  attached,  and  the  known  elements 
«  uot  sufficient  for  their  determination  by  calculation.  If  nothing  else  was  lacking, 
le pressure  in  the  steam-cylinder  being  unknown,  would  prevent  the  obtaining  of 
>Trect  results  in  that  way,  but  even  if  that  was  known^  the  fact  that  the  nozzle  might 
ecome  choked,  either  in  whole  or  in  part,  by  filling  with  the  material  of  the  bottom 
ould  destroy  confidence  in  calculated  results,  except  for  the  ultimate  result  possible 
hen  the  nozzle  should  become  completely  stopped.  The  only  approximation  to  the 
fissure  was  obtained  by  raising  the  safety-valve  when  set  at  150  pounds  from  the 
looking  of  the  nozzle ;  at  the  same  instant  the  pressure  was  further  relieved  by  the 
*rting  of  a  hose  coupling,  which  should  have  borne  with  safety  not  less  than  250 
onnds  per  square  inch.  Compared  with  this,  the  pressure  due  to  any  height  to  which 
^^  Water  was  raised,  or  to  which  it  probably  would  be  raised,  in  driving  piles  by  this 
jethod,  is  of  little  importance.  In  order  to  reduce  the  resistance  to  a  minimum, 
banges  in  the  direction  of  the  stand-pipe  were  made  by  curving  the  gas-pipe  as  gently 
'  ^as  practicable,  and  the  hose  passed  over  a  sheave,  20  inches  in  diameter,  in  cuang- 
•g  the  direction  from  the  ascending  to  the  descending  branch  of  the  jet,  and  for  the 
^^^^  reason  no  reductions  were  made  in  the  ascending  branch,  and  it  was  only  in  con- 
'^^I'ation  of  difficulties  which  would  have  been  presented  in  handling  a  large  pipe 
'*t  a  reduction  was  made  at  the  commencement  of  the  descending  branch.  The 
^ave  over  which  the  hose  passed  was  suspended  from  the  ladder  by  means  of  stirrup 
*1*^,  and  could  be  moved  at  will  to  any  desired  height,  though  the  best  results  are 
^^iuable  when  the  point  is  selected  so  that  the  length  of  the  section  of  hose  shall 
^  minimum  without  breaking  the  connections.  Attaching  the  jet  to  the  pile  formed 
^t-her  interesting  study,  those  devices  being  most  desirable  which  would  give  the 
*t  results  under  all  circumstances  for  the  least  expenditure  in  labor  and  money. 
^<^r  trying  several  devices,  this  was  secured  by  driving  a  small  staple  about  2^  feet 
^Ve  the  lower  end  of  the  pile,  through  which  the  nozzle  parsed,  while  a  strand  of 
^^  yam  secured  the  pipe  to  the  upper  end  of  the  pile.  A  small  sheave,  placed  on 
'  front  of  one  of  the  le&ds,  was  used  for  raising  the  pipe  which  stood  up  by  the  side 
^hat  lead  when  not  in  use. 

I'be  piles  were  prepared  for  driving  by  sharpening  the  butt  ends  with  glut  points 
p^re  they  were  placed  in  the  water ;  then  any  desired  number  were  moved  along- 
^^  the  pile-driver,  whence  they  were  taken  singly  by  passing  the  log-chain  attached 
the  pile- line  around  one  above  its  center  of  gravity,  and  raising  it  until  it«  point 
^  on  a  level  with  the  deck  of  the  driver.  Being  steadied  in  this  position,  the  staple 
as  driven  and  the  pipe  for  the  jet  attached.  The  pile  was  then  lowered  until  it 
|Sted  on  the  bottom,  the  pump  was  started,  and  the  process  of  driving  comriienced. 
the  pile  continued  moving  without  hesitation,  the  hammer  remained  aloft,  but  if 
16  pile  stopped,  as  it  usually  did  after  being  driven  8  or  10  feet  in  the  gravelly  bottom, 
e  hammer  was  lowered  and  used  in  connection  with  the  jet,  tapping  the  pile  lightly 
th  about  2  feet  fall,  which  by  keeping  the  pile  continually  in  motion  prevented  the 
nd  from  settling  around  it  and  stopping  its  progress.  The  piles  were  usually  driven 
out  13  feet,  and  the  actual  time  of  driving  was  about  4  minutes  each,  though  when 
9  retdst'ance  was  spiall  not  more  than  one-half  of  that  time  was  required.  The  first 
feet  was  made  in  much  less  than  one-half  of  the  whole  time,  frequently  in  lees  than 
9  minute.    But  a  more  interesting  question  is  the  rate  at  which  piles  oan  be  driven 


I 


1556      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

a  certain  average  distance,  including  preparation,  handling,  minor  repairs  to  machinery 
and  all  stoppages  not  exceeding  one<na1f  of  an  hoar  at  any  one  time ;  and  that  rate  coxi 
pared  with  driving  to  the  same  depth  in  the  same  locality,  and  with  all  the  circumstance 
as  nearly  the  same  as  practicable,  by  means  of  the  hammer  alone.  This  is  shown  x  i 
the  following  statement  covering  the  work  of  all  the  drivers  during  the  time  tli  a 
experiments  were  being  made.  The  notes  given  here  were  taken  from  the  work  act  i 
ally  done  by  all  of  the  drivers  during  the  months  of  September,  October,  and  Novembe- 1 
Piles  driven  by  hammer  alone : 

Time,  working  hours - 4 1,S< 

Number  piles  driven l,Si 

Average  depth  driven,  feet 1 

Number  piles  per  hour  driven 1.  C 

Number  feet  per  hour  driven 12.  6 

Piles  driven  by  jet  and  hammer: 

Time,  working  hours 2a 

Number  piles  driven —       3G 

Average  depth  driven,  feet 12, 

Number  piles  driven  per  hour 1. 

Number  feet  driven  per  hour 17.  « 

The  number  of  piles  driven  per  hour  by  the  hammer,  1.05,  is  75  per  cent,  of  th^ 
driven  by  the  jet  and  hammer,  but  the  latter  were  driven  to  a  greater  average  deptlx 
The  number  of  feet  driven  per  hour  by  the  hammer  is  only  72  per  cent,  of  those  drive^x 
by  the  jet  and  hammer,  while  the  cost  of  the  jet  only  adds  about  15  per  cent,  to  tta^ 
cost  of  plant,  and  the  cur|[«nt  expenses  were  about  the  same  for  each  method.  Tt^c 
saving  in  cost  of  driving  the  piles  does  not  represent  the  whole  advantage  gaiQe<l  in 
using  the  jet.  The  piles  being  driven  butts  down  gives  a  greater  sectiouiu  area  at  tti« 
bottom,  where  the  strain  is  greatest  upon  piles  peiibrming  the  duties  required  iu  tkifi 
and  similar  works.  Further  advantages  of  having  the  butts  down  are  that  the  piles 
have  a  much  stronger  hold  on  the  bottom  and  present  less  surface  to  the  current. 

No  opportunity  was  presented  to  test  the  maximum  depths  to  which  piles  coald  l>0 
driven.  They  were  driven  to  any  depth  desired  up  to  18  feet,  although  before  reacli- 
ing  that  depth  the  progress  became  very  slow.  Owing  to  the  great  quantities  €>i 
gravel  found  in  this  locality,  the  maximum  depth  reached  here  would  be  lower  thasx 
the  same  plant  would  accomplish  imder  more  favorable  circumstances.  The  question 
is,  to  a  great  extent,  a  local  one,  the  same  plant  having  different  maxima  in  different 
materials,  and  different  plants  in  the  same  material.  It  is  safe  to  say,  however,  tbiikt 
whenever  the  ascending  current  fails  from  any  cause  whatever  to  bring  the  materii*! 
excavated  up  to  the  surface  of  the  river  bottom,  the  maximum  depth  to  which  tb^t 
pile  can  be  driven  by  the  force  acting  upon  it  has  been  reached.  The  river  would  nV- 
the  space  around  the  pile  with  the  material  composing  its  bottom,  and  pack  it  as  sootx 
as  the  upward-  flow  was  checked.  The  causes  which  might  conspire  to  bring  abou* 
this  result  are  numerous,  one  of  the  most  prominent  being  the  collection  around  tb^ 
foot  of  the  pile  of  the  heavy  material  through  which  it  has  passed. 

4.   WILLOW  PLANTATIONS. 

Referring  to  the  plantations  of  willows  made  under  instructions  dated  February  ^ 
of  the  last  fiscal  year,  owing  to  a  different  construction  from  that  intended  bein^ 
placed  upon  them,  none  were  planted  during  this  year  prior  to  October.  About  thi*"" 
time  a  place  was  selected  50  feet  north  of  secondary  hurdle  line  No.  29,  the  slope  ther^ 
being  very  gradual.  Groups  were  set  out  at  each  foot  of  elevation  fi:t)m  14  feet  to  ^ 
feet  above  low- water,  in  quincunx  order,  the  cuttings  used  ranging  from  one-half  inel^ 
to  4  inches  in  diameter,  and  were  thrust  into  the  ground  Irom  18  to  36  inches.  In  ord<7^ 
to  observe  their  growth  under  as  many  different  conditions  as  possible,  trenches  we^ 
also  dug  to  different  depths,  and  at  all  stages  between  12  and  25  feet  above  low-wate^ 
and  shoots  and  cuttings  of  different  sizes  were  buried  in  them. 

Other  groups  were  planted  in  November  a  few  feet  south  of  those  for  October,  bein^ 
set  out  under  the  same  conditions.  Work  being  suspended  soon  after  on  account  <^^ 
the  severity  of  the  weather,  this  was  the  last  group  planted  during  the  season. 

These*  plantations  were  set  out  so  late  that  no  results  could  be  noted  in  the  fal^ 
while  the  prevailing  high  stages  of  the  river  prevented  any  examination  during  th.^ 
last  half  year.  , 

Observations  were  made  upon  those  set  out  in  the  spring,  and  showed  that  a  cot» 
siderable  number  of  the  larger  cuttings  were  alive,  especially  those  having  joints  c^' 
bndding  places  set  under  ground.  Nearly  all  of  those  set  at  the  lower  elevations  wciT* 
carried  away  by  the  high -water,  and  all  of  those  on  the  main  shore,  near  the  hurdl^ 
lines,  were  covered  by  the  heavy  drift  which  lodged  upon  them.  But  few  of  the  smalls- 
cuttings  were  alive  when  last  seen,  and  it  seems  that  a  size  of  at  least  1  inch  in  diamet^^' 
is  necessary  to  insure  growth  except  under  the  most  favorable  circumstances.    Th^^ 
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require  to  be  snnk  to  a  depth  only  safficient  to  protect  the  TOot<8  from  becoming  dry ; 
for  the  cuttings  set  upon  the  bar  where  a  deposit  was  made  soon  after  they  were  planted 
Bhow  no  greater  jiercentage  of  growth  than  those  planted  upon  the  main  shore,  where 
no  such  deposit  was  made.  This  deposit  does  not  soem  to  retard  their  growth,  for 
though  the  bar  upon  which  young  willow  shoots  from  1^  feet  to  2  feet  high  stood 
thickly  in  the  spring  was  covered  during  the  high  stages  of  the  river  with  a  layer  of 
mud  nearly  4  feet  thick,  its  surface  was  still  covered  with  young  willows,  when  the 
water  subsided,  and  theii  subsequent  rapid  growtli,  they  being  about  6  feet  high  at 
the  close  of  the  season,  would  indicate  that  they  were  the  same  planta.  These  same 
willows  reappeared  upon  the  bar  in  full  vigor  after  the  Hood  of  this  year,  though  the 
deposit  was  about  equal  to  their  height. 

Willows  are  springing  up  thickly  on  nearly  all  the  bars  which  have  become  dry 
since  the  summer  flood.  * 

5.   PROGRESS  MADE  TOWARD   COMPLETING  THE  IMPROVEMENT. 

The  progress  made  toward  completing  the  work  of  improving  this  locality  is  shown 
in  the  deposits  made  over  the  areas  to  be  reclaimed  and  in  the  improved  direction, 
width,  and  depth  of  the  navigable  chaunel. 

Referring  to  sketch  9,  from  surveys  made  soon  after  the  close  of  the  year,  when  the 
river  wa«  at  a  21-foot  stage,  and  reducing  to  the  same  stage  with  the  other  sketches, 
the  condition  of  the  works,  the  location  of  the  navigable  and  other  channels  are 
shown,  and  comparing  this  sketch  with  sketch  6  renders  evident  the  substantial  progress 
made  during  the  year  towards  completing  the  improvement. 

The  area  to  be  reclaimed  has  had  large  deposits  made  over  it,  not  evenly  distribute, 
however,  the  bars  which  had  considerable  elevation  before  having  received  heavier 
deposits  this  year  than  were  made  in  the  depressions. 

That  extending  across  dike  No.  2.  down  to  secondary  hurdle  line  No.  27,  has  been 
raised  to  25  feet  above  low-water  near  its  upper  end,  depresses  to  18  feet  below  dike 
No.  3,  and  raises  to  30  feet  above  low- water  between  secondary  lines  Nos.  24  and  26. 

That  from  secondary  line  No 28,  with  its  crest  21  feet  above  low- water  at  secondary 

line  No.  29,  raises  to  about  23  feet  just  above  the  head  of  the  island.     Comparing  this 

©ketch  with  sketch  G  shows  large  accretions  made  during  the  year,  but,  as  stat<ed 

in  the  introduction  and  shown  in  the  sketch  7,  not  all  due  to  work  dene  this  year. 

An  estimate  of  the  quantity  of  material  deposited  in  the  areas  inclosed  by  the  hurdles, 

together  with  that  which  it  is  proposed  to  inclose,  or  at  least  which  is  affected  by  the 

hardies,  extending  from  the  head  of  Carroll's  Island  to  the  upper  end  of  the  training, 

wtU,  bounded  on  the  west  by  the  line  of  primary  hurdles  on  the  Illinois  side,  and  on 

the  Missouri  side  the  area  above  dike  No.  1,  bounded  on  the  east  by  a  line  drawn 

through  the  outer  ends  of  the  secondary  hurdle  lines  as  they  existed  at  the  close  of  the 

year.    This  estimate  aggregates  .353,047.774  cubic  feet,  or  in  round  numbers  13,000,000 

cpVic  yards  of  material,  of  which  500,000  cubic  yards  were  deposited  on  the  Missouri 

Bide  since  the  12th  of  April  of  this  year,  and  is  distributed  over  about  40  acres,  and 

t  *'        12,500,000  cubic  yards  were  deposited  on  the  Illinois  side  over  an  area  of  about  800 

acres  since  the  spring  of  1879.     If  these  deposits  had  been  evenly  distributed  they 

wonld  have  raised  the  whole  surface  on  the  Illinois  side  about  10  feet. 

On  the  Missouri  side  the  deposits  were  very  regularly  distributed;  extending  from 

the  shore  they  raised  the  bottom  about  10  feet  on  a  zone  100  feet  wide  at  the  mouth  of 

^  5:        the  river  Des  Peres,  and  300  feet  wide  at  dike  No.  1 ;  from  this  zone  the  deposit  de- 

-:-:       presses  to  become  zero  at  the  out-ends  of  the  secondary  hurdles  completed  during  the 

3'ear.    Thislatterzone  was  influenced  only  by  the  hurdles  constructed  during  the  month 

-V  -      of  June.    While  the  improvement  in  the  navigable  channel  is  progressing  steadily  and 

^  I  '    the  bed  on  the  reefs  has  generally  remained  stationary  during  high  and  low  stages, 

^  9-      having  4  feet  depth  in  the  winter  with  4  feet  stage  in  the  river  and  31  feet  when  that 

c^      1?^?^  ^^  reached  during  the  flood,  still  a  trace  of  a  reef  was  developed  after  the  flood 

w^      had  gabsided  to  about  18  feet;  a  second  flood  brought  the  stage  back  to  25  feet  above 

^e  *      l^w-wat^r,  but  the  same  trace  can  still  be  detected  about  15  feet  under  wat^jr  and  ex- 

"^'iding  from  the  vicinity  of  dike  No.  1,  through  the  old  middle  bar  in  front  of  Jefl'erson 

'-*^ .      T^^'TacKs,  then  joins  the  bar  shown  below,  and  leaving  the  lower  end  of  that  bar,  ex- 

^  *     tK^*^*  ^^  ^^®  large  bar  above  the  head  of  Carroll's  Island.    A  channel  passing  down  by 

fT^  .training  wall  to  dike  No.  4,  thence   in  the  direction  of  (jnarantine,  rejoins  the 

"      ?*^^'^.gable  cuannel  by  turning  to  the  right  at  about  one-half  the  distance,  and  attach- 

*°  ^      ci^  ittiportance  to  the  reef  by  crossing  it  with  a  depth  eijual  to  tiiat  of  the  navigable 

,  -*-    ^  f^^el,  and  at  an  elevation  less  by  the  fall  in  about  2  miles  of  the  river.     This  chan- 

fV®'  ^[as  developed  in  the  early  spring  when  by  strong  cun*ents  it  was  so  well  marked 

_^*t  it  did  not  require  a  pilot's  experienced  eye  to  detect  it.     The  depths  have  fre- 

^^^ntly  been,  as  now,  equal  to  that  in  the  navigable chaTmel.     The  current  now  is  so 

^^^|<  that  experienced  pilots  did  not  discover  it  until  soundings  obtained  in  making 

^^*ions  of  the  river  in  that  vicinity  indicated  that  it  still  exist^id.    Tbis.  taken  in  con- 

*^^^ion  with  the  influence  that  the  works  in  process  of  construction  on  the  west  side 
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of  the  river  may  exert  in  openiDg  a  channel  through  the  reef  near  dike  No.  1,  encour- 
ages the  hope  that  the  navigable  channel  mav  continue  in  the  position  shown  daring^ 
the  coming  low-water  season,  and  that  it  will  open  then  permanently. 

II. — CONSTRUCTING  AND  REPAIRING  EQUIPMENT. 

In  addition  to  considef'able  repairs,  including  the  constraction  of  a  new  hull  for  pil- 
driver  No.  1,  the  equipment  was  increased  by  the  construction  of  quarter-boats  N( 
6  and  7^  eleven  portable  shanties  for  kitchens,  mess-rooms,  and  quarters,  three  mode 
barges,  Nos,  25,  2fi,  and  27,  pile-drivers  Nos.  6  to  10,  and  by  the  purchase  of  twentp 
seven  barge  flats,  Nos.  28  to  54. 

Of  these  the  hull  of  pile-<lriver  No.  1,  quarter-boats  Nos.  6  and  7,  and  pile-driver  Nc 
6  were  built  during  the  first  half  year.    The  hull  of  pile-driver  No.  1  was  built  firel 
having  been  begun  the  first  of  September  and  finished  early  in  October.     Pile-drive 
No.  6  was  built  during  the  month  of  October.    The  hulls  of  each  of  these  drivers  wer 
built  upon  the  same  plan,  which  followed  the  general  design  of  the  hulls  of  pil« 
drivers  Nos.  1  to  5,  making  only  such  changes  as  experience  hfwl  shown  to  be  beneficial  - 
These  hulls  were  68  feet  long,  by  20  wide,  by  41  inches  gunwale  depth,  with  two  guim  — 
wale  bulkheads  running  fore  and  aft  under  the  boiler  and  machinery.    A  Worthin^"- 
ton  "Duplex"  No.  5  pump  was  attached  to  each,  fitted  with  gas-pii>e  and  hose  nefc*3 
sary  to  deliver  a  jet  of  water  at  the  foot  of  the  pile,  in  addition  to  the  hammer  and. 
the  machinery  needed  to  run  it.    The  leads  on  each  of  these  drivers  were  45  feet  liigt»-» 
to  make  them  suitable  for  handling  and  driving  long  piles  in  deep  water. 

Qnarter-boats  Nos.  6  and  7  were  begun  during  the  latter  part  of  September,  and  com- 
pleted ready  for  service  about  the  10th  and  20th  of  October,  respectively.  They  were 
constructed  from  plans  of  quarter-boats  Nos.  4  and  5,  and  their  Jiulls  are  112  feet  longt>y 
20  feet  breadth  of  beam  and  3^  feet  gunwale  depth,  with  a  guard  2  feet  wide  on  eacn 
side  and  astern.  Their  cabins  are  90  feet  long  by  20  feet  wide,  with  skylights  an^ 
ventilators,  divided  into  rooms  suitable  for  mess-room,  kitchen,  and  bed-rooms  for  a 
boarding  master  and  his  help,  an  overseer,  foreman  and  48  laborers,  with  the  tablets, 
bunks,  and  benches  sufficient  to  accommodate  these  persons.  The  hulls,  with  tb^ 
exception  of  the  timber  heads  and  rake  timbers  and  the  cabins,  are  of  pine,  all  finish^*! 
in  a  substantial  manner. 

Late  in  the  fall  season  the  construction  of  three  model  barges,  Nos.  25,  26,  aud  V?^ 
was  begun.  These  were  designed  after  the  model  and  specifications  of  barges  Nos.  X  J^ 
to  20,  inclusive,  though  differing  from  them  in  some  of  the  details.  This  model  at^^ 
specification  was  selected  after  using  the  barges  five  years  with  entire  satisfactio*^* 
and  with  no  considerable  expense  for  repairs. 

Their  lengths  are  I'Sb  feet  over  all,  breadth  of  beam  28  feet,  and  depth  of  hold  ^^ 
feet ;  modeled  37  feet  8  inches  fore  and  aft,  and  having  full  lines.  They  have  abo"t» J 
115  feet  available  length  for  a  deck  load,  and  are  built  substantially,  only  the  be-^* 
material  being  used,  and  the  workmanship  being  as  nearly  perfect  as  it  was  practi^^^ 
ble  to  obtain.  They  were  completed  and  put  into  service  March  15,  April  1  and  ^^ 
respectively. 

Work  was  begun  upon  pile-driver  No.  7  about  the  Ist  of  April,  and  about  the  20tl»  ^ 
the  same  month  on  fourteen  new  pile-drivers — Nos.  8  to  21 — and  on  a  new  hull  for  No-   '^ 
These  new  drivers  were  of  the  same  designs  as  No.  6,  except  that  the  height  of  ^^f 
leads  was  reduced  to  36  feet.     Of  these  cfiivers,  Nos.  7,  8,  9,  and  10  were  complet^** 
before  the  close  of  the  year,  being  made  ready  for  service  about  the  8th,  15th,  25t  *^» 
and  30th  of  June,  respectively. 

Additional  material  and  machinery  had  also  been  received  for  Nos.  11  to  16,  incla^* 
ing  the  pumps  and  crab  machinery  for  all.  Nos.  11  to  14  were  advanced  nearly  ^^ 
completion,  and  work  was  begun  on  parts  of  nearly  all  the  others.  . 

The  twenty-seven  barge-flats  recently  purchased  had  arrived.  Material  to  be  U9^« 
in  the  repairs  and  alterations  necessary  to  adapt  them  to  the  piu*poses  for  which  th^J 
are  intended,  in  connection  with  improving  the  river,  had  been  ordered,  some  of  ^* 
received,  and  the  work  of  altering  and  repairing  some  of  them  was  begun. 

Eleven  portable  shanties  for  quarters  were  built  during  the  second  half  year.  These 
were  divided  into  four  sets,  a  set  comprising  one  shanty  for  kitchen  and  mess-room? 
one  for  quarters  for  laborers,  and  one  for  ottice  and  quarters  for  assistants,  except  that 
one  of  the  sets  has  tents  in  place  of  the  shanty  for  quartering  laborers.  These  shan- 
ties are  all  built  in  sections,  which,  are  fastened  together  with  screw-bolts  andean 
readily  be  taken  apart  and  set  up  again  whenever  a  necessity  of  mo*ing  may  arise. 

The  shanties  for  kitchens  aud  mess-rooms  are  each  60  feet  long  by  20  feet  wide,  with 
walls  8  feet  high,  divided  into  kitchen,  mess-room,  and  store-room,  from  which  a  small 
room  can  be  curtained  off  to  serve  as  quarters  for  help.  The  shanties  for  quartering 
laborers  are  each  45  feet  long  by  20  feet  wide,  with  8-foot  walls.  The  assistants'  offices 
and  quarters  are  ;W  feet  long  by  16  feet  wide,  aud  with  same  height  as  preceding.  All 
these  shanties  have  steep  roofs  made  of  matched  boards  covered  with  canvas,  and 
painted  ;  the  balance  of  the  lumber,  except  the  floors,  being  common.    They  are  built 
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in  sections  15  feet  long.  Other  shanties  will  be  added,  and  they,  together  with  pile- 
driTers  ander  process  and  the  barge-flats  undergoing  repairs  and  alterations,  will  be 
ready  to  enter  service  as  part  of  the  available  equipment  for  use  in  the  operations  of 
the  approaching  fall  season. 

Material  had  oeen  ordered,  of  which  a  part  had  been  received,  for  the  construction 
of  an  hydraulic  excavator  and  two  hulls  for  ways  for  mattresses ;  but  of  this  material 
not  enough  had  been  delivered  to  begin  the  construction  of  either  the  hulls  or  the  ex- 
cavator. 

In  addition  to  the  work  mentioned,  ordinary  repairs  were  made  upon  steamboats, 
pile-drivers,  barges,  and  quarter-boats,  and  the  necessary  additions  were  made  to  the 
stock  of  small  boats,  to  increase  their  number  to  that  needed  by  the  force,  which  can 
profitably  be  employed  with  the  increased  equipment. 

The  work  pertaining  to  the  construction  and  repairs  of  equipment  has  progressed 
slower  than  it  should,  but  the  delays  originated  in  causes  which  could  not,  under  the 
circnmstances,  be  anticipated,  and  therefore  no  provision  could  be  make  to  avoid  them. 
The  causes  of  the  delay  were  that  the  lumber  needed  for  such  work  is  not  kept  in  stock 
by  lumber  dealers  here,  nor  are  suitable  logs  kept  from  which  it  can  be  cut  on  order. 
Then  follow  the  delays  incident  to  cutting,  hauling,  and  rafting  logs  to  the  mill,  pro- 
curing cars  from  railroads  taxed  to  their  full  capacity  with  business  which  will  Dear 
a  more  profitable  freight  rate,  and  even  after  cars  have  been  furnished,  loaded,  and 
started  to  their  destination  they  are  frequently  side-tracked,  to  wait  until  the  road  has 
been  cleared  of  its  blockade  of  freight.  In  ad4ition,  this  has  been  a  year  of  activity 
in  all  branches  of  the  lumber  business  in  this  vicinity,  mill-owners  and  general  deal- 
ers having  as  many  orders,  each  in  his  special  line,  as  he  could  fill. 
Very  respectfully,  your  obedient  servant, 

D.  M.   CURRIE, 
Assistant  Engineer, 

Capt.  O.  H.  Ernst, 

Corps  of  Engineers f  U»  S.  A, 


F. 

report  of  mr.  blax  e.  schmidt,  assistant  engineer. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo,,  February  11,  1881. 

Sir:  In  compliance  with  paragraph  58  of  the  regulations,  I  have  the  honor  to  sub- 
mit herewith  a  report  covering  the  operations  of  the  fall  season  of  1880  at  Kaskankia 
Bend  and  at  Cairo,  111. : 

I.   KASKASKIA  BEND. 
1.   HISTORY  OF    THE  WORK. 

The  history  of  the  shore  protection  at  Easkaskia,  brought  down  to  the  day  when 
operations  were  resumed  at  the  beginning  of  the  present  season,  may  be  briefly  re- 
counted as  follows : 

•  «  «  «  «  •  « 

The  first  appropriation  ($5,000)  was  set  apart  in  the  act  of  August  14,  1876,  but  did 
'Jot  become  available  until  April  19,  1877. 

.  In  the  fall  of  that  year  this  amount  was  applied  in  placing  a  brush  and  stone  foot- 
^S,*/ong  1,100  feet  of  the  bank,  near  the  head  of  the  active  caving. 

i^hia  entire  work  was  carried  away  in  the  spring  of  the  following  year,  1878.  By 
»cts  of  June  iQ^  1^78^  and  March  3, 1879,  $18,000  became  available  for  the  following  two 
years,  which  sum,  by  allotments,  was  subsequently  increased  to  ^')5,000. 
in  ^*^*^iderable  amount  of  work  was  executed  with  those  funds,  covering  three  work- 
''^^  seasons,  namely :  fall,  1878;  spring,  1879;  and  July  and  fall,  1879. 
waS^^^®  fall  of  1878,  2,725  feet  of  shore  line  were  protected  by  driving  piles  in  the 
PiW  ^  ^nd  building  a  brush  mat  45  to  60  feet  wide,  which  was  held  in  place  by  the 
9>hout  ^^^^^  loaded  with  stone  and  sunk.     The  inner  edge  of  this  mattress  rested  at 

j/^\^JO  feet  above  low- water,  and  was  well  secured  by  riprap. 
Wat  spring  of  1879  the  stone  facing  was  carried  up  to  about  20  feet  above  low- 

liQg^^  ^U  the  2,725  feet  of  shore  already  protected,  and  1,700  feet  of  additional  shore- 

jj^^^^e  treated  and  completed  as  it  advanced. 
aQ^    .*' Uly  and  fall,  1879,  the  work  consisted  in  making  brush  raft-s  50  feet  in  width, 
**^king  them  outJiide  of  those  sunk  the  year  before. 
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In  tbis  manDer  2,390  feet  of  shore-line  received  a  doable  width  of  bmah  footii^ 
while  1,255  feet  were  protected  by  a  single  width  of  mattress;  390  feet  of  bmsh  r>l 
were  sunk  in  two  parts,  at  places  that  seemed  exposed,  and  a  stone  revetment  withoa 
brush  footing  was  extended  abont  760  feet,  beyond. 

In  the  sketch  which  is  herewith  submitted,  Plate  14,  the  work  done  in  differed 
years  is  represented  in  different  colors.  Thns,  the  work  done  in  the  fall  of  1878  is  showi 
m  «p*«»en,*  that  of  spring  1879  in  red,*  that  of  July  and  fall  1879  in  blue,*  while  tbt 
work  of  the  present  year  (fall  1880)  is  shown  in  black.* 

For  a  better  understanding,  100-foot  stations  have  been  laid  out  on  the  survey ed liie 
which  follows  the  shore,  beginning  with  zero  at  the  upper  end  of  the  bend.  The  at- 
cet'diiig  stations  will  be  referred  to  in  this  report. 

The  work,  which  was  built  in  1877  and  lost  in  the  spring  of  1878,  appears  approc- 
mately  located  in  broken  lines  on  the  sketch. 

An  examination  of  the  entire  bend  was  made  on  September  24,  and  soundings  tales 
to  ascertain  the  position  of  the  mattress  placed  in  the  previous  year;  but  owing ;« 
the  great  depth  and  strong  current,  the  examination  under  water  cannot  l>e  regari^ 
as  vc'iy  reliable.    Mattress  or  brush  could  not  be  distinguished,  even  at  moderate  d<>p(k 
with  poles  rammed  down  several  feet  through  the  mud.     It  is  evident,  then,  that  tlw 
mattresses  have  either  been  displaced  by  scour,  or  are  covered  with  mud  maoy  fid 
deep.     The  stone  revetment  above  water  was  carefnlly  examined,  and  its  present  (» 
ditiou  compared  with  the  records.     The  result  of  this  examination  may  be  brieij 
sniniiicd  up  as  follows  : 

Stone  entirely  gone  between  Stations  2  and  10, 12  and  16,  at  Station  20,  and  Sum 
25,  and  between  ^Stations  57,  and  Gl  -J-  .'SO. 

»Stone  partially  jrone  between  Stations  20  and  25. 

•  *•  •  •  •  *  * 

The  shore  line  was  found  to  have  caved  largely  at  two  places,  located  respectirelv 
between  Stations  12  and  17,  and  l>etween  Stations  42  and  45. 

In  tbe  first-named  place  access  was  difficult  by  a  great  number  of  trees  which  hid 
fallen  into  the  river  close  to  the  shore.  In  both  places  the  caving  had  assumwli 
semi-circular  shape,  which  was  especially  well  delineated  at  the  lower  place.  A 
sketch  of  it,  and  a  description  of  the  novel  method  by  which  the  break  was  repaired, 
will  be  given  further  on. 

It  may  be  stated  that  a  similar  caving,  only  smaller  in  dimensions,  occurred  onXo- 
vcniber  29,  the  day  before  I  left  the  work.  It  is  located  between  Stations  49  and  51 
and  the  brush  footing  placed  here  in  the  spring  of  1H79  did  not  prevent  it. 

The  break  was  caused  by  the  extreme  low  water,  the  bank  being  unable  to  ftostiis 
its  own  weight  after  the  pre^ssure  of  the  water  had  been  withdrawn. 

3.  Description  of  the  work  at  Ktukaskia  during  the  fall  season  of  1880. 

The  work  done  at  Kaskaskia  this  fall  may  be  divided  into  three  parts: 
a — ^The  direct  protection  of  the  bank  by  mattress  work. 
b — The  construction  of  a  permeable  dike  at  the  head  of  the  beud. 
c — Repairs  of  breaks  and  recent  cavings. 

a.  Direct  protection  of  the  hank  hjf  mattress  work. 

This  w^ork  was  to  consist  of  two  parts,  viz,  a  continuous  mattress  below  the  snrfif 
of  the  water,  and  a  brush  protection  above. 

Your  instructions  regarding  the  work  above  water  were  given  under  the  suppositioi 
that  the  continuous  mattress  would  reach  the  lower  end  of  the  stone  revetment  bef«* 
the  end  of  the  season,  in  which  event,  it  was  the  intention  to  abandon  the  plan  oftb* 
heavy  revetment,  and  prepare  the  bank  for  the  reception  of  a  brush  protection. 

Unfortunately  the  weather  was  so  severe  that  the  working  season  did  not  last  quite 
two  months,  and  the  customary  tide  of  emigration  to  the  South  on  the  part  ot  th* 
laboiers  set  in  so  early  this  year,  that  even  with  the  advance  of  wages  from  14  cenB 
to  16  cents  p<;r  hour,  which  you  allowed,  I  was  unable  to  retain  a  sufficient  force  w 
make  fair  ])rogres«  with  the  work. 

In  total,  there  have  been  built  and  sunk  1,015  feet  of  mattre^  extending  fr* 
Station  30  -|-  90,  the  lower  end  of  last  year's  work,  t<i  Station  40  -J-  95. 

This  mattress  was  not  built  in  one  continuous  raft,  but  constructed  in  twosectioa? 
750  and  2^5  feet  long. 

In  sinking  they  were  allowed  to  overlap  10  feet,  thus  making  the  raft  practical^ 
continuous. 

A  brief  description  of  the  proceedings  will  explain  why  I  was  compelled  to  .iban<it« 
the  original  plan. 

*  The  si^nx  lined  have  boon  altered.    See. legend  upon  map. 
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•  the  coustmction  of  the  mattress  floating  ways  had  been  provided.  These  were 
d  in  poHition  across  the  channel  at  Station  30^-90  on  Monday,  October  4,  the 
e  facing  up  stream. 

5  pile-driver  had  driven  for  two  days  previous  guide-piles  which  followed  the 
,  and  were  placed  40  feet  from  center  to  center.  To  find  the  correct  position  for 
piles  the  foot  of  the  stone  revetment  was  ascertained  first  by  soundings  and  the 
Iriverthen  centered  over  a  point  about  15  feet  up  on  the  slope.  In  this  manner 
lattress  when  sunk  against  the  piles  would  overlap  the  revetment  and  prevent 
Br  undermining  or  subsidence. 

istruction  of  the  mattress  was  begun  on  October  4 ;  it  was  built  in  two  layers  of 
1.  breaking  joints. 

)  first  launch  occupied  two  days,  the  delay  being  caused  by  difficulties  experi- 
L  in  moving  the  brush  over  the  strap-iron  covering  the  skids, 
it  was  necessary  to  use  blocks  the  mattress  was  badly  torn  and  twisted  before 
ing  the  water.  Being  too  weak  to  resist  the  cnrreut  it  ** doubled  up"  and  hung 
the  current  under  the  ways.  Some  of  the  head-lines  parted,  causing  additional 
',  but  no  loss  of  property.  It  should  be  stated  that  the  current  was  very  swift  and 
rful. 

some  irregularities  in  the  shore-line  above,  it  was  deflected  with  great  violence 
rd  the  point  where  the  work  was  to  start.  It  became  evident,  therefore,  that  in 
'  to  secure  success  additional  measures  of  precaution  would  have  to  be  resorted 
Fhe  mattress  itself  was  strengthened  by  putting  in  three  instead  of  two  layers  of 
W9.  A  barge  partly  loaded  with  piles  was  dropped  down  by  hand  from  the 
r  part  of  the  bend  and  swnng  across  the  channel  just  above  the  head  of  the 
resa.  This  had  the  effect  of  checking  the  surface  current  a  little,  and  lines  were 
ce  put  out  connecting  the  head  of  the  mattress  with  the  posts  and  kevels  of  the 
).  • 

soon  as  practicable  the  strap  iron  covering  the  skids  was  taken  off"  and  replaced 
k  strips  4  inches  wide  and  3  inches  high,  beveled  on  top. 

reover,  the  steamer  Anita  reported  at  about  this  time,  October  15,  and  aided 
iu  the  work.  Nevertheless,  up  to  October  23,  only  20G  liuear  feet  of  mattress 
)een  launched.  A  change  in  overseers  took  place  on  that  day,  and  between 
>er  23  and  November  4,  544  feet  were  launched,  making  a  total  of  750  feet  since 
art. 

vill  be  seen  that  no  part  of  the  work  was  lost,  although  the  head  of  the  mattress 
'  constant  sotirce  of  trouble  and  apprehension  during  construction.  With  a  raft 
et  long  hanging  to  it,  the  strain  on  the  head-lines  increased  so  much  that  the 
'  end  of  the  mattress  for  a  distance  of  over  200  feet  was  drawn  under  water  by 
lorts  of  the  current  to  carry  the  whole  raft  away. 

ler  these  conditions  it  was  deemed  best  to  make  preparations  for  sinking  at 
The  mattress  was  cut  off^at  750  feet,  and  the  original  jdan  to  construct  a  con  tin  u- 
lattress  was  thus  obviously  set  aside. 

Qay  be  stated  here,  that  the  method  so  successfully  tried  on  the  Missouri,  near 
ow,  of  sinking  a  continuous  mattress  by  first  immersing  the  head  of  it,  and 
ing  it  on  the  bottom,  is  not  practicable  at  Kaskaskia.  At  Glasgow  the  work  was 
in  a  feeble  current,  at  moderate  depths,  and  the  conditions  were  in  other  respects 
ent  from  those  existing  at  Kaskaskia. 

5  raft  was  sunk  on  the  5th  of  November,  in  the  following  manner: 
rkmen  were  stationed  along  the  shore,  at  places  where  the  rock  was  filled  up 
^essarily  thick  in  previous  years,  and  ordered  to  carry  the  same  on  the  mattress, 
Jring  it  over  the  part  next  to  the  bank.    At  the  same  time,  the  side  next  to  the 
lel  received  stone  from  two  barges,  which  were  dropped  down  from  the  break- 

•  barge  above. 

irge  quantity  of  stone  was  thus  evenly  distributed  over  the  whole  mattress  be- 
b  received  the  additional  amount  to  sink  it.  This  was  put  on  the  lower  end  first, 
ge  being  pushed  by  the  steamboat  up  and  over  the  mattress  as  it  sunk.  The 
I  on  the  head-lines  gradually  increased,  and  the  mattress  was  actually  forctd  up 
n  before  it  reached  the  bottom. 

!  head  of  the  mattress  wjis  secured  in  its  new  place,  by  a  large  amount  of  stone 
n  otf  quickly  when  the  last  willow  branch  disappeared  below  the  surface.  The 
ing-lead  was  frequently  applied  to  ascertain  the  position  of  the  mattress, 
parations  for  a  new  start  were  made  at  once,  in  which  the  disposition  of  lines 
iieir  attachments  were  somewhat  altered.  A  sketch  of  these  attachments  is  sub- 
d  on  Plate  No.  15. 

rill  be  seen  that  the  hetid  of  the  mattress  is  nearly  lifted  out  of  water  by  short 
I  lines,  the  bite  of  which  is  worked  into  the  mattress,  6  feet  from  the  end*.  One 
r  these  lines  is  made  fast  to  a  horizontal  pile  held  against  the  stanchions  of  the 

• 

running  end  is  only  temporarily  fastened,  and  "let  go"  when  the  head  of  the 
L-ss  tUsa}) pears  below  the  surface.     At  the  same  time,  four  1^-inch  head-liiies 


I 
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(drawn  in  red)  are  attached  to  the  mattress  by  fonr  toggles  (T^  T,  T,  T),  and  led  ander 
the  barge  to  anchorage  ashore.  Trip  lines  of  three-qnarter-inch  diameter  lead  fnm 
the  toggles  to  the  deck  of  the  barge,  and  serve  to  haul  the  head-lines  home,  throa^ 
the  mattress,  after  sinking. 

In  this  manner  the  head  of  the  mattress  was  well  preser\'od,  and  all  the  lines  me^ 
in  sinking  were  recovered.  A  Jdne  raft  of  mattress,  255  feet  long,  was  bnilt  betirns 
November  11  and  19. 

Ice  commenced  to  form  near  shore  on  November  14,  and  on  the  ISth,  it  was  nrnnuf 
in  the  river. 

The  raft  was  snnk  on  November  19,  with  the  nsnal  difficnlties  attending  snchwot 

when  it  is  nndertakeu  with  a  small  force,  and  the  thermometer  near  zero. 

•  #  •       -  •  «»  *  • 

h.  The  construoHon  of  a  permeable  dike  at  the  head  of  the  bend. 

An  examination  was  made  of  the  site  of  the  proposed  dike  on  the  day  ift^rnr 
arrival,  September  24,  and  the  driver  located  at  tne  foot  of  Saint  Genevieve  lalind 

The  location  of  the  dike  is  shown  on  the  plan  on  Plate  14.  The  dike  is  1,140  fwt 
long,  and  bnilt  in  throe  parts: 

Ist.  A  shore  wing,  200  feet  long,  built  of  brush  and  stone,  and  covering  that  part  rf 
the  ground  where,  at  a  10-foot  stage  (Saint  Louis  directrix)  the  driver  could  not  wort 
to  advantage. 

The  two  little  flats  belonging  to  the  outfit  were  put  into  service,  and  the  willow 
built  into  mattresses  12  feet  wide,  direct  over  the  place  on  which  they  were  tobesmt 
Stone  was  afterward  transported  in  the  same  flats,  and  the  mattress  secured  in  placf. 

Connecting  with  the  shore-wing  there  is: 

2d.  A  center  part,  560  feet  long,  built  of  piles  and  willow  hurdling. 

The  piles  were  driven  5  feet  apart,  and  stripped  of  bark  from  the  water  surface » 
the  bottom.  Bridge  or  bench  piles  were  driven  below  the  main  row,  25  feet  betir«i 
centers,  for  a  plank  way,  and  the  hurdling  done  in  the  exact  manner  employed  it 
Horsetail  Bar. 

Care  was  taken  to  only  put  down  one  layer  of  willows  at  a  time,  as  it  seemed  difficai 
to  ram  a  larger  quantity  of  brush  in  place  with  the  forks  provided  for  that  porpr* 
Two  platforms  for  willows  were  also  built  below  the  line  of  hurdling,  in  order  tod* 
pense  with  the  service  of  a  barge.  The  average  depth  in  which  .the  hurdling  « 
placed  did  not  exceed  10  feet,  and  the  bottom  was  generally  soft.  The  brush  weannj 
was  carried  up  to  about  4  feet  above  the  10-foot  stage. 

Connecting  with  the  center  part  follows: 

3d.  The  channel  wing,  a  curtain  dike  380  feet  long,  of  which  the  piling  and  foo- 
dation  alone  were  in  place,  when  operations  were  suspende<l  for  the  season. 

As  the  piling  represents  some  new  features,  it  will  be  briefly  described,  anditta- 
tion  is  invited  to.  the  sketch  on  Plate  16.  Two  rows  of  piles  were  driven,  one  intb* 
alignment  of  the  dike  and  the  other  parallel  with  it,  20  to  22  feet  below.  The  pil« 
in  the  front  row  were  placed  10  feet  and  those  in  the  back  row  20  feet  betweet 
centers. 

Another  pile,  from  40  to  50  feet  long,  was  used  as  a  waling  streak,  and  bolted  »iii 
1-inch  bolts  to  the  down-stream  side  of  the  upper  row,  about  18  inches  above  the  vit^r- 
A  foundation  mattress  was  now  constructed  between  the  two  rows  of  piles,  projectiBj 
10  feet  above  the  upper  and  5  feet  beyond  the  lower  row. 

A  floating  frame  of  stout  willow  poles  was  constructed  first,  and  tightly  lashed  is 
the  joints.  The  up-stream  edge  of  this  frame  was  held  suspended  aoove  water  ^f 
ropes  attached  to  the  waling  streak,  and  the  lower  end  allowed  to  float  with  the  cur- 
rent. Two  layers  of  willows  were  then  put  on  the  frame,  care  being  taken  to  pKf 
them  well  round  the  piles.  When  rea<ly  to  sink  the  ropes  at  the  head  were  tatiai 
the  mattress  was  guided  to  the  bottom  by  the  piles,  and  long  lines  fastened  to  aneb-*- 
age  above.  After  placing  the  foundation,  which  was  built  in  sections  of  abontl'* 
feet,  the  two  rows  of  piles  were  braced  as  follows :  (See  Plate  16.) 

A  round  oak  or  sycamore  pile,  50  feet  long  (called  sill  pile),  was  held  in  a  how*" 
tal  position  above  water  on  two  small  flats,  about  midway  between  the  tworo«l.^ 
Two  brace  or  diagonal  piles,  30-32  feet  long,  were  then  placed  with  their  heads'**'  I  ^^ 
ing  on  the  waling  streak,  20  feet  from  center  to  center,  and  secured  by  ironstirmpj*'  I.  ' 
riglit  angles  to  the  sill  pile. 

The  stimips  which  held  the  piles  together  were  forged  of  three-eighth  inch  flat  in*  If; 
2|  inches  wide.  They  were  led  around  the  horizontal  pile  in  a  short  groove  cut  :st|l,.- 
the  wood  to  prevent  sliding.  The  legs,  or  clamps,  were  24  inches  long,  and  pr^"^  1;^* 
with  holes  for  the  bolts,  which  held  the  stirrups  to  the  foot  of  the  brace  pile.  ^T^l  > 
thus  prepared  the  sill  ])ile  was  lifted  otl'  the  flats  and  allowed  to  sink  to  the  bort'*"- 1  * 
with  the  two  braces  attached  to  it.  Cottonwood  had  to  be  forced  down  i»iliihoN-|  j.^ 
ling-forks  when  serving  as  sill  ])iles.  In  the  completed  brace  the  sill  pile  ^^^ 
the  foundation  maUxcsH,  and  a^;aLust  the  up-stream  side  of  the  lower  roir  of  P"* 
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!.<  upper  end  of  the  brace  piles  was  bolted  alternately  to  a  corresponding  pile  in  the 
»:nt  row.     In  this  manner  a  sabstantial  combination  of  pile-bracing  was  obtained,  to 
tried  under  the  pressure  of  curtains. 

Wthe  depth  of  water  in  which  this  piling  was  placed  ranged  from  10  to  27  feet. 

•  •  •  •.  •  •  • 

e.  BepairB  of  hreakn  and  recent  oavings, 

Wo  st/me  was  replaced  this  season,  except  a  small  quantity — say  50  cubic  yards — 

cur  station  56.    The  repairs  were  conned  to  the  restoration  of  the  old  shore  Hue,  in 

^■ces  where  caving  hacl  occurred. 

Xlie  two  circular  caves  between  stations  12  and  17,  and  stations  42  and  45,  alre-ady 

rerred  to,  were  treated  in  the  manner  illustrated  on  Plate  17.    The  gap  between  the 

'^per  stations  was,  however,  not  quite  closed  when  operations  were  suspended  for  the 

aaeon. 

A  brief  description  of  the  plan  adopted  is  given  herewith. 

IXhe  main  row  of  guide  piles  mentioned  before  as  being  auxiliary,  in  the  construe- 

>ii  of  the  continuous  mattress,  was  driven  past  the  opening  without  attempting  to 

How  the  sharp  curvature  of  tne  shore.    A  row  of  piling  6  feet  between  centers*  for 

urdling  was  then  driven  between  the  spurs  S  and  S  ,  and  bench  piles  25  feet  between 

xiters  were  placed  inside  of  this  row.     A  foundation  mattress,  35  feet  wide,  w^as  next 

instructed  on  the  water,  between  the  hurdle  and  main  row  of  piles,  overlapping  the 

.side  row  5  feet,  to  serve  as  an  apron  against  scour  from  over-fall. 

'finrdling  was  commenced  as  soon  as  the  foundation  was  sunk,  and  carried  to  a 
eieht  of  4  feet  above  water. 

Toe  depths  in  the  line  of  hurdling  on  the  foundation  mattress  ranged  from  0,  to  16 
^«t.  No  difficulty  was  experienced  in  placing  the  hurdling  at  that  depth  with  long 
•oles  attached  to  the  hurdling-forks.  The  two  deepest  holes  were  quite  narrow, 
vith  a  ridge  in  the  middle,  caused  by  the  eddy  current  that  entered  the  cave  at  the 
ower  and  left  it  at  the  upper  end. 

The  hurdling  after  being  finished  began  to  show  its  effectiveness  at  once,  bv  ac- 
I^Aialations  of  deposits  in  the  space  intervening  between  the  hurdling  and*  the  shore. 
^  the  continuous  mattress  had  reached  station  45,  it  would  have  added  materially  ta 

J©  permanency  of  the  improvement. 

«  •  «  «  «  #  • 

^fV)re  closing  the  report  of  the  Kaskaskia  work,  I  be^  to  express  here  my  thanks 
^^x*.  A.  F.  Freis,  clerk  and  assistant,  for  the  zeal  and  interest  shown  in  the  work ; 

*    also  to  Captain  Chapman,  of  the  steamer  Anita,  for  the  aid  he  has  given. 
*  ^ich  credit  is  due  Mr.  Chaucey  Hoadley,  overseer,  for  his  energy  and  efficiency  in 
'^^ing  and  governing  the  men. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Max  £.  Schmidt, 
Assistant  Engineer, 
t  O.  H.  Ernst, 
Carps  of  Engineers,  U,  S,  A, 


G. 

report  of  mr.  william  8.  mitchell,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Saint  Louts,  Mo,,  February  11,  1881. 

^^:  I  have  the  honor  to  submit  herewith  a  report  of  the  operations  for  the  repair 

j/^lie  works  near  Cairo,  111.,  during  the  months  of  October  and  November,  1880. 

^aviuj^  arrived  with  plant  and  material  at  the  site  of  the  work  October  16,  a  care- 

'   examination  of  the  protection  was  made. 

^lierc  were  found  only  a  few  breaks  near  the  upper  part  of  the  works,  and  these 

^^  due,  not  the  caving  of  the  banks  from  abrasion  by  the  river  current,  but  to  their 

^iing  out,  caused  by  the  percolation  of  water,  from  surface  pools,  through  the  upper 

^J^ta. 

^t  was  decided  to  grade  those  portions  of  the  bank  requiring  the  repairs,  and  before 

*The  space  between  the  piles  was  changed  from  5  to  6  feet,  in  order  to  utilize  wil- 
^^8  of  larger  dimensions.  Small  and  puable  willows  wore  not  often  found  on  the 
►arges. 
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placing  the  revetment  to  construct  there  temporary  ways,  upon  which  to  build  *™«^_^. 
from  which  to  launch  the  mattresses  which  were  to  protect  the  suhmerged  portiong  ^ii^^' 
the  bank  irom  scour.  _^ 

These  ways  were  built  of  large  poles,  or  brash,  the  lower  binders  running  paraU^^*^ 
with  the  river,  and  serving  to  raise  the  skids,  which  crossed  them  at  right  ang^,  abow  ge 
the  ground,  as  well  as  to  hold  them  firmly  in  place,  the  two  being  lashed  together  witi:^:::^!^ 
sisal  yam  at  every  crossing.  The  grillage  thus  formed  was  laid  in  8  foot  squares.  Th  "~^ 
mattresses  built  on  these  ways  consisted  of  a  top  and  bottom  grillage,  with  spaces  ^ 

or  6  feet  square,  inclosing  two  heavy  courses  of  brush,  and  the  whole  bound  throngSS^ 
with  sisal  yam.     Around  the  edge,  and  at  a  number  of  points  within  the  mattress, 
increase  its  strength,  sisal  rope  one-half  inch  diameter,  was  used,  instead  of  the  yai 

In  this  manner  there  were  built  274  feet  of  mattress,  averaging  75  feet  in  width, 
three  sections ;  two  sections  were  100  feet  in  length  each,  and  one  was  74  feet. 

These  mattresses  extended  on  the  bank  from  a  point  opposite  station  118  of  M  f- 
True's  survey  (see  sketch  accompauying  report) ,  down  stream  a  distance  equal  to  the  ^ 
couibined  length. 

On  November  2,  a  barge  having  been  swung  across  the  channel  a  little  above  tl^^*e 
head  of  the  mattrasses,  the  steamer  Anita  launched  them  off  the  ways,  one  by  on  -^^ 
They  were  then  lashed  together  and  made  fast  to  the  barge  above.  Two  lines  lediro:^^"n 
the  head  of  the  raft,  and  being  carried  uuder  the  barge  were  secured  to  an  anchora^^^ 
on  the  bank  some  distance  above. 

These  lines  were  to  hold  the  raft  in  position  as  it  sank,  the  lines  attached  to  the  bar^2S6 
being  slacked  away.  Stone  having  been  thrown  on  the  raft  sufficient  to  sink  it  beneai^_Ji 
the  surface,  the  st-eamer  Anita  pushed  a  stone  barge  up  over  the  center  of  the  racn, 
and  the  stone  was  thrown  off  uu  each  side,  sinking  the  mattresses  to  the  bottom  of  tKnae 
river  and  securing  them  in  their  position. 

The  lower  end  of  the  raft  having  been  somewhat  torn  in  launching  was  not  strorm^ 
enough  to  resist  the  current  and  weight  of  stone  combined,  and,  being  broken  off  wlA  le 
sinking,  was  lost. 

At  the  other  points  requiring  protection  it  waa  found  by  sounding  that  the  old  reve*^- 
meut  had  not  been  entirely  destroyed,  but  carried  out  a  distance  from  25  to  40  feet  l3j 
the  slide  in  the  bank,  so  that  it  was  only  necessary  to  pla<;e  a  mattress  of  sufficiexit 
width  to  reach  from  the  inner  edge  of  the  old  stone  work  to  the  bank.     (See  8ket43li 
showing  cross-section  of  such  break,  with  mattress  placed,  &c.) 

These  mattrasses  were  built  in  place,  one  edge  resting  agaiijst  the  bank  and  the  otbier 
supported  on  the  brush  barge,  until  sufficient  brush  had  been  placed  on  the  frame-work 
to  make  the  mattresses  buoyant  enough  to  support  men  while  at  work  on  them.  They 
were  then  dropped  in  the  water  and  nnished  while  floating. 

One  of  these  mattresses,  140  by  40  feet,  was  placed  at  the  bank  between  points  oppo- 
site Stations  108-|-50  and  110.  .  Two  more,  40  by  35  feet  and  45  by  35  feet,  respectivelyr 
were  placed  between  Stations  101  and  102,  with  a  spur  of  the  old  revetment,  15  feet 
wide,  between  them.  This  spur  was  afterwards  graded  away,  and  the  stone  in  it  waiS 
used  to  sink  the  mattresses  on  either  side. 

Similar  mattresses  were  placed  between  Stations  136  and  136-f-50,  and  136-|-50aDd 
137-f50,  and  in  size  40  by  40  feet,  and  100  by  40  feet,  respectively. 

The  grade  on  the  bank  behind  all  the  mattresses,  except  those  between  Stations  10^ 
and  102,  was  restored. 

The  revetment  was  restored  for  an  aggregate  length  1,137  feet,  with  an  averag* 
width  2()  feet,  and  distributed  between  Stations  110  and  118,  and  137  and  141. 

Revetment  would  have  been  placed  on  graded  bank  between  Stations  108-|-50  and 
110,  and  both  grade  and  revetment  restored  between  Stations  101  and  102,  had  not  the 
cold  weather  compelled  a  suspension  of  operations,  which  took  place  Noveml>er  21,  i^^ 
accordance  with  instructions  received  from  Captain  Ernst,  and  contained  in  his  letter 
and  telegram  of  November  19. 

The  completion  of  those  unfinished  portions  of  the  work,  together  with  the  planting 
of  willows,  in  the  manner  described  in  a  letter  received  from  Captain  Ernst  and  datea 
October  5,  is  all  that  remains  to  be  done  near  Cairo  in  the  spring.  I""! 

The  following  are  the  amounts  of  material  used :  |  Jj 

Brush,  constructing  mattress cords..      611.38 

Sisal  yarn,  constructing  mattress ponnds..      552.88     I  J* 

Sisal  rope, one-half  inch  diameter,  constructing  mattress do 513.00     "^ 

Manila  rope,  one-half  inch,  sinking  mattress do 61.00 

Stone,  sinking  mattress cubic  yards..       305.94 

Stone,  restoring  revetment cubic  vards..  1,075.47 

1, 331. 41     I  * 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Jssintant  Engineer, 
Mr.  Max  E.  Schmidt, 

AsaUiunt  Engineer. 
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REPORT  OF  MR.   PRESTON  C.   F.   WEST,   ASSISTANT  ENGINEER. 

Saint  Louis.  Mo.,  June  24,  lb81. 

R :  I  have  the  honor  to  present  the  following  description  of  the  methodH  of  field 
k.  adopted  for  the  special  surveys  of  the  Mississippi  River  at  Alton,  Sainte  Geue- 
e,  Cape  Girardeau,  and  between  the  River  Des  Peres  and  White  Sand  Depot. 
le  data  available  were  the  latitudes  and  departures  of  points  of  a  triangnlation 
sut^d  several  years  ago,  and  the  *' descriptions  of  stations,"  the  latter  being  so 
ger  as  to  be  almost  useless  for  the  purpose  intended. 

aly  such  triangnlation  points  as  were  marked  by  holes  drilled  in  rock  were  in  exist- 
t ;' those  marked  by  posts  on  the  river  bank,  or  on  sand-bars  (by  far  the  greater 
iber),  had  been  washed  away  or  covered  up  by  the  action  of  the  rivef. 
b&e  topography  adjacent  to  the  river  banks,  and  the  hydrographical  cross-sections, 
feet  apart,  were  required. 

be  river  averaging  less  than  a  mile  in  width,  and  not  being  very  tortuous,  it  ad- 
ted  of  projections  being  made  on  a  scale  of  Winy,  sufficiently  long  to  cover  8  or  10 
es  of  river ;  so  the  plane-table  was  chosen  as  the  instrument  witn  which  to  make 
topographical  surveys,  and,  in  connection  with  a  transit,  for  the  hydrography  also. 
lie  party  consisted  of  one  assistant  engineer,  one  transit  man,  one  recorder,  one 
srsman,  one  steam-engineer,  one  leadsman,  four  laborers,  one  cook. 
he  steam-launch  Hornet,  quarter-boat  No.  2  and  two  skiffs,  comprised  the  main 
fit. 

are  was  taken  in  making  the  projections  to  include  a  sufficient  number  of  triangu- 
on  points,  believed  to  be  in  existence,  from  which  a  plane-table  triangnlation  was 
de,  extending  the  length  of  the  survey,  and  during  the  execution  of  which,  by  the 

of  the  plane-table,  some  of  the  old  points  were  found,  which  would  have  occasioned 
ch  delay  to  have  discovered  in  any  other  manner. 

Vhile  surveying  the  shore-line  on  each  side  of  the  river,  hydrographical  stations 
re  staked  about  500  feet  apart,  and  their  positions  determined  on  the  chart. 
^  water-gauge  was  located  at  the  quarter- boat  and  connected  by  level  with  the 
trest  bench  mark  of  a  previous  surve^y. 

V'Len  ready  for  sounding,  every  one  is  assigned  to  his  post ;  the  assistant  engineer 
^e«  up  a  position  with  the  plane-table,  the  cross-section  ranges  having  been  drawn  on 

chart;  the  transit  man  also  takes  a  position,  which  is  determined  on  the  chart; 

recorder,  steersman,  steam-engineer,  and  leadsman,  on  the  Hornet.  The  two  men 
>  had  driven  the  hydrographical  stakes  were  each  provided  with  a  signal-pole,  12 
'  long,  attached  to  which  were  two  white  lozenges  (20-inch  sides),  one  about  7  feet 
Ve  tne  other ;  they  were  stationed  at  the  ends  of  the  some  cross-section.  Two 
ftnen,  with  a  small  boat,  were  convenient  to  the  plane-table,  to  move  it  or  the 
>Bit  when  needed.  The  cook  recorded  the  readings  of  the  water-gauge  at  the 
xi)er-boat ;  the  Hornet  steams  up  into  range  on  the  cross-section  to  be  sounded,  and 

thistle  announces  that  she  has  started ;  at  every  sounding  a  flag  is  made  to  rise 

fall  over  the  pilot-house,  directly  alongside  of  which  stands  the  leadsman,  and  in 
^t  is  seated  the  recorder,  who  controls  tne  flag  and  records  the  sounding ;  in  niid- 
-^m  the  flag  is  raised  twice  in  rapid  succession,  which  is  noted  as  a  doul)le-flag  by 

assistant  engineer  at  the  plane-table,  the  transit  man,  and  the  recorder,  for  the 
"pose  of  a  check ;  the  flagman,  toward  whom  the  Hornet  is  steered,  keeps  the 
djsman  in  range,  or,  rather,  notifies  him  when  he  is  out  of  it  by  leaning  nis  lozenge- 
B  up  or  down  stream,  signifying  which  way  he  is  to  go  to  get  the  range.  Some- 
es  the  steersman  picks  up  a  range  of  his  own  with  the  flag  and  some  distant  object, 
•  frequently  the  shore  is  directly  under  hi^h  bluff's,  where  none  other  could  be 
Hred  except  in  the  manner  deviajed.  A  whistle  announces  the  completion  of  the 
e,  when  the  flagman  and  the  Hornet  move  to  the  next  cross-section ;  new  positions 
'  occupied  by  the  plane-table  or  transit,  or  both,  when  the  cross-sections  intervening 
'Ween  their  previous  stations  are  sounded. 

laving  had  considerable  experience  with  the  plane-table,  I  soon  acquired  the  reqni- 
d  skill  to  make  the  intersections  on  the  flag  range  With  the  alidade,  and  I  after- 
Tds  made  this  comparatively  easy  by  sticking  a  needle  in  the  chart  and  table 
ough  the  point  occupied,  thus  calling  into  play  delicacy  of  touch  to  relieve  the  eye 
the  double  duty  it  would  otherwise  have  to  perfoiin. 
Vhen  the  opportunity  offered,  the  angles  taken  with  the  transit  were  plotted  on 

plane-table  sheet,  and  the  intersections  of  these  lines  with  those  already  drawn 
tne  chart  being  on  or  near  the  range,  determined  the  locations  of  the  soundings, 
lie  surveys  made  develop  the  fact  that  the  steersman  can  keep  his  range  so  well,  in 
h  or  low  water,  that  a  simple  plane-table  intersection  on  a  range  line,  where  the 
;le8  made  are  not  less  than  25  degrees,  locates  the  sounding  as  well  for  tne  purposes 
;he  survey  as  the  additional  use  of  the  transit. 
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It  is  a  matter  of  regret  that  the  plane-table  is  not  more  generally  osed  in  snr?ej8 
the  reason  that  seems  to  me  to  prevent  its  general  adoption  is  the  fact  that  it  is 
awkward  instrument  to  use  at  first,  and  requires  time  and  patience  to  get  accustomi 
to  it;  it  is  too  often  condemned  because  it  cannot  be  handled  at  first  with  thesami 
ease  the  use  of  other  instruments  is  acquired. 
Very  respectfully,  your  obedient  servant, 

Preston  C.  F.  West, 

Assistant  Engineer. 
Capt.  O.  H.  Ernst, 

Corps  of  Engineers f  U,  S,  A, 


improvement  of  the   mississippi   river,  in   the  vicinity 

piasa  island. 

Engineer  Office,  United  States  Army, 

Saint  Louis  J  Mo.^  August  26, 1880  • 

General  :  I  have  the  honor  to  transmit  herewith  a  map  of  the  Mis- 
sissippi Kiver,*  in  the  vicinity  of  Piasa  Island,  constructed  from  sarvejs 
made  in  May  and  June  last,  under  the  authority  contained  in  vour  letter 
of  April  27,  1880. 

This  locality  has  long  been  the  subject  of  complaint  from  steamboat- 
men.    A  bri€^  examination  was  sufficient  to  show  that  the  works  re- 
quired for  a  radical  improvement  of  the  entire  stretch  covered  by  the 
map  would  be  extensive  and  costly.    The  funds  available,  about  $35,000^ 
are  sufficient  only  for  beginning.    While  t\m  aniomit  will  not  go  ver^ 
far,  it  should  be  applied  so  as  to  form  part  of  a  genet^al  scheme.    I  hav© 
therefore  thought  it  worth  while  to  survey  and  study  the  entire  stretchy 
and  to  present  in  outline  a  general  plan  for  its  improvement.    Th& 
changes  in  the  bed  are  less  rapid  and  less  radical  in  this  part  of  th^ 
Mississippi  than  they  are  below  the  naouth  of  the  Missouri,  and  whil^ 
it  may  be  necessary  to  change  the  exact  location  of  some  of  the  worl» 
before  the  time  arrives  when  funds  will  be  available  for  their  execution^ 
it  is  thought  that  the  general  features  of  theplsjMimay  remain  the  sam^ 
for  a  considerable  period. 

The  width  of  the  river  is  from  three-quarters  of  a  mile  to  a  mile,  tli« 
channel  winding  in  sharp  curves,  touching  alternately  one  bank  and  tlien 
the  other.    In  one  case  the  distance  measured  on  the  axis  of  the  stxeam 
between  two  such  points  of  contact  is  little  more  than  half  the  width  of 
the  river.    The  depth  of  water  upon  the  crossings  is  liable  to  become  a» 
little  as  30  inches.    About  the  middle  of  the  stretch  covered  by  the  map 
is  Piasa  Island,  which  divides  the  river  into  two  chutes.    The  channel 
was  formerly  sometimes  in  one  chute  and  sometimes  in  the  other.    As 
the  first  step  in  the  improvement,  it  was  decided  by  my  predecessor. 
Col.  James  n.  Simpson,  Cori)s  of  Engineers,  to  close  one  of  these  chutes, 
and  he  selected  for  that  purpose  the  southerly  one,  or  the  one  between 
the  island  and  the  Missouri  shore.    A  submergible  dam,  E  F,  was  built 
here  in  1875-76  and  '77.    The  selection  of  this  chute  was  not  preceded 
by  a  proper  study  of  the  locality.    It  is  found  that  a  continuous  ledge 
of  rock  extends  from  the  head  of  the  island  to  the  Illinois  shore,  so  that 
the  effect  of  confining  the  water  to  the  northerly  chute  is  to  create  a 
rapid  current  without  an  adequate  increase  of  depth.    The  location  of 
this  ledge  with  reference  to  the  normal  low- water  level  is  shown  upon 
the  sections  A  B  and  C  D.    The  distance  of  the  ledge  below  that  level 
is  at  one  point  only  0.2  of  a  foot.    There  is  usually  a  greater  depth  of 

*  Not  printed ;  too  large  for  insertion  in  annnal  report. 
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ter  than  this  at  the  lowest  stage,  owing  to  the  daraming  effect  of  the 
«xe,  but  it  is  often  us  little  as  30  inches  over  the  entire  width  of  the 
iiinel.  One  object  of  the  survey  was  to  ascertain  the  extent  of  this 
jji^e,  and  whether  the  evil  could  be  remedied  without  removing  the 
1:1.  Frequent  borings  into  the  bed  were  made  until  it  became  appar- 
.  that  the  amount  of  rock  excavation  required  to  give  a  Gfoot  chan- 

vrould  be  so  great  that  it  would  be  far  more  economical  to  remove  a 
'tion  of  the  present  dam  and  close  the  other  chute.  As  soon  as  this 
>*  ascertained  orders  were  given  to  extend  the  hydrography  down  as 

3s  Hop  Hollow,  with  a  \iew  to  ascertaining  what  kind  of  a  bed  ex- 
3cl  for  the  reception  of  the  channel  with  its  new  approach.  The  map 
rers  a  total  distance  of  about  OJ  miles. 

riie  present  location  of  the  channel  is  shown  by  a  broken  and  dotted 
Lok  hue.  It  is  the  natural  line  for  the  channel,  and  should  be  adhered 
4»s  far  as  practicable.  It  is  plain  that  large  bodies  of  water  are  spilled 
3r  and  wasted,  pursuing  with  diminished  velocity  a  shorter  course 
«vn  the  river.  The  problem  is  tOKJoUect  this  waste  water  and  throw 
into  the  channel,  thereby  increasing  the  depth. 
To  contract  the  width  of  the  river  by  moving  out  one  of  the  banks 
r^llel  or  nearly  ))arallel  to  itself  cannot  be  unciertaken  here.  A  strug- 
5  with  the  main  channel  would  at  once  result,  and  if  it  succeexied  there 
►uld  be  a  very  marked  shortening  of  the  channel  and  a  violent  dis- 
"bance  of  the  regimen  of  the  river,  a  thing  to  be  avoided  whenever 
acticable. 
It  is  proposed  to  accomplish  the  desired  result  by  running  out  a  series 

guiding-banks  or  training-walls.  Just  below  where  the  channel 
•ikes  the  shore  and  is  diverted  towards  the  opposite  bank  a  dike  will 
^u  and  run  out  obliquely  down  stream  nearly  parallel  to  the  natural 
annel.  Beginning  at  the  foot  of  Portage  Island  a  dike,  H  I,  is  run 
►  wn  stream  a  distance  of  2,90(>  feet,  and  then,  making  an  angle,  is  pro- 
figed  1,800  feet  to  K.  Just  below  where  the  channel  leaves  the  Illi- 
►is  shore  a  dike,  L  M,  2,750  feet  long,  runs  nearly  parallel  to  the  chan- 
^1  to  the  small  island  known  as  Eagle's  Nest.  Similar  dikes,  N  O  3,750 
Bt  long,  R  S  3,400  feet  long,  and  T  U  3,450  feet  long,  are  run  out  from 
e  two  banks  alternately. 

The  action  of  tbese  dikes  will  not  be  to  check  the  velocity  of  the 
ream  and  its  scouring  power,  as  might  seem  at  first  glance.  The 
tjgth  of  path  followed  by. the  water  available  for  navigation,  or  the 
lannel,  will  remain  the  same.  The  waste  water  will  have  its  path 
Ugthened  and  its  slope  diminished.  But  in  accordance  with  the  gen- 
ial hydraulic  law  that  the  larger  the  stream  the  greater  the  velocity, 
le  slope  remaining  the  same,  the  result  of  concentrating  the  water  will 
ither  be  to  increase  the  velocity.  The  increase  will  not  be  great 
tough  to  have  any  injurious  effect. 

The  longer  these  dikes  are  built  the  more  efficient  they  will  be  for 
illecting  waste  water.  Care  must  be  taken  that  sufficient  space  be 
ft  open  between  their  extremities  and  the  opposite  shore  to  afford  free 
tssage  for  all  the  water  at  stages  below  the  height  to  which  they  will 
\  buSt.  It  is  proposed  to  build  them  to  a  height  of  10  feet  above  low- 
ii ter.  The  space  allowed  for  the  passage  of  the  river  at  a  10-foot  stage 
1,250  feet  wide. 

A  dam,  P  Q,  875  feet  long,  built  of  riprap  and  timber,  closes  the  chute 
>rth  of  Piasa  Island. 
It  will  be  necessary  to  revet  the  bank  from  N,  3,750  feet  up  stream 

W,  and  from  K,  an  equal  distance  up  stream  to  X,  and  from  T,  3,000 
et  up  stream  to  Z. 
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This  outline  indicates  which  part  of  the  present  sobmer^ble  dam,  E 
F,  it  will  be  proper  to  remove.  The  dam  is  aboat  3,125  feet  long.  The 
profile  constructed  upon  the  map  shows,  at  a  point  about  800  feet  from 
the  island,  a  breach  which  extends  down  to  about  1  foot  below  level  of 
low- water.  It  is  proposed  to  widen  this  breach  in  the  direction  of  the 
island  to  a  width  of  400  feet  and  to  deepen  it  to  a  level  of  6  feet  below 
low-water.  It  is  thought  that  when  a  passage  of  this  size  shall  be  given, 
the  river  itself  will  undermine  and  remove  enough  more  of  the  dam  to 
give  a  free  water-way  of  sufficient  dimensions. 

What  depth  of  water  will  be  pro\ided  by  these  works  at  the  lowest 
stage  is  largely  a  matter  of  opinion.  Computations  based  upon  the 
available  cross-section  left  open  give  but  approximations  at  best.  In 
this  case  but  one  side  of  the  channel  is  confined,  the  centrifugal  force 
of  the  water  being  relied  ui)on  to  hold  it  ao:ainst  the  dikes.  Additional 
elements  of  uncertainty  are  therefore  introduced.  It  is  believed  that 
these  works  will  develop  the  full  capacity  of  the  river  for  navigation^ 
and  that  a  low-water  depth  of  from  6  to  10  feet  may  be  exi>ected.  This 
is  more  than  has  heretofore  been  aimed  at.  It  has  been  thought  by 
some  that  a  least  depth  of  6  feet  would  answer  the  needs  of  navigation 
above  Saint  Louis.  It  will  be  interesting  to  ascertain  by  experience 
whether  a  greater  depth  can  be  procured  without  adding  appreciably 
to  the  cost. 

It  is  proposed  to  build  these  dikes,  except  the  dam,  of  a  double  row  of 
piles,  driven  through  a  horizontal  mattress  or  sill,  60  feet  wide,  made  of 
brush.  Each  row  of  piles  is  to  be  provided  with  a  sheeting  of  hurdle  work 
or  cheap  boards,  and  the  space  between  the  rows  is  to  be  filled  with 
sand  pumped  in  from  the  river-bed.  Being  built  in  straight  lines  the 
river  will  not  remain  in  contact  with  them  throughout  their  lengths  but 
will  make  deposits  on  their  channel  sides  until  a  natural  curve  is  pro- 
duced. A  considerable  portion  of  each  will  thus  be  buried  in  the  sand 
and  will  be  practicably  permanent.  Such  portions  as  remain  exposed  to 
decay  must  be  from  time  to  time  repaired  and  finally  provided  with  a  per- 
manent revetment.  Constructed  in  this  way  the  dikes  should  not  cost 
over  $7.50  per  running  foot.  Like  all  other  dikes  built  in  this  vicinity 
they  will,  until  they  are  consolidated  by  deposits  from  the  river,  be  sub- 
ject to  damage  from  ice  gorges,  which  it  is  difficult  to  estimate.  A  large 
percentage,  25  per  cent.,  is  therefore  allowed  for  contingencies. 

The  estimate  of  cost  is  for — 

Dike  No.  1,  H  I  K,  4,700  feet  long,  at  $7.50 \ $35,250 

Dike  No.  2,  L  M,  2,750  feet  loug,  at  $7.50 20,6^ 

Dike  No.  3,  NO,  3,750  feet  long,  at  $7,50 2tiyi^ 

Dike  No.  4,  R  8,  3,400  feet  long,  at  $7.50 25,500 

Dike  No.  5,  T  U,  3,450  feet  long,  at  $7.50 ^,^5 

DamPQ,  875  feet  long,  at  $10 8,750 

Revetment,  10,500  feet,  at  $i6 63,  WO 

Removal  of  400  feet  of  old  dam,  2,375  cnbic  yards,  at  $1 2,375 

209,500 
Contingencies,  about  25  per  cent r»2,500 

262.000 

It  is  recommended  that  these  works  be  constructed  in  the  following 
order: 

1.  Removal  of  a  portion  of  the  old  dam. 

2.  Construction  of  dam  P  O. 

3.  Revetment  W  K. 

4.  Dike  L  M. 
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5.  Revetment  X  R 

6.  Dike  N  O. 

7.  Revetment  Z  T. 

8.  Dike  R  S. 

9.  Dike  T  U. 
10.  Dike  H  I  K. 

And  that  the  funds  now  available— about  $35,000— be  employed  in 
beginning  them  as  soon  as  practicable. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


LETTER  OF  INSTRUCTIONS  TO  THE  BOARD  OF  ENaiNESRS. 

OFFIOE  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  C.  October  27, 1880. 

Sir  :  The  inclosed  project  of  Gapt.  O.  H.  Ernst,  Corps  of  Engineers,, 
for  the  improvement  of  the  Mississippi  Eiver  in  the  vicinity  of  Piasa 
Island,  with  accompanying  map,  is  transmitted  for  the  informatioii  and 
consideration  of  the  Board  of  Engineers  constituted  by  Special  Ordera 
No.  144,  par.  1,  headquarters  Corps  of  Engineers,  current  series. 

In  its  consideration  of  the  subject  the  Board  should  not  only  embrace 
tlie  points  presented  in  the  project  of  Captain  Ernst  but  also  those  con- 
tained in  the  following  interrogatories,  vis : 

1.  Has  a  sufficient  examination  been  made  to  determine  whether  rock 
exists  or  not  on  the  new  line  of  proposed  channel  south  of  and  below 
Piasa  Island,  and  also  above  in  present  channel  t 

2.  Will  not  a  dike,  in  addition  to  those  proposed  by  Captain  Ernst,  be 
necessary  from  Portage  Island  towards,  or  to,  the  Missouri  shore  t 

Captain  Ernst  will  be  instructed  to  lay  before  the  Board  any  informa- 
tion he  may  have  in  addition  to  that  contained  in  his  project,  and  af- 
ford its  members  every  facility  in  his  power  for  a  dear  understanding  of 

the  questions  involved. 

•  •••••  • 

By  command  of  Brigadier-General  Wright. 
Very  respectfully,  your  obedient  servant. 

John  G.  Parke, 
Lieut  Colonel  of  Engineers^ 
Bvt.  Maj.  Oen.  U.  8.  A. 
Maj.  C.  B.  CoMSTOOK, 

Corps  of  Engineers. 


report  of  board  of  eitoineers. 

Fnited  States  Engineer  Office, 

8aint  LouiSy  Mo.y  November  24, 1880. 

General;  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders  No.  144,  par.  1,  headquarters  Corps  of  Engineers,  current  series, 
teet  at  Saint  Louis,  Mo.,  at  11  a.  m.,  November  23, 1880. 

Having  examined  the  project  of  Capt  O.  H.  Ernst,  Corps  of  Engi- 
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neers^  for  the  improvement  of  the  Mississippi  River  in  the  vicinity  of 
Piasa  Island,  as  ])re8ented  for  their  consideration  by  the  accompanying 
letter  of  instructions  of  the  Chief  of  Engineers  dated  October  27,  1880, 
and  having  also  considered  the  interrogatories  contained  in  the  letter 
of  instructions  and  the  communication  submitted  to  the  Board  by  CapL 
O.  H.  Ernst,  they  have  the  honor  to  submit  the  following  rei)ort: 

The  portion  of  the  Mississippi  River  for  which  a  project  is  presented 
extends  from  foot  of  Portage  Inland  to  Hop  Hollow,  a  distance  of  ^ 
miles.  About  the  middle  of  this  stretch  Piasa  Island  divides  the  river 
into  two  channels,  the  main  river  being  to  the  south  and  Pia^a  Chate 
to  the  north  of  the  island. 

During  the  years  1875-'76  and  '77  a  submergible  dam  closing  the 
southern  channel  was  built  for  the  purpose  of  throwing  more  water 
through  Piasa  Chute  and  deei>ening  the  channel.  Subsequently  to  the 
construction  of  this  dam,  it  was  found  that  a  continuous  ledge  of  rock 
extends  from  the  head  of  Piasa  Island  to  the  Illinois  shore,  and  that 
the  effect  of  the  dam  was  to  increase  the  current  without  increasing  the 
depth  of  water  at  the  head  of  the  chute.  This  depth  is  liable  to  be 
reduced  to  30  inches  at  extreme  low-water. 

The  plan  submitted  by  the  offi(*er  in  charge  for  overcoming  this  ob- 
struction to  navigation  is  to  abandon  and  close  Piasa  Chnte,  and  adopt 
the  channel  south  of  Piasa  Island,  making  an  opening  sufficient  for  par- 
poses  of  navigation  in  the  old  closing  dam.  The  plan  further  pro\i(i» 
for  the  construction  of  several  dikes  or  training-walls  so  arranged  bs  to 
collect  the  waste  water  and  direct  it  into  the  natural  channel  of  the 
river.  Previous  to  the  construction  of  these  dikes  the  portion  of  the 
shore  against  which  the  channel  is  thrown  is  to  be  protected. 

The  plan  proposed  for  the  dikes  is  to  drive  a  double  row  of  piles 
through  a  hoiizontal  mattress  60  feet  wide  and  made  of  brush.  Each 
row  of  piles  is  sheathed  with  hurdle  work  or  boards,  and  the  space  be- 
tween rows  is  to  be  filled  with  sand  ])umi>ed  in  from  the  river  bed.  The 
dams  are  to  be  built  to  a  height  of  10  feet  above  low- water,  and  a  clear 
water-way  of  1,250  feet  is  to  be  left  between  the  ends  of  the  dams  and 
the  main  shore. 

After  a  full  examination  of  the  maps  of  the  locality  and  the  proposed 
plans  as  fully  explained  by  Captain  Ernst,  we  would  submit  the  follow- 
ing as  our  views: 

The  abandonment  of  Piasa  Chute  and  the  selection  of  the  soutbera 
channel  which  necessitates  the  removal  of  400  feet,  or  as  much  more  of 
the  old  dam  as  the  interests  of  navigation  may  require,  and  the  con- 
struction of  a  closing  dam  at  the  head  of  the  chute  are  approved. 

The  construction  of  a  dike  from  the  Illinois  shore  to  Eagle  Nest  Island, 
2,750  feet  long,  is  approved,  the  work  to  be  preceded  by  the  constructioii 
of  the  shore  protection  rendered  necessary  by  the  dike.  This  dike  is 
shown  on  the  map  accompanying  the  project  as  on  line  L  M. 

It  is  possible  that  the  effect  which  it  is  desired  to  produce  by  the  dike 
proposed  from  the  Missouri  shore,  opposite  the  head  of  Piasa  Island, 
may  be  obtained  by  raising  the  portion  of  the  submerged  dam ;  shoold 
this  effect  not  be  realized,  the  construction  of  the  proposed  dike  shown 
on  line  N  O,  may  become  necessary. 

The  location  proposed  for  other  dikes  seems  judicious  when  the  pres^ 
ent  location  and  condition  of  the  channel  are  considered;  but  as  the 
work  recommended  to  be  first  done  is  liable  to  cause  changes  io  tbt 
channel  we  do  not  feel  able  to  express  an  opinion  at  the  present  time 
as  to  the  necessity  for  or  proper  location  of  the  dike  from  foot  of  Port- 
age Island,  and  of  the  two  dikes  below  the  old  submerged  dam. 


APPENDIX   R.  •  1571 

As  regards  the  direction  given  to  the  training- walls  and  the  method 
of  construction,  we  would  say  that  undoubtedly  the  brush  and  stone 
dams,  as  heretofore  constructed  on  the  upper  river,  would  answer  well 
on  the  stretch  of  river  under  consideration,  and  that  the  proposed  train- 
ing-wall is  considered  an  experiment,  but  as  all  work  on  tjie  Mississippi 
Kiver  is  as  yet  experimental,  and  the  system  of  construction  proposed 
is  cheap,  it  is  deemed  advisable  that  it  be  tried.  The  first  dike  con- 
structed will  fully  demonstrate  whether  or  not  it  will  be  a  success  as 
regards  original  construction  and  i^ermanency. 

As  regards  the  first  interrogatory  of  the  Chief  of  Engineers  relating 
to  rock  in  the  proposed  new  channel,  it  may  be  said  that  the  soundings 
and  general  indications,  as  well  as  the  borings  made  by  Captain  Ernst, 
would  indicate  that  no  rock  will  be  found  within  a  depth  sufficient  for 
purposes  of  navigation  for  all  time;  but  to  settle  the  question  it  is  sug- 
gested that  Captain  Ernst  be  requested  to  make  a  few  additional  bor- 
ings in  the  new  channel  along  Piasa  Island  near  the  north  end  of  the 
old  submerged  dam  and  just  below  Portage  Island,  near  the  Illinois 
shore. 

As  regards  the  second  interrogatory  relating  to  a  dike  from  Portage 
Island  to  the  Missouri  shore,  we  would  say  that  a  dike  from  the  island 
to  either  the  Missouri  or  Illinois  shore  will  be  required  in  connection 
with  the  dike  from  the  foot  of  tile  island,  but  that  as  these  works  will 
not  affect  the  constructions  recommended,  and  a«  the  channel  may 
change  from  one  side  of  the  island  to  the  other,  it  is  better  to  postpone 
any  action  upon  such  a  dam  until  the  improvement  of  that  portion  of  the 
river  is  considered. 

Yery  respectfully,  your  obedient  servants, 

0,  B.  COMSTOCK, 

Major  of  Engineers  and  Bvt,  Brig,  Oen. 

Chas.  R.  Suteb, 

Major  of  Engineers. 
A.  Mackenzie, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wbight, 

Chief  of  Engineers^  U.  8.  A. 


letter  op  captain  o.  h.  ernst,  corps  op  engineers,  to  the 

board  op  engineers. 

United  States  Engineers  Oppice, 

Saint  LouiSy  Mo.^  November  23, 18S0. 

Major  :  In  compliance  with  the  instructions  of  the  Chief  of  Engi- 
neers to  lay  before  the  Board  any  information  I  may  have,  in  addition 
to  that  contained  in  my  project  for  the  improvement  of  the  Mississippi 
Biver  near  Piasa  Island,  I  have  the  honor  to  submit  the  following  re- 
marks upon  the  inteiTogatories  contained  in  the  department  letter  to 
the  Board  of  October  27, 1880,  an  official  copy  of  which  has  been  fur- 
nished me: 

1.  Has  a  safficient  examination  been  made  to  determine  whether  rock  exists  or  not 
on  the  new  liue  of  proposed  channel  south  of  and  below  Piasa  Island,  and  also  above 
n  present  channel  f 

That  is,  is  the  surface  of  the  rock  of  sufficient  elevation  to  interfere 
with  procuring  a  proper  depth  of  channel  t  . 
Some  general  indications  of  what  may  be  expected  here  are  given  by 
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the  soundings.  Jast  below  the  old  dam  near  Piasa  Tsland  is  a  pool  24 
feet  deep.  Above  dike  T  U  on  the  Missouri  side  is  a  pool  33^  feet  deep, 
and  at  the  other  extremity  of  this  dike  is  a  pool  26  feet  deep.  The 
soundings  having  been  taken  at  a  14-foot  stage,  the  number  14  is  to  be 
subtracted  from  the  above  to  give  the  depth  at  dead  low-water.  Simi- 
lar pools  are  found  in  the  present  channel  above  Piasa  Island.  These 
pools  are  separated  from  each  other  by  the  shoal  crossings  which  it  is  the 
object  of  the  works  to  deepen.  These  shoal  places  would  naturally  be 
expected  in  their  present  position  if  the  bed  of  the  river  were  composed 
of  sand  to  a  great  depth.  To  assume  that  they  are  caused  by  rock 
would  assume  a  geological  formation  entirely  different  from  anything  to 
be  seen  in  the  vicinity  on  shore.  Under  these  circumstances  but  few 
borings  are  required  to  develope  the  probability  into  a  reasonable  cer- 
tainty' that  no  rock  will  be  found.  These  few  borings  have  been  made 
as  nearly  as  practicable  in  the  middle  of  the  crossings  where  the  water 
was  most  shoal.  A  pipe  was  sunk  to  a  depth  of  from  11  to  20  feet  be- 
low low- water  without  finding  rock  in  any  case.  The  position,  of  the 
borings  is  shown  on  the  accompanying  map. 

2.  Will  not  a  dike  Id  addition  to  those  proposed  by  Captain  Ernst,  be  necesBarj 
from  Portage  Island  towards  or  to  the  Missouri  shore? 

The  works  of  improvement  for  any  detached  section  of  the  river 
must  necessarily  bear  a  close  relation  to  those  for  the  sections  above 
and  below,  but  particularly  to  those  for  the  one  above. 

The  project  under  consideration  is  for  the  improvement  of  the  Missis- 
sippi Itiver  from  Portage  Island  to  Hop  Hollow.  It  does  not  include 
Portage  Island,  of  which  the  map  shows  only  the  lower  extremity.  The 
order  of  construction  of  the  different  works  recommended  in  the  pro- 
ject places  the  upper  dike,  S I K,  last.  The  reason  for  this  was  that  the 
plan  of  this  dike  depends  upon  the  direction  of  approach  of  the  chaDoel 
from  above,  and  it  should  be  constructed  in  connection  with  a  project 
for  the  improvement  of  the  section  above.  Such  a  project  would,  no 
doubt,  include  a  dam  from  Portage  Island  to  the  Missouri  shore,  if  at 
the  time  of  its  preparation  the  channel  in  that  vicinity  remained  as  at 
present.  But  it  is  quite  possible  that  when  the  time  arrives  for  the 
construction  of  dike  HIK  the  channel  may  approach  by  the  south  side 
of  Portage  Island.  In  that  case  the  branch  H  I,  instead  of  being  placed 
as  drawn  on  the  map,  would  be  constructed  in  prolongation  of  I E  to 
the  Missouri  shore ;  and  in  that  case  it  would  not  be  exi)edient  to 
build  the  dam  referred  to.  For  it  is  taken  as  a  governing  principle 
that  the  main  channel  is  to  be  interfered  with  as  little  as  practicable. 
The  works  are  designed  to  throw  more  water  into  the  channel  and  U> 
make  its  position  permanent,  but  not  to  move  it.  A  contrary  course 
leads  to  increased  cost,  disturbance  of  the  regimen  of  the  river,  and 
obstruction  of  navigation  during  the  execution  of  the  worke.  When  a 
project  is  being  prepared  for  the  section  above  the  present  one,  if  the 
channel  finds  itself  in  the  chute  south  of  Portage  Island,  it  would  be 
proper,  instead  of  closing  that  chute,  to  arrange  works  to  shut  off  tbe 
water  from  the  Illinois  chute;  but  these  cannot  be  planned  until  furthtf 
surveys  are  made. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Captain  of  Engineen. 

Maj.  C.  B.  CoMSTOCK, 

Corps  of  EngineerSy 

President  Board  of  Engineers. 
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r.stt£b  op  the  chibf  op  enqineebs  to  captain  o.  h.  ernst, 

corps  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  0.,  November  30, 1880. 

Sir:  Referring  to  your  project  submitted  August  26, 1880  (with  ac- 
companying map),  for  the  improvement  of  the  Mississippi  River  in  the 
vicinity  of  Piasa  Island,  the  inclosed  copy  of  the  report  of  the  Boanl  of 
.Engineers,  constituted  by  Special  Orders  144,  current  series,  is  trans- 
mitted for  your  information  and  guidance. 

The  views  of  the  Board  are  concurred  in  by  the  Chief  of  Engineers. 
By  command  of  Brigadier-General  Wright. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Lieut  Colonel  of  Engineers, 
BvU  Major-General,  U.  8.  A. 
Capt.  O.  H.  Ernst, 

Corps  of  Engineers. 


R  a. 

improvement  of   the   harbor  and   MISSISSIPPI   RIVER  AT  ALTON, 

ILLINOIS. 

The  river  and  harbor  act  of  March  3,  1881,  contained  the  following 
provision,  viz: 

*  *  *  And  the  sums  of  money  heretofore  appropriated  for  the  improvement  of 
the  Mississippi,  between  the  Illinois  and  Missonri  rivers,  and  unexpended,  are  hereby 
reappropriated,  and'shaU  be  applied  to  the  improvement  of  the  harbor  and  Mississippi 
River,  Alton. 

The  sums  of  money  here  described  amount  to  $33,354.70. 

An  outline  of  the  plan  of  improvement  proposed  by  my  predecessor 
was  given  in  my  last  annual  report  upon  the  improvement  of  the  Missis- 
sippi River,  between  the  Illinois  and  Ohio  rivers. 

This  plan  is,  with  some  modifications  in  the  methods  of  construction, 
adopted. 

The  cost  of  the  first  branch  of  the  dike,  4,800  feet  long,  is  estimated 
to  be  from  (25,000  to  $120,000. 

It  has  been  impracticable  as  yet  to  begin  the  work,  both  on  account 
of  the  high  stage  of  the  river  and  the  want  of  plant,  which  has  still  to 
be  accumulated. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $33,354  70 

July  I,  1881;  amonnt  expended  during  fiscal  year,  exclnsive  of  outstanding 

liabilities  July  1,  1880 .' 30  00 

.  i» 

July  1,1881,  amount  available 33,324  70 

=~   ^-. 

Amonnt  (estimated) required  for  completion  of  existing  project 86, 675  30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    86, 675  30 


R  3- 

ICE  HARBOR  AT  SAINT  LOUIS,  MISSOURI. 

At  the  date  of  my  last  annual  report,  an  appropriation  of  $50,000  had 
been  made  by  the  river  and  harbor  act  of  June  14, 1880,  for  construct- 
ing an  ice  harbor  at  Saint  Louis,  Mo. 
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In  that  report,  after  giving  the  proposed  location  of  the  harbor,  I  said : 

There  has  been  no  opportunity,  as  yet,  to  determine  npon  a  completed  project,  bat 
enongh  is  known  of  the  locality  and  the  necessities  of  the  case  to  justify  the  assertion 
that  the  sum  asked  for,  $100,000,  is  less  than  will  be  required  to  complete  the  worL 

This  assumed  that  the  benefit  to  the  commerce  of  Saint  Loais  vooM 
be  sufficient  to  justify  the  expenditure.  That  question  was  not  opened 
at  all.  The  fact  that  an  appropriation  had  already  been  made  for  the 
work,  seemed  to  have  closed  the  discussion  of  that  subject. 

A  plan  of  the  work  was  prepared  as  soon  as  practicable,  and  forwarded 
to  the  department,  with  my  letter  of  August  16, 1880.  This  plan  wjw 
referred  to  the  Board  of  Engineers  for  Fortifications  and  for  Eiver  and 
Harbor  Improvements. 

.  In  the  course  of  my  investigations  it  had  become  evident  that  the 
principal  steamboatmen  of  Saint  Louis  regarded  the  construction  of  the 
ice  harbor  with  great  indifference.  Their  written  evidence  to  this  effect 
was  forwarded  to  the  Board,  with  my  letter  of  October  15,  1880. 

The  report  of  the  Board  placed  this  matter  in  such  a  light,  that  it  was 
decided  by  the  department  to  lay  the  evidence  before  Congress  before 
disposing  of  the  appropriation  of  June  14,  1880. 

The  papers  were  forwarded  by  the  Chief  of  Engineers,  October  30, 1880, 
and  by  the  Secretary-  of  War  to  the  United  States  Senate,  December  11 
1880.  They  were  referred  to  the  Committee  on  Commerce  December 
14, 1880,  and  onlered  to  be  printed,  February  5, 1881.  They  constitute 
Senate  Ex.  Doc.  No.  43,  Forty -sixth  Congress,  third  session. 

The  new  river  and  harbor  bill,  containing  an  additional  appropriation 
of  $10,000  for  this  work,  was  reported  to  the  House  of  Kepresentatives, 
February  3,  1881. 

It  might  seem,  at  first  glance,  that  a  renewal  of  the  appropriation  by 
Congress,  after  the  above-mentioned  reports  were  before  it,  indicated  a 
desire  that  the  work  should  go  on. 

A  comparison  of  these  dates,  however,  would  seem  to  show,  that  the 
new  evidence  was  not  before  the  committee  engaged  in  preparing  the 
bill  which  finally  became  a  law,  March  3,  1881. 

In  consideration  of  the  doubt  which  may  be  reasonably  entertained 
as  to  whether  the  appropriation  of  March  3,  1881,  was  made  with  a  fall 
knowledge  of  the  facts  contained  in  Ex.  Doc.  No.  43,  above  referred  to, 
it  has  been  decided  by  the  honorable  Secretary  of  War  to  postpone  the 
beginning  of  the  work  until  the  matter  can  again  be  brought  to  the  atten- 
tion of  Congress. 

Money  statement. 

Jnly  1,  1880,  araonnt  available $50,000  00 

Amount  appropriated  by  act  approved  March  3,  1681 10, 000  00 

leo.ooow 

July  1,  1881,  amount  available 60,OUO  W 

Amount  (estimated)  required  for  completion  of  existing  project 122, 000  00 


letteb  of  the  chief  of  engineebs. 

Office  of  the  Chief  of  Engineers. 

United  States  Army, 
WashingUm^  D.  C,  October  30, 1880. 

Sir:  I  have  the  honor  to  submit  herewith  a  project  received  fromCapt. 
O.  H.  Ernst,  Corps  of  Engineers,  August  19  last,  for  the  application  of  the 
appropriation  of  $50,000  for  an  ice  harbor  at  Saint  Louis,  Mo.,  by  act 
of  June  14, 1880,  together  with  a  report  firom  the  Board  of  Eugine<^or 
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ortifications  and  for  Biverand  Harbor  Improvement's  of  the  30th  nltimo^ 

>  which  the  subject  was  referred  in  compliance  with  the  requirements 
'the  act. 

That  part  of  the  slough,  Cahokia  Chute^  Civst  of  Arsenal  Island,  which 
below  the  present  dam,  api)ears  to  be  conceded  as  the  most  suitable 
)rtiou  of  the  river  in  the  vicinity  of  Saint  Louis  to  be  converteil  to  tlie 
irposes  of  an  ice  harbor  by  inclosing  it,  except  at  its  outlet,  by  the 
jcessar>'  dikes. 

The  Board  adopts  this  location  and  approves  the  mode  of  construe- 
on  proposed  by  Captain  Ernst^  with  some  u^oilitications  and  n*com- 
eudations,  and  also  approves  the  suggestion  that  the  appropriation  t)f 
Line  14,  1880,  should  be  first  applied  to  raising  the  Cahokia  Dam,  since 
ie  tendency  of  the  present  low  dam  is  to  cause  this  slough  to  tilL 
There  are  differences  of  opinion,  however,  as  to  the  absolute  need  of 
tiis  harbor  and  as  to  its  use  and  availability  in  protecting  the  nver  deet 
curing  winter.  This  has  not  escaped  the  attention  of  the  Board.  Snch 
I.  harbor,  it  appears,  would  probably  be  used  almost  exclusively  by  the 
teiimers  of  the  upper  river  that  now  take  shelter  either  in  .the  Des 
koines  Canal  or  in  Alton  Slough,  and  by  a  small  number  of  boats  that 
^il  to  reach  those  harbors;  not  often  by  the  larger  and  more  costly  class 
f*  steamers  engaged  in  the  lower-river  trade.  These  are  compelled,  as 
matter  of  profit,  to  make  their  trips  to  the  last  moment  of  apparent 
f<ety,  and  if  free  to  move  to  such  a  harbor  for  security  would  be  equally 
^«  to  move  down  stream.  Still,  although  the  use  of  the  harbor  thus 
«oomes  limited,  absolute  immunity  to  the  Saint  Louis  steamers  is  not 
»$:^ible,  and,  in  the  opinion  of  the  Board,  there  will  always  be  occasions 
len  an  ice  harbor  would  be  beneficial. 

fcSince  the  receipt  of  this  report  of  the  Board,  its  senior  member  has 
^nsmitted  to  this  office  replies  from  four  of  the  principal  steamboat- 
^n  of  Saint  Louis  to  a  circular  addressed  to  them  by  Captain  Ernst 
king  their  views  upon  the  expediency  of  building  the  proposed  ice 
'X^hoY,  Their  replies,  also  submitted  herewith,  are  unanimous  against 
taking  into  consideration  the  expense  of  its  construction,  the  annual 
^t  of  keeping  it  open,  and  that  there  are  a  number  of  natural  ice-har- 
^T8  in  th^  vicinity  of  Saint  Louis  equally  accessible.  They  show,  fur- 
^r,  that  if  the  government  should  for  any  reason  fail  to  keep  its  en- 
^nce  open  the  probability  is  that  the  leading  steamboat  interests  would 

>  nothing  to  make  it  available. 

Whilst  approving  the  views  aud  conclusions  of  the  Board  as  to  the  lo- 
"•tion  and  manner  of  construction  proposed  for  this  harbor,  yet,  taking 
to  consideration  these  facts,  coming  from  a  source  that  merits  atten- 
on,  I  beg  leave  to  suggest  that  the  papers  now  submitted  be  transmit- 
itl  to  Congross,  and  that  the  application  of  this  appropriation  be  de- 
^rred  to  await  such  action  thereon  as  this  additional  information  may 
evelop. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineers  J 
Brig,  and  Bvt,  Maj.  Oen. 

Hon.  Alexander  Ramsey, 

Secretary  of  War. 


i 
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report  of  the  board  of  enginsers. 

Office  of  Board  of  Engineers  for  Fortifications, 
AND  for  River  and  Harbor  Improvements,  &€., 

New  Yarky  September  30, 1880. 

General:  The  Board  of  Engineers  for  Fortifications  and  for  River 
and  Harbor  Improvements,  to  whom  was  referred,  by  your  letter  of  the 
23d  ultimo,  the  project  of  Capt.  O.  H.  Ernst,  Corps  of  Engineers,  for 
the  application  of  the  appropriation  of  $50,(>00,  made  daring  the  last 
session  of  Congress  for  an  ice  harbor  at  Saint  Lonis,  Mo.,  have  the  honor 
to  submit  the  following  report: 

The  only  place  of  refuge  in  the  immediate  vicinity  of  Saint  Louis  for 
steamers  detained  there  until  the  river  is  closed  by  ice  is  Arsenal  Island 
Slough,  which,  since  the  construction  of  the  dikes  connecting  the  iM 
with  the  Illinois  shore,  is  shoaling  by  deposition  of  silt.    K  it  can  be 

E reserved  against  further  river  deposit  it  will  furnish  a  sufficient  bar 
or  of  refuge  during  the  ice  season  for  all  steamers,  barges,  &c,  that 
would  seek  its  protection.  Formerly  this  slough  constituted  the  main 
channel,  and  steamers  were  safer  along  the  west  concave  bank  as  against 
ice  fioes  than  in  the  slough  itself,  save  during  exceptional  wiDten 
when  no  security  was  to  be  found  in  the  vicinity.  All  river  improve 
ment,  in  the  neighborhood  of  Saint  Louis  for  the  past  fifteen  years  have 
narrowed  the  low-water  channel  in  which  the  ice  floes  move  and  have 
pressed  that  channel  towards  the  city  shore,  so  that  with  the  closing  of 
Cahokia  Chute  there  will  be  less  protection  at  the  levee,  as  the  ice  field, 
unable  to  escape  through  that  passage,  will  be  forced  into  the  vest 
channel.  In  past  years  whenever  the  ice  has  gorged,  choking  the 
whole  width  of  the  river,  piling  up  on  the  banks  and  on  tne  island  from 
10  to  20  feet,  and  followed  by  floods  with  a  sudden  "break  up,"  the 
destruction  to  shipping  at  this  port  has  been  very  great.  Such  condi- 
tions occuriing  in  the  winters  of  1856  and  1865,  destroyed  or  serioudy 
damaged  the  greater  part  of  the  steamers  at  the  levee^  and  again  in 
1876  some  injury  resulted  to  the  fleet  of  boats.  With  a  single  channel 
it  is  fair  to  presume  that  the  risks  will  be  increased. 

The  opinion  is  entertained  by  many  that  since  the  construction  of  the 
Saint  Louis  Bridge  its  massive  stone  piers  have  exercised  a  beneficial 
ett'ect  in  breaking  up  and  crushing  the  ice  field  pressing  down  from 
above  and  also  in  checking  its  fiow  en  massej  and  it  would  seem  from 
the  records  of  damages  for  the  past  ten  years  that  there  is  good  groood 
for  such  opinion. 

General  Simpson,  in  his  annual  report  dated  August  1,  1877  (see 
Report  of  Chief  of  Engineers,  1877,  part  1,  page  505),  sets  forth  the 
necessity  for  converting  Arsenal  Slough  into  an  ice  harbor  in  fordhle 
terms,  and  apparently  with  the  result  that  plans  and  estimates  theI^ 
for  were  called  for  during  the  succeeding  Congressional  session,  followed 
by  an  appropriation  in  1880  for  its  commencement. 

There  may  be  differences  of  opinion  as  to  the  absolute  need  of  the 
harbor  at  Saint  Louis,  and  as  to  its  use  and  availability  in  protecting 
the  river  fieet  during  the  winter. 

Whatever  may  be  those  differences,  it  is  well  known  that  steamei^ 
and  barges  cannot  lie  along  the  Saint  Louis  river  front  during  the  period 
of  ie^-bound  river  without  taking  the  risk  of  being  more  or  less  injured 
(perhaps  destroyed)  when  the  ice  breaks  up.  So  well  is  this  understood 
that  since  the  building  of  the  Des  Moines  Canal  boats  engaged  in  np- 
river  navigation,  that  can  readily  reach  it,  seek  its  protection  during  tlM 
period  of  fh)zen  river;  others  wintering  at  the  nearer  point — ^Alton 
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agh.  Some  probably  fail  of  refuge  at  either  of  the  abov^e  places  and 
compelled  to  take  their  chances  elsewhere.  But  the  larger  and  more 
tly  class  engaged  in  the  lower-river  traffic  cannot  be  withdrawn  from 
trice  to  go  into  winter  quarters.  They  must  make  their  trips  up  to 
last  moment  of  apparent  safety  and  endeavor  to  get  away  from  port 
:>re  the  river  is  closed.  Such  steamers  will  not  use  an  ice  harbor  at 
at  Louis,  for  if  free  to  move  to  such  harbor  they  would  be  equally 
>  to  run  down  stream  and  make  another  trip.  In  point  of  fact  the 
L  water  of  the  harbor  of  refuge  will  be  frt)zen  probably  many  days 
Dre  the  river  channel  is  closed,  and  that  circumstance  will  preclude 
use  by  the  above  class  of  steamers,  compelled  to  run  as  a  matter  of 
fit  so  long  as  the  channel  is  open. 

t  would  seem,  therefore,  that  an  ice  harbor  at  Saint  Louis  will  be  used 
lost  exclusively  by  those  steamers  and  barges  that  now  take  winter 
ilter  in  the  Des  Moines  Canal  and  Alton  Slough,  and  by  a  small  num- 
r  of  boats  that  fail  to  reach  those  safe  havens.  As  the  lower  river 
Bt  is  inhibited  its  use  by  busings  interests,  some  of  its  steamers  will 
caught  at  the  Saint  Louis  levee  when  the  river  closes,  and,  in  conse- 
leuce,  more  or  less  ii\jury  to  them  may  be  anticipated  from  time  to 
De,  dependent  upon  the  unfavorable  or  favorable  conditions  attending 
e  breaking  up  and  movement  of  the  ice  field.  The  small  losses  sus- 
ined  since  1866  certainly  indicate  more  favorable  conditions,  and  are 
rbaps  in  part  due  to  a  smaller  tieet  exposed,  to  greater  care  on  the 
rt  of  responsible  agents,  and  to  beneficial  results  to  the  massive  bridge 
irs  above.  This  almost  entire  immunity  for  14  years,  excepting  only 
3  year  1876,  cannot  promise,  however,  security  for  the  future.  An 
3eptional  winter  like  that  of  186  >  will  lead  to  exceptional  damages, 
guard  against  which  the  fleet  in  port,  be  it  large  or  small,  has  little 
no  power.  An  ice  harbor  will  be  of  no  avail,  for  the  reason  that  being 
zen  over  it  cannot  be  entered. 

The  foregoing  statements  in  reference  to  the  service  and  management 
the  Mississippi  fleet  on  the  approach  of  severe  winter  weather,  tbreat- 
ng  a  closed  river,  is  not  intended  to  disparage  the  benefits  to  result 
m  the  construction  of  an  ice  harbor  at  Saint  Louis,  but  rather  to  set 
th  it«  limited  availability  and  to  show  that  absolute  immunity  to  the 
int  Louis  steamers  is  not  possible  from  the  nature  of  the  service  re- 
ired  of  them. 

:\s  to  the  question  of  the  location  and  method  of  construction  of  this 
rbor  there  is  apparently  no  difference  of  opinion.  Both  General  Simp- 
1  and  his  successor,  Captain  Ernst,  have  indicated  Arsenal  Island 
mgh  as  the  most  suitable  portion  of  the  river  in  the  vicinity  of  Saint 
uis,  to  be  converted  to  that  use  by  inclosing  it,  except  at  the  outlet, 
the  necessary  dikes.  The  freezing  of  the  nver  and  its  opening  again 
nir  at  comparatively  low  stages,  so  that  a  low  dam  across  the  slough 
d  a  suitable  dike  prolongation  of  Arsenal  Island  Would  give  the  needed 
closure. 

Ffae  maintenance  of  this  harbor,  once  created,  against  filling  by  silt 
[losit  is,  however,  the  difficult  problem  connect^  with  its  construc- 
u,  and,  to  efl'ect  that  end,  it  seems  necessary  to  exclude,  as  far  as  pos- 
le,  the  river  water  from  entering  it,  except  at  its  outlet;  for,  should 
:h-water  with  every  rise  of  the  river  flow  over  the  dam  and  over  the 
t  bank  on  one  side,  and  Arsenal  Island  on  the  other,  sedimentary 
)osition  would  probably  shoal  the  harbor  so  rapidly  as  to  render  it 
rthless  in  a  short  period.  As  set  forth  by  Captain  Ernst  in  his  proj- 
uow  before  the  Board  for  its  consideration  and  report  thereou,  secu- 
:  against  such  shoaling  can  only  be  attained  by  high  dikes.    Though 
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the  waters  of  the  river  may  occasionally  rise  above  the  standard  high- 
water  mark  at  Saint  Louis  (33'.8),  the  project  assumes,  we  think  with 
sufficient  reason,  that  reference  as  the  suitable  height  above  low  gauge 
for  the  inclosing  harbor  dikes.  The  method  of  construction  proposed, 
viz,  making  the  dikes  solid  to  a  level  above  the  ice  range,  according  to 
methods  already  put  in  practice  on  the  Mississippi  River  improvements, 
and  finishing  with  earth  mounds  protected  against  the  wash  of  the  river 
currents  in  high  stages  by  willow  growths,  will,  in  the  opinion  of  the 
local  engineeV,  give  security  to  tlie  inclosing  dam  and  dikes. 

In  conclusion,  the  Board  approves  Captiiin  Ernst's  project  for  an  ice 
harbor  at  Saint  Louis,  as  to  its  location  and  methods  of  construction, 
set  forth  in  his  report  accompanying,  but  with  the  following  qualifying 
remarks  in  regard  to  the  outlet  and  to  the  subject  of  its  shoaling  by 
sedimentary  deposition;  there  are  no  data  sufficient  to  determine  even 
roughly  the  rate  of  this  filling.  The  floating  sediment  varies  continu- 
ously and  irregularly  with  different  gauges  of  the  river  and  other  changes 
reaching  to  its  most  remote  sources.'  Almost  daily  observations  for 
a  year,  made  available  by  a  multiplicity  of  computations,  would  be 
needed  to  determine,  even  approximately,  its  probable  shoaling  at  the 
mouth  of  the  proposed  harbor,  and  thence  extending  somewhat  within. 
It  is  questionable  if  sufficient  allowance  has  been  made  for  this  depo- 
sition, and  if  the  difficulties  to  result  therefrom  have  not  been  under- 
estimated. It  seems  probable  that  the  narrow  passage  or  outlet  ob- 
liquely crossing  the  partial  eddy  below  Arsenal  Island  will  fill  rapidly. 
In  fact,  it  may  be  difficult  and  costly  to  retain  an  open  outlet  to  the 
harbor,  a«  the  flats  above  and  below  are  buiit  up  year  by  year. 

The  exact  length  to  which  dike  M  B  from  the  island  should  extend, 
as  well  as  its  final  direction,  should  be  determined  from  observations 
made  during  the  progress  of  the  work. 

It  is  the  opinion  of  the  Board  that  the  appropriation  of  $50,000  should 
be  applied  to  raising  the  dam  0  B  across  the  slough  to  the  height  of  15 
feet,  provided  it  is  sufficient  for  that  purpose. 

The  project  of  Captain  Ernst,  with  accompanying  tracing,  are  re- 
turned herewith. 

Eespectfiilly  submitted. 

Z.  B.  Tower, 
Colonel  of  EngineerSj  Bvt  Maj.  Oen, 

John  Newton, 
Colonel  of  Engineers^  Bvt  Maj.  Oen, 
Henry  L.  Abbot, 
Lieutenant' Colonel  of  Engineers j  Bvt.  Brig.  Oen, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


PROJECT  op  captain   O.   H.  ERNST,   CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

Saint  LouiSj  Mo.,  August  16,  1880. 

General  :  The  river  and  harbor  act  of  June  14, 1880,  contains  tlie 
following  item,  viz : 

For  ice  harbor  at  Saint  Louis,  Mo.,  fifty  thousand  doUars :  Provided,  That  no  part  of 
this  sum  shall  be  expended  until  a  Board  of  Eugiueers  shall  have  been  convened  aud 
determined  upon  a  plan  for  the  construction  of  the  work. 

In  compliance  with  the  instructions  contained  in  your  letter  of  July 
6, 1880,  directing  me  to  "prepare  and  submit  a  project  for  the  expend!- 


^ 
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re  of  the  appropriation  referred  to,  with  a  view  to  its  reference  to  the 
lanl  of  Engineers  for  Fortifications  and  River  and  Harbor  Improve- 
iots,  for  consideration,"  I  have  the  honor  to  submit  the  following : 
The  site  of  the  proposed  ice  harbor  is  the  chute  east  of  Arsenal  Island, 
Cahokia  Chute.  A  map  of  the  locality,  upon  a  scale  of  ^7^,  is  here- 
th  transmitted.  The  shore  lines  within  the  limits  of  the  proposed 
.rbor,  the  rai<road  embankment,  and  the  soundings,  are  obtained  from 
rveys  made  during  the  present  month.  Lines  of  levels  have  also 
€Q  run  upon  the  lines  of  the  proposed  embankments.  The  rest  of  the 
ap  is  compiled  from  earlier  maps.  The  chute  east  of  Arsenal  Island 
IS  formerly  the  main  channel  of  the  Mississippi  River,  but  was  closed 
navigation  in  1878  by  a  low  dam,  which  was  built  to  a  height  of 
out  9  feet  above  low- water,  but  which  has  settled  about  3  feet.  It  is 
at  portion  of  the  chute  below  the  dam  which  it  is  proposed  to  convert 
to  an  ice  harbor. 

The  object  of  the  harbor  is  to  affonl  a  place  where  vessels  can  be  laid 
» during  the  suspension  of  navigation  in  the  winter,  and  be  secure 
>ra  the  destructive  ettects  of  ice  fields  when  the  ice  breaks  up  in  the 
inter  or  spring.  This  can  be  accomplished  by  raising  the  present  low 
mi  to  a  proper  height.  The  ice  usually  forms  at  the  low  stages  of  the 
vet,  and  is  broken  up  by  a  sudden  rise,  the  danger  to  vessels  being 
er  before  any  great  elevation  of  the  water  is  reached..  A  shelter  built 
a  height  of  20  feet  alKwe  lo^- water  would,  I  think,  afford  ample  pro- 

CtiOD. 

But  in  the  case  of  a  silt-bearing  stream  like  the  Mississippi  it  is  nee* 
sary  to  provide  against  the  destruction  of  the  harbor  by  deposits  of 
diment.  The  great  movements  of  silt  take  place  at  the  higher  stages, 
id  if  at  such  times  the  waters  of  the  river  be  allowed  to  pass  freely 
rough  the  harbor  with  their  normal  velocity  diminished,  as  it  will  be, 
^  the  sudden  enlargement  of  water  way  below  the  dam,  heavy  deposits 
id  a  prompt  filling  up  of  the  harbor  may  be  expected.  It  is  essential 
Pthe  preservation  of  the  harbor  that  the  flood  waters  of  the  river  should 
'  kept  out  of  it  as  far  as  practicable. 

To  keep  them  out  altogether  would  involve  the  construction  of  a 
>8ed  basin  with  gates  of  great  height.  It  is  to  be  doubted  whether 
^h  gates  are  practicable  upon  the  treacherous  soil  which  characterizes 
3  locality.  At  all  events,  their  cost  and  that  of  the  massive  embank- 
*nt8  required  to  sustain  the  pressure  of  a  great  head  of  water  would 
too  great  for  consideration.  A  circulation  of  the  water  can  be  pre- 
tited  by  inclosing  the  harbor  by  dikes  built  to  the  height  of  the  ordi- 
ry  floods.  The  adjoining  land  being  j»ubmergible  at  flood  stages,  it 
11  be  necessary,  besides  raising  the  dam,  to  construct  levees  upon 
senal  Island  and  the  Illinois  shore.  The  mouth  of  the  harbor  will  be 
t  open.  ^ 

^  plan  of  the  works  proposed  is  shown  in  red  upon  the  map.  The 
m  being  raised  to  a  proper  height,  is  prolonged  in  the  shape  of  a  levee, 
1,  2,550  feet  long,  to  the  embankment  of  the  Cairo  and  Saint  Louis 
ilroad  Company.  A  levee,  C  D,  starts  to  the  western  extremity  of 
>  dam,  and  is  carried  down  in  a  straight  line  nearly  parallel  to  the 
►re,  a  distance  of  4,075  feet,  to  its  intersection  with  the  proposed  high- 
ter  line  of  the  Mississippi,  after  rectification.  From  D  the  levee  is 
tinued  upon  the  later  line  down  to  the  foot  of  the  island,  and  is  pro- 
ged  into  deep  water  at  E  by  a  jetty,  the  distance  from  D  to  E  being 
H)  feet. 

'he  question  whether  these  dikes  should  be  carried  to  the  extreme 
rht  of  the  greatest  floods  ever  known  is  a  financial  one.    If  the  dam- 
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ages  inflicted  by  floods  passing  through  the  harbor  at  long  intervals  can 
be  repaired  at  a  cost  less  than  the  interest  on  the  investment  of  capital 
required  to  secore  this  height  above  that  of  ordinary  floods,  it  would  be 
economy  to  stop  at  the  latter  level.  The  flood  of  1844  rose  to  a  height 
of  41^39  above  low-water ;  that  of  1851,  36'.61 ;  and  that  of  1858, 37'.09. 
These  are  the  greatest  heights  recorded  at  this  place.  The  highest  level 
of  the  water  since  1858  is  that  of  1876,  viz,  32'.06.  The  Saint  Louis  city 
directrix  was  formerly  considered  extreme  high- water  mark.  It  is  33'.81 
above  low- water.  I  think  that  this  may  be  adopted  as  the  height  of  or- 
dinary floods.  It  is  quite  possible  that  the  river  may  rise  above  this 
level  again  in  the  future,  but  it  is  extremely  improbable  that  it  will  do 
so  more  often  than  once  in  ten  years.  For  every  foot  that  the  height  of 
the  embankment  is  increased  beyond  33'.8  there  will  be  an  addition  of 
about  $7,000  to  the  cost.  K  it  is  bnilt  higher  than  that  there  is  no  rea- 
son why  it  should  stop  short  of  the  height  attained  by  the  greatest  known 
flood,  or  41'.4.  This  additional  height  of  7.6  would  add  $53,200  to  the 
cost  of  the  work,  the  interest  upon  which  at  4  per  cent,  compounded 
for  ten  years,  would  amount  to  $25,548.09.  It  is  prpbable  that  any  dam- 
age which  might  be  inflicted  by  such  exceptional  flo>od  conld  be  repaired 
for  a  much  less  sum.  The  height  of  33'.8  above  low-water  of  1803  is 
therefore  fixed  upon  as  that  of  the  top  of  the  embankments. 

The  difierence  of  level  between  the  water  above  the  dam  and  that 
below  may  be  obtained  from  the  high-water  slope  of  the  Mississippi  at 
this  point,  which  is  8".8  per  mile.  The  level  of  the  water  above  the  dam 
will  be  the  same  as  that  at  the  head  of  Arsenal  Island ;  that  below  the 
dam  the  same  as  that  at  the  entrance  to  the  harbor.  The  distance  be- 
tween these  points  is  2  miles,  and  the  difierence  of  level  will  therefore 
be  17'^6.  It  is  the  pressure  due  to  this  head  that  the  embankment  at 
the  upper  end  will  have  to  I'esist.  The  head  diminishes  as  the  entraDce 
is  approached,  but  on  the  otlier  hand  this  part  of  the  embankment  will 
be  more  exposed  to  the  shock  of  running  water.  A  uniform  thickness 
of  10  feet  on  top,  with  side  slopes  of  1  on  2,  is  therefore  adoi)ted  for  all 
the  embankments,  the  soil  being  the  light  alluvion  of  the  Mississippi 
Valley. 

The  available  harbor  area  at  dead  low- water  of  1863  will  exceed  oO 
acres.    The  average  steamboat  will  cover  an  area  of  about  12,000  square 
feet,  and  the  average  barge  an  area  of  about  5,<K)0  square  feet.    Aib^ 
allowance  of  50  per  cent,  e^ditional  for  the  waste  space  between  vessels 
will  be  ample.    Upon  this  basis  the  number  of  vessels  which  can  be  bk^-- 
commodated  under  the  most  unfavorable  circumstances  is  estimated  a^ 
93  steamboats  and  93  barges.    4^  very  large  increase  in  the  river  com- 
merce  is  thus  provided  for.    As  a  general  rule  the  water  will  not  fall  a^ 
low  as  the  level  fixed  upon  as  low- water,  so  that  usually  there  will  he 
more  space  than  that  just  given.    With  a  comparatively  small  amount 
of  di-edging,  the  available  space  can  be  increased  to  150  acres  or  more^ 
in  the  future,  if  it  should  be  desired. 

The  mouth  of  the  harbor  being  open,  the  water  will  back  up  through 
the  entrance,  and  coming  to  a  state  of  rest  will  drop  a  large  part  of  its 
sediment.  The  same  bo<iy  of  water  may  be  expected  to  remain  in  the 
harbor  until  the  river  falls,  and  having  once  dropped  its  load  there  will 
be  no  further  damage  until  the  occurrence  of  another  rise.  Most  of  these 
deposits  will  take  ])1ace  near  the  entrance,  and  this  will  in  time  be  closed 
up.  It  will  probably  be  necessary  to  dredge  a  passage  through  it  every 
year.  The  length  of  the  proposed  harbor  is  about  IJ  miles.  The  degree 
of  damage  which  it  will  suft'er  from  silt  deposits  will  diminish  with  the 
distance  from  the  entrance  until  at  the  more  remote  parts  there  will  be 


^ 
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^^      The  distance  ftt)m  the  entrance  to  which  dredging 

n  be  ascertained  only  from  experience.    In  order  to 

^ever,  it  is  desirable  to  form  some  estimate  of  the 

f;^  '*U  be  required.    The  shape  of  the  harbor  is  such 

'^^  ^ay  be  limited  to  that  required  to  procure 

^  ^^  the  shoal  at  the  entrance.    The  height 

^^•* .  "'^ta,  but  my  observation  of  the  river 

hP^^^  ^ow- water  for  the  former  and  J  of  a 

^r^  '*\  T  V  asonable  estimates  of  what  may 


>.''<:;^'-;^  •                 '"^  which  use  the  harbor  will 

V^'-^^^  '^^  .  ^<^  "»>  V                   jmum  amount  of  water,  it 

/'^^"^'\/  '#      ,.  '*  A  cold  weather  will  compel  a 

'^A        '.    «        '  o  depth  must  therefore  be  pro 


'4^'*^',.^    » ^ '   .  feet.    The  prism  of  excavation 

/^»  '^*X  '   '  ^t^»  20  feet  in  depth,  100  feet  in 

/^/^  ''  \J^y  OS  of  1  upon  2, 180  feet  in  width  at 

^'^  ^V/  ^l^ic  yards,  which  at  15  cents  per  yard 

;.  '^'»  ad  numbers,  $10,000  per  annum.    Should 

^  *^  pth  of  6  feet  above  low- water  and  to  a  width 

.tc  possible,  the  volume  of  excavation  would  be 

A  would  cost  much  less,  though  not  in  the  same 

ant  of  the  smaller  scale  of  the  operations.    On  the 

aI  may  sometimes  be  much  greater  than  that  given.    It 

«ry  to  own  a  dredge  and  operate  it  as  long  as  may  be  re- 

rtions  of  the  proposed  works  which  can  be  completed  with- 
ence  from  the  wash  of  the  river  may  be  built  of  earth  or  sand 
the  spot.  These  include  all  the  levees  and  so  much  of  the 
the  jetty  at  the  entrance  as  lie  above  an  18-foot  stage.  For 
1  of  the  dam  lying  below  an  18-foot  stage  a  core  large  enough 
the  water  must  be  constructed  of  riprap,  and  that  portion  of 
ing  below  the  same  level  of  riprap  and  brush.  All  the  slopes 
•otected  by  a  plantation  of  willows.  Whether  the  proposed 
^buildings''  within  the  meaning  of  section  365,  Eevised  Stat- 
United  States,  is  a  question  which,  so  far  as  I  know,  has  not 
>een  decided. 

required  for  its  decision,  and,  in  case  the  levees  are  decided 
dings,''  the  time  required  to  procure  a  cession  of  the  land 
gislatures  of  Illinois  and  Missouri  would  cause  a  delay  in 
ng  of  the  work  which  might  be  an  irreparable  injury  to  it. 
Ion  of  the  present  low  dam  is  to  cause  the  chute  to  fill  up. 
3uld  be  lost  in  raising  the  dam  to  a  height  which  will  pre- 
«sage  of  ordinary  high-water  over  it.  The  funds  now  avail- 
applied  to  that  purpose  without  raising  any  question  of  law. 
Ant  that  that  should  be  done  before  the  coming  winter,  so  that 
shall  be  at  least  partially  protected  from  the  freshets  of  next 

lateof  cost  is: 

'>y  2,550'  lon^.  having  an  average  height  of  7'  Z"  for  a  length  of 
an  average  height  of  2'  3"  for  a  length  of  800^    12,480  cubic 

bankment,  at  20  cents $2,496  00 

un  from  6'  above  low- water  to  18'  above  low- water,  1,750'  long, 
top,  with  slope  1  on  1.    17,111  cnbic  yards  riprap,  at  $1.25.    21,388  75 
dam  below  level  of  18'  above  low-water  to  top  witlth  of  73'.2. 

3  yards  of  earth,  at  65  cents 61,913  80 

im  from  18'  to  33'.  8  above  low -water,  with  a  top  width  of  10' 

Dgh  1,875  feet.    45,645  cubic  yards  earth,  at  50  cents 22, 822  50 
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the  waters  of  the  river  may  occasionally  rise  above  the  standard  high- 
wat«r  mark  at  Saint  Louis  (33'.8),  the  project  assumes,  we  think  witb 
sufficient  reason,  that  reference  as  the  suitable  height  above  low  gaage 
for  the  inclosing  harbor  dikes.  The  method  of  construction  proposed, 
viz,  making  the  dikes  solid  to  a  level  above  the  ice  range,  according  to 
methods  already  put  in  practice  on  the  Mississippi  River  improvements, 
and  finishing  with  earth  mounds  protected  agaiust  the  wash  of  the  rirer 
currents  in  high  stages  by  willow  growths,  will,  in  the  opinion  of  the 
local  engineeV,  give  security  to  the  inclosing  dam  and  dikes. 

In  conclusion,  the  Board  approves  Captiiin  Ernst's  project  for  an  ice 
harbor  at  Saint  Louis,  as  to  its  location  and  methods  of  constraction, 
set  forth  in  his  report  accompanying,  but  with  the  following  qualifying 
remarks  in  regard  to  the  outlet  and  to  the  subject  of  its  shoaling  by 
sedimentary  deposition;  there  are  no  data  sufficient  to  determine  even 
roughly  the  rate  of  this  filling.  The  floating  sediment  varies  coiitina- 
.ousl.v  and  irregularly  with  different  gauges  of  the  river  and  other  change 
reaching  to  its  most  remote  sources.'  Almost  daily  observations  far 
a  year,  made  available  by  a  multiplicity  of  computations,  would  be 
needed  to  determine,  even  approximately,  its  probable  shoaling  at  the 
mouth  of  the  proposed  harbor,  and  thence  extending  somewhat  wiihin. 
It  is  questionable  if  sufficient  allowance  ha«  been  made  for  this  depo- 
sition, and  if  the  difficulties  to  result  therefrom  have  not  been  under- 
estimated. It  seems  probable  that  the  narrow  passage  or  outlet  ob- 
liquely crossing  the  partial  eddy  below  Arsenal  Island  will  fill  rapidly. 
In  fact,  it  may  be  difficult  and  costly  to  retain  an  open  outlet  to  the 
harbor,  as  the  flats  above  and  below  are  buiit  up  year  by  year. 

The  exact  length  to  which  dike  M  B  from  the  island  should  extend^ 
as  well  as  its  final  direction,  should  be  determined  from  observatioM 
made  during  the  progress  of  the  work. 

It  is  the  opinion  of  the  Board  that  the  appropriation  of  $50,000  should* 
be  applied  to  raising  the  dam  0  B  across  the  slough  to  the  height  of  U 
feet,  provided  it  is  sufficient  for  that  x>urpose. 

The  project  of  Captain  Ernst,  with  accompanying  tracing,  are  re- 
turned herewith. 

Eespectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineern^  Bvt.  Maj.  Gen, 

John  Newton, 
Colonel  of  EngineerSj  Bvt  Maj,  Oen, 
EiENRY  L.  Abbot, 
Lieutenant' Colonel  of  Engineers^  Bvt.  Brig.  Otn» 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


PROJECT  OF  captain  O.   H.  ERNST,   CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

Saint  Louis  J  ilfo.,  August  16, 1880. 

General  :  The  river  and  harbor  act  of  June  14, 1880,  contains 
following  item,  viz : 

For  ice  harbor  at  Saint  Louis,  Mo.,  fifty  thousand  doUars :  Provided,  That  no  part< 
this  sum  shall  be  expended  until  a  Board  of  Engineers  shall  have  been  convened 
determined  upon  a  plan  for  the  construction  of  the  work. 

In  compliance  with  the  instructions  contained  in  your  letter  of  Jnjyj 
6,  1880,  directing  me  \iO  ^^i^te\>^T^  aad  submit  a  project  for  Uie  expei  *' 
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rh.  Copy  of  reply  from  Capt.  Henry  C.  Haarstick.  dated  October  14, 1880.  Note. — 
ttain  Haamtick  manages  the  largest  barge  and  throagh-freight  buainess  pf  the 
rer  Mississippi. 

rh.  Copy  of  reply  from  Capt.  8.  S.  Rogers,  dated  October  12,  1880.  Note. — Cap- 
I  Rogers  manages  the  principal  steamboat  interest  of  the  Missouri  River. 

rhese  replies  are  unanimoas  against  the  expediency  of  constructing 
ice  harbor.  They  show  that  if  the  government  should  construct  the 
rk,  and  then  for  any  reason  should  fail  to  keep  the  entrance  open,  the 
Eimboatmen  would  do  nothing  to  make  the  harbor  available, 
k)  far  as  the  government  fleet  under  my  charge  is  concerned,  the 
litional  security'  offered  by  the  harbor  would  not  be  worth  any  con- 
erable  percentage  of  the  estimated  cost — $10,000 — of  keeping  the 
rbor  open.  My  fleet  now  eoniprises  2  tow-boats,  1  steam-launch,  16 
rges,  6  quarter- boats,  6  jiile-drivers,  or  31  vessels,  besides  skifl's,  flats, 
il  floating  ways.  A  safe  harbor  nesir  the  city  would  be  a  great  con- 
Dience,  but  it  is  not  a  vital  necessity.  About  $300  per  annum  would 
as  much  as  I  should  think  it  expedient  to  pay  for  it.  That  sum  would 
suflicient  to  pay  for  extra  heavy  lines  and  several  additional  watch- 
m  during  the  lew  weeks  wlien  danger  is  to  be  apprehended;  and  if 
e  vesels  are  judiciously  located  when  laid  up  for  the  winter  they  will, 
:hink,  be  reasonably  safe. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Captain  ofUtiffineers. 
Col.  Z.  B.  Tower,  Corps  of  Engineers^ 

President  Board  of  Engineers  for  Fortifications  and 

River  and  Harbor  Improvetnent^. 


circulajl  letter  of  captain  o.  h.  ernst,  corps  of  engineers.. 

Engineer  Office,  United  States  Army, 

Saint  LouUj  Mo.,  October  5, 1880. 

Jir:  You  will  confer  a  great  favor  npon  me  if  you  will  give  me,  in  writing,  your 
W8  as  to  the  expediency  of  constructing  the  proposed  ice  harbor  at  this  place,  bear- 
l  in  mind  that  tlie  work  will  be  a  costly  one  in  the  beginning,  and  will  be  the  source 
beavy  annual  expense  for  its  preservation.  I  should  like  to  be  informed  as  to  how 
ich  your  business  would  be  benefited  by  it ;  that  is  to  say,  how  much  you  could 
)rd  to  contribute  annually  towards  its  preservation  in  case  it  should  be  abandoned 
the  government.  It  will  increase  the  force  of  your  statement  if  you  will  give  the 
mber  of  vessels  under  your  control  which  frequent  this  jiort. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
•  Captain  of  Engineers, 


letter  of  president  of  keokuk  northern  line  packet  company. 

Keokuk  Northern  Line  Packet  Company, 

Saint  Louis,  October  9,  1880. 

§IR :  Replying  to  your  favor  of  the  5th  instant,  will  say  it  is  my  opinion  that  it 
•uUl  be  impracticable  to  build  and  maintain  an  ice  harbor  by  dikes  and  permanent 
ms,  unless  at  a  very  heavy  cost  of  building  and  the  expenditure  of  a  large  sum  in 
intaining  the  same. 

[f  the  government  should  abandon  it  I  do  not  think  steamboat  owners  would  be 
le  to  preserve  and  keep  it  in  order.  Our  company  could  not  agree  to  contribute  for 
it  purpo»e. 

Yours,  respectfully, 

Wm.  F.  Davidson, 
President, 
).  H.  Ernst, 

Captain  of  Engineers, 
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LETTER  OF  SUPERINTENDENT  SAINT  LOUIS  AND  VICK8BURQ  ANCHOR  LINE. 

•       /  .  ' 

Office  of  Saint  Louis  and  Yicksburo  Anchor  Line, 

Saint  LouiB,  October  8, 1880. 

Dear  Sir  :  Yonrs  of  October  5  to  hand,  requesting  me  to  express  my  views  iu  writing 
as  to  the  expediency  of  constrncting  the  proposed  ice  harbor  at  this  place.  If  lam 
correctly  iniormed,  the  place  designated  is  between  Arsenal  Island  and  the  Illinois 
shore,  the  head  of  which  is  already  or  partially  dammed. 

This  place  I  am  satisfied  would  be  of  no  benefit  to  the  boating  interest  of  Saint 
Louis,  but  would  make  an  excellent  harbor  for  flat-boats  and  boats  not  used  in  the 
winter  for  a  few  years ;  but  the  expense  of  keeping  it  so  as  to  be  available  for  even 
flats  or  barges  would  be  so  great  that  the  government  would  soon  abandon  it. 

My  reasons  for  making  the  above  assertion  are : 

1st.  It  being  so  far  awav  from  the  business  part  of  the  cit^  or  repair  shops,  with  the 
river  to  cross,  that  it  would  not  be  available  for  repairs,  painting,  dE.c.,  dE.c.,  of  boats 
laid  up  for  winter. 

2d.  The  majority  of  the  boats  of  Saint  Louis  are  seeking  business  during  the  winter; 
the  smaller  boats  going  into  the  southern  streams,  Yazoo,  White,  Arkansas,  Ked  Rirer, 
bayous,  lower  coast,  &c.,  while  the  Saint  Louis  and  New  Orleans  boats  proper,  and 
the  barge  lines,  are  all  seeking  business  at  this  season  of  the  year,  and  do  not  desire  to 
have  their  boats  above  Cairo,  when  there  is  any  probability  of  the  river  freezing  ap, 
as  the  Mississippi  River  is  hardly  ever  closed  below  Cairo. 

There  is  an  immense  amount  of  business  done  between  Cairo  and  New  Orleans  dnr- 
ing  the  winter  months. 

The  cotton  crop,  oil  and  seed,  and  supplies  to  plantations  in  return  for  cotton  are 
all  moved  during  this  season  of  the  year. 

3d.  The  nature  and  character  of  the  river  at  this  point,  only  20  miles  below  tlie 
mouth  of  the  Missouri,  is  that  it  carries  a  large  amount  of  sediment  or  sand,  and 
wherever  the  current  is  stopped  it  will  deposit  its  sediment,  and  the  lower  end  or  en- 
trance to  the  ice  harbor  would  be  at  the  lower  end  of  Arsenal  Island,  wbere  there  is 
DO  current,  and  where  the  river  is  wide,  would  naturally  fill  up  with  this  sand  or  sedi- 
ment, and  the  amount  of  dredging  that  would  have  to  be  done  every  year  woolti  ] 
render  it  impracticable. 

We  are  running,  including  the  Memphis  Line,  the  Vicksbnrg  Line,  and  New  OrleanA 
Line,  20  steamers. 

There  are  a  number  of  excellent  natural  ice  harbors  near  Saint  Louis,  and  Iar^« 
enough  for  all  our  boats.      1st.  Behind  Quarantine  Island;   2d.  Platiu  Rock;  '^^^ 
Saline  Island ;  4tb.  Chester ;  5th.  Grand  Tower,  Powers  Island,  and  others,  wbe:Kr^ 
there  is  plenty  of  water,  and  the  ice  cannot  get  into  until  broken  into  small  pieces,  **^^^ 
the  expeuse  of  gettiug  our  boats  to  these  places  would  be  so  small,  in  comparison  wi^^ 
the  scheme  proposed,  that  we  could  not  undertake  to  [do]  any  part  of  the  work  if  t 
government  should  abandon  it. 
Yours,  very  respectfully, 

Jno.  p.  Reiser, 
Superintendent  Saint  Louis  and  Vickahurg  Anchor  Lin^ 

O.  H.  Ernst, 

Captain  of  EngineerSy  U,  S,  A, 


letter    of    vice-president   and   general   superintendent   MISSISSIPPI   valk-^ 

transportation  company. 

Office  of  the  Mississippi  Valley  Transportation  Company, 

Saint  LouU,  October  14,  1880. 

Dear  Sir:  In  answer  to  your  letter  of  5th  instant,  asking  my  views  as  to  the  expe- 
diency of  constructing  the  proposed  ice  harbor  below  here,  and  after  taking  into  god- 
sideration  the  expense  of  constructing  it,  and  the  necessary  annual  expense  of  keeping 
the  foot  of  it  open,  besides  the  other  expenses,  I  have  come  to  the  conclusion  that  as 
far  as  this  company  is  concerned  )pre  would  hardly  make  use  of  it  oft«n  enough  to 
warrant  any  expenditure  of  money  annuallv.  and  hence  could  not  promise  to  contrib- 
ute anything  in  case  the  government  should  abandon  it  after  completion.    Our  aim 
at  all  times  is  to  keep  our  boats  and  barges  in  open  water  ready  for  use  when  business 
offers;  hence,  when  cold  weather  sets  in  they  are  left  at  Cairo,  but  if  a  tow  (as is 
sometimes  the  esse)  is  caught  above  Cairo  in  ice,  we  have  found  no  trouble  in  finding 
a  natural  and  safe  harbor  to  get  them  into  ;  in  addition  to  this,  we  find  that  since  the 
completion  of  the  bridge  the  danger  from  ice  in  our  harbor  has  been  very  much  de- 
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creased,  so  much  so  that  we  do  not  think  the  risk  of  damage  great  enough  to  remo\e 
any  boats  we  happen  to  have  in  oar  harbor  when  the  river  threatens  to  close.^ 

In  conclusion,  I  beg  to  state  that  this  company  owns  and  operates  43  barges  and  7 
tow-boats. 

Very  respectfully, 

HenrV  C.  Haarstick, 
Vice- President  and  General  Superintendinf, 
Capt.  O.  H.  Ernst, 

Captain  of  Engineers y  U,  8.  A. 


letter  op  president  kansas  city  packet  company. 

Kansas  City  Packet  Company, 

Saint  Louis,  October  12,  18^.0. 

Sin:  In  reply  to  yours  of  5th  Instant,  in  regard  to  the  construction  of  an  ice  harbor 
at  this  place,  I  will  say  that  in  my  opinion  it  is  inexpedient. 

I  am  also  of  the  opinion  that  the  business  of  this  company  would  not  be  benefited  to 

such  an  extent  as  to  jnstifv  any  annual  contribution  toward  the  preservation  of  such 

a  harbor  in  case  it  should  be  constructed  by  the  government  and  then  be  abandoned. 

This  company  controls  at  the  present  time  2  steamboats  and  2  barges  which  frequent 

this  port. 

Very  respectfully, 

C.  S.  Rogers, 

President. 
Capt.  O.  H.  Ernst, 

D.  S,  Engineer. 


R  4. 

IMPROVEMENT  OP  THE  MISSISSIPPI   RIVER  AT  OR  NEAR  CAPE  GIRAR- 
DEAU,  MISSOURI,  AND  MINTON  POINT,  ILLINOIS. 

A  detailed  hydrographic  surv^ey  of  this  locality  was  made  in  the  au- 
tamn.  A  project  for  the  improvement  was  forwarded  to  the  depart- 
ment with  my  letter  of  January  12, 1881. 

It  has  not  been  possible  to  begin  the  work  this  spring,  for  want  of 
necessary  plant.  One  steam  pile-driver  has  been  constructed,  and  other 
plant  is  being  accumulated  as  rapidly  as  possible.  It  is  expected  that 
the  work  can  be  begun  within  a  short  time. 

Statistics  of  the  commerce  of  Cape  Girardeau  for  the  year  ending 
December  31, 1880,  have  been  collected  under  my  direction,  during  the 
Paet  winter,  by  Mr.  Charles  Moeller.    They  are  as  follows,  viz : 


S^ght  shipped 

*reight  received 

Total  shipments  and  receipts 


Tons. 


16,848 
4,844 


21,682 


Pounds. 


771J 
1,665 


2,436i 


Freight 
charges. 


$62,662:54 
14, 593  44 


77, 255  98 


The  above  includes  2,548  tons  and  166  pounds  shipped  from'  Cape 
Girardeau  by  a  firm  who  do  business  in  East  Cape  Girardeau,  Ill.,'*upon 
^hich  the  charges  were  $8,522.30. 

The  expenditures  were  $4,820.16. 

100  E 


1586      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Money  statement 

July  1, 1880,  amount  available $80,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

130,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880. 4,820  16 


July  1,  1881,  amount  available * 25,179  84 

Amount  (estimated)  reauired  for  completion  of  existing  project 60, 170  16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     60, 170  16 


R5. 

IMPROVEMENT  OF  OSAGE  RIVER  IN  KANSAS  AND  MISSOURI. 

SHIPLEY^  SHOAL. 
(9  miles  from  the  mouth.) 

The  training  wall  was  extended  down  stream  about  240  feet,  bat  was 
not  completed.    The  channel  depth  is  less  than  2  feet. 

rice's  SHOAL. 
(13  miles  from  the  mouth.) 

The  channel  at  this  shoal  having  become  partially  filled  up,  was  exca- 
vated to  a  depth  of  nearly  2  feet,  involving  the  removal  of  720  cubic 
yards  of  gravel.    Further  excavation  is  necessary. 

LOCKETT'S  island   SHOAL. 
(19  miles  from  the  month.) 

Similar  work  had  become  necessary  at  this  shoal;  352  cubic  yards  of 
gravel  were  removed,  deepening  the  channel  to  nearly  2  feet.  Farther 
excavation  is  necessary. 

burd's  shoal. 

(21f  miles  from  the  mouth.) 

The  training  wall  was  extended  down  stream  about  500  feet;  372  cubic 
yards  gravel  were  excavated  from  the  channel,  deepening  it  to  2  feet 

MOORE'S  PLATS. 
(40  miles  from  the  mouth.) 

A  straightening  of  the  chute  at  this  place  being  necessary,  that  work 
was  begun  about  two  weeks  before  the  close  of  the  fiscal  year.  Opera- 
tions had  extended  only  to  quarrying  a  small  quantity  of  rock  and  be- 
ginning the  excavation  of  the  new  channel. 

There  had  previously  been  removed  from  this  chute  during  the  year 
nine  snags  and  forty-three  overhanging  trees.  A  depth  of  2  feet  in  the 
old  channel  is  preserved. 

kirkman's  shoal. 

(47f  miles  from  the  mouth.) 

A  break  160  feet  long  in  the  training  wall  was  repaired,  and  a  small 
bar  at  the  foot  of  the  chute  was  removed  by  scrapers,  deepening  the 
channel  to  2  feet. 
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BEBBT'S  SHOAL. 

(51  miles  from  the  mouth.) 

rorks  designed  for  the  improvement  of  this  shoal  were  ozecuted 
dance  with  the  plan  described  in  my  last  annual  report.  They 
of  a  cross  dam  650  feet  long,  founded  for  a  part  of  its  length  upon 
^tate  work,  and  of  a  training  wall  2,620  feet  long,  parallel  to  the 
ik,  confining  the  stream  to  a  width  of  80  feet.  After  their  con- 
D  a  bar  was  formed  at  the  foot  of  the  chute,  the  excavation  of 
as  begun,  but  was  not  completed.  Eighty  cubic  yards  of  gravel 
cavated  by  scrapers.  Four  snags  and  three  overhanging  trees 
noved.    The  channel  depth  is  less  than  2  feet. 

music's  shoal. 

(54  mile6  from  the  mouth.) 

y  oabic  yards  of  gravel  were  excavated  by  scrapers,  deepening 
mel  to  2  feet;  ninei  snags  and  thirty-four  overiianging  trees  were 

I. 

SALIKE  SHOAL. 

(56i  miles  from  the  mouth.) 

is  shoal  245  cubic  yards  of  gravel  were  excavated  by  scrapers, 
ng  the  channel  to  2  feet ;  thirty-seven  overhanging  trees  and 
c  snags  were  removed  last  autumn,  and  this  spring,  three  snags 
Bteen  overhanging  trees. 

TOWN  SHOAL. 
(59^  miles  from  the  mouth.) 

nags  and  seven  overhanging  trees  were  removed,  and  230  cubic 
ravel  excavated  by  scrapers,  deepening  the  channel  to  2  feet, 
dition  to  the  foregoing,  snags  and  overhanging  trees  were  re- 
from  the  following  shoals,  viz:  Dixon's,  Bois  Brul6,  Hoskin's, 
rd  song's. 

allowing  table  gives  the  amount  expended  at  each  locality,  in- 
the  cost  of  engineering  and  contingencies: 


Kameofwork. 

Expended 
prior  to  July 
1,  1880. 

Expended  dar- 
ing fiscal  year 
ending  Jane 
'30, 1881. 

Total   cost 
to  Jane  30, 
1861. 

mt  and  ffQi*y4T9  (not  k>cat^>  ,,,,tt 

$139, 254  88 

$139, 254  88 
661  76 

hoal 

$561  76 

372  88 

167  16 

•           824  99 

31  76 

1,974  52 

504  14 

6, 449  95 

146  61 

919  44 

213  27 

252  22 

325  60 

112  90 

il 

372  88 

aland  Shoal 

167  16 

al 

824  99 

mJ 

31  76 

ats  Shoal... 

1,974  52 

Shoal 

504  14 

ya\ 

6,449  96 

goad. 

146  61 

kl  , 

919  44 

Shoal 

213  27 

Ml 

262  22 

boal 

325  60 

Shoal 

112  90 

a. ...... •...•....•• 

139,254  88 

12,847  20 
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An  attempt  was  made  to  introdace  the  contract  system  upon  such  of 
these  works  as  were  capable  of  detailed  specificatious  in  advance. 

The  lowest  bid  received  was  so  much  larger  than  what  the  work  had 
been  executed  for  in  previous  years,  that  it  would  manifestly  have  been 
detrimental  to  the  interests  of  the  United  States  to  accept  it.  All  bids 
were  therefore  rejected,  and  the  work  was  carried  on  as  heretofore  by 
hired  labor. 

The  result  of  the  year's  work  is  an  extension  of  the  improvement  to 
Tuscumbia,  60  miles  from  the  mouthy  and  a  continuous  2-foot  navigation 
to  tiiat  place,  except  at  Shipley's,  Kice's,  Lockett's  Island,  and  Berry's 
Shoals. 

Additional  excavation  will  soon  be  required  at  Clark's  Island,  Bois 
Brul6,  White  Oak,  and  possibly  other  shoals. 

SURVEYS  AND  GAUGES. 

A  survey  of  the  river  above  Tuscumbia  as  far  as  Eainey  Creek  waa 
made  in  the  autumn  with  a  view  to  preparing  plans  of  improvement. 
The  maps  were  forwarded  to  the  department  with  my  report  of  April  21, 
1881. 

A  gauge  was  established  at  Tuscumbia  and  read  for  the  first  time  a 
the  25th  of  August.  The  zero  was  placed  at  what  had  been  low-wat 
mark. 

The  subsequent  removal  of  Town  Shoal,  however,  lowered  the  po^ 
above,  so  that  the  water  has  occasionally  fallen  below  the  zero.  Tlk^ 
record  is  appended,  marked  B. 

In  order  to  give  the  river-men  early  notice  of  a  coming  rise,  a  secon-^^ 
gauge  was,  at  their  request,  established  this*spring  at  Warsaw,  Mo»^ 
about  172  miles  fiK)m  the  mouth.    It  was  read  for  the  first  time  on  thr — 
7th  of  June.    The  record  is  appended,  marked  C. 

The  works  upon  the  Osage  River  were  under  the  supervision  of 
W.  S.  Simpson,  assistant  engineer,  whose  report  is  appended,  marked  ^ 

Attention  is  invited  to  the  statement  of  the  commerce  of  tne  river,  ai 
tached  to  his  report,  irom  which  it  appears  that  about  18,400  tons 
freight  were  carried  during  the  year  by  boat ;  and  7,000,000  feet  of  lo, 
and  over  1,000,000  railway  ties  were  rafted. 

The  average  charge  for  freight  being  $2  per  ton,  the  total  fireigtr^^ 
charges  for  the  year  were  about  $36,800. 

A  study  of  the  river  above  Tuscumbia  has  shown  that  the  syste^^ 
of  improvement  practiced  upon  the  lower  river  cannot  properly  be  e:^ 
tended. 

It  is  thought  that  a  lock  and  dam  improvement  should  not  be  under- 
taken on  account  of  its  great  cost,  over  $3,000,000,  without  the  expess 
sanction  of  Congress. 

It  has,  therefore,  been  concluded  to  limit  operations  above  Tuscumbia 
for  the  present  to  the  removal  of  such  snags  and  bowlders  as  may  be 
found  in  the  channel,  and  the  removal  of  overhanging  trees  from  the 
banks. 

It  is  proposed  to  carry  this  work  to  Osceola,  the  head  of  navigation, 
about  230  miles  from  the  mouth. 

The  indefinite  character  of  the  work  renders  it  impracticable  to  make 
an  accurate  estimate  of  its  cost,  and  a  new  supply  of  similar  obstacles 
may  be  expected  in  the  ftiture. 

It  is  thought  that  the  funds  now  available  will  be  sufficient  to  do  all 
that  will  be  necessary  in  the  next  two  years.  Accordingly  no  estimate 
is  submitted  for  the  year  ending  June  30,  1883. 
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Money  statement 

-July  1,  1880,  amount  available $30,794  99 

Miscellaneous  receipts 3^  62 

Amount  appropriated  by  act  approved  March  3, 1681 20»  000  00 

$50, 827  Gl 

July  1,  1831,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18«0 18,918  73 

July  1,1831,  amount  available 31,908  88 


Abttract  of  proposals  for  furnishing  the  materials  and  doing  the  tcork  for  the  improvement 
of  the  Osage  Biver,  received  in  response  to  advertisement  dated  August  9, 1880,  and  opened 
August  26,  1880,  hjf  Capt.  O.  H.  Ernst,  Corps  of  Engineers. 


IfsLines  of  bidders  and  resi* 
dence. 


Hez&Ty  W.  Kolkmeyer  and 
SaAiael  W.  Soorem,  Jef- 
f"ortonCitv,  Mo. 

»»•  'VT.  McClarg.  Jefferson 
City,  Mo. 


Brash. 


Per  cord. 
$1  85 


2  00 


Stone. 


Small  stone 


Sand  or 


>uiit  ..^uc      gravel 
or  gravel  ^,*,™«, 


Per  eu.  yd. !  Per  eu  yd. 
$2  85  $0  65 


3  00 


1  50 


excavation. 


Per  eu.  yd. 
$0  35 


1  25 


Labor    of 
men. 


Per  hour. 
$0  14i 

0  15 


Labor    of 

teams,  with 

driver. 


Per  hour. 
$0  37 

0  30 
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BEPORT  OF  MR.   W.   8.   SIMPSON,   ASSISTANT  ENGINEER. 

Jefferson  City,  Mo.,  August  1,  1881. 

.  C^APTAiN :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improving 
^*x^  Osage  River,  Missouri  and  Kansas,  for  the  fiscal  year  ending  June  30,  1881. 

Oq  the  23d  of  July,  18S0,  I  was  informed  by  you  that  the  sum  of  |30,000,  appropri- 
**^d  by  the  river  and  harbor  act  of  June  14, 1880,  was  available  for  improvement  of  the 
^^'^^r,  and  that  so  much  of  it  as  was  required  would  be  employed  m  extending  the 
?^^ining-wall  at  Shipley's  Shoal,  extending  the  training-wall  at  Burd's  Shoal,  building 
?*^Q  dam  and  training- wall  at  Berry's  ShoaL  in  accordance  with  plans  submitted  in  my 
J^^ter  of  March  2, 1880,  and  in  cleaning  out  Music,  Saline,  Burdsong,  and  Town  Shoals. 
/^  *^e  allotments  for  these  localities  were  as  follows  :  Shipley's  Shoal,  |5,200 ;  Burd's, 
•^»200;  Berry's,  |7,500:  Music,  Saline,  Bardsong,  and  Town  Shoals,  $3,800. 
«^  *rhe  work  at  Music,  saline^  Burdsong,  and  Town  Shoals  was  to  be  carried  on  by  hired 
^^^or  and  purchase  of  material  in  open  market.  The  work  at  the  other  places  was  to 
^^ve  been  carried  on  by  contract. 

On  the  26th  of  July  I  submitted  to  you  the  proposal  of  J.  W.  MoCIurg  for  hire  of 


^l^amer  Emma  and  barges  for  work  at  tlie  shoals  of  iCnsic,  Saline,  Burdsong,  and  Town. 
^H  August  3  I  was  authorized  by  you  to  employ  the  steamer  and  barges.     It  was  not 
^Util  the  9th  of  that  month  that  we  were  able  to  get  the  steamer.    On  that  day  we  left 
^sage  City,  and  in  proceeding  up  the  river  was  obliged  to  stop  for  half  a  day  at  Dixon's 
^hoal  for  the  purpose  of  cutting  and  removing  six  leaning  trees  from  the  bank  at  the 
«lead  of  this  Bhoal,  which  had  become  an  obstacle  to  navigation  at  this  point.    I  was 
%]so  obliged  to  stop  at  Moore's  Flats  and  remove  three  large  snags  whicn  had  lodged 
in  that  chate.    We  reached  Music  Shoal  on  the  11th.     Work  at  this  shoal  consistecTin 
outtine  and  removing  from  the  bank  thirty-four  trees  and  in  pulling  nine  snags,  also 
excavating  80  cubic  yards  of  gravel  from  the  channel.    The  amount  expended  at  this 
shoal  was  9146.61.    Work  was  finished  at  this  point  on  the  15th,  and  on  the  same  day 
I  moved  to  and  commenced  work  at  Saline  Shoal.    The  work  here  consisted  in  cutting^ 
from  the  bank  thirty-seven  overhanging  trees,  removing  forty-six  snags,  and  in  exca- 
vating 245  cubic  yards  of  gravel  from  the  same.    Work  was  finished  at  this  point  on 
the  20th.    Amount  expended,  $500.09. 

At  this  time  I  received  instructions  from  you  to  transport  the  surveying  party,  who 
were  to  survey  that  portion  of  the  river  between  Tuscumbia  and  Rainey  Creek,  from 
Osage  City  to  Tuscumbia.  The  steamer  went  from  this  i>oint  to  Osage  City  and  re- 
turned with  the  surveying  party  to  Tuscumbia  on  the  24tn,  and  I  commenced  work  on 
the  same  day  at  Burdsong  and  Town  Shoals.  The  work  at  Burdsong  consisted  in  out- 
iing  14  trees  from  the  bank  and  removing  thirty-eight  snags  from  the  channel.    Amount 
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expended  on  this  shoal,  $213.27.  At  Town  Shoal  of  cutting  seven  trees  from  the  bank 
and  lemoviug  ten  snags,  and  scraping  230  cubic  yards  of  gravel  from  the  cbumeL 
Amoant  expended,  $2^.22.    Work  wae  finished  at  these  shoals  Angnst  the  28th. 

The  boat  and  party  were  then  moved  to  Kirkman's  Shoal  for  the  pnrpoee  of  repair- 
ing a  break  in  the  training-wall  made  by  ice  and  rafts,  and  also  to  dreage  oat  a  small 
bar  at  the  foot  of  the  chute.  The  break  was  160  feet  in  length.  The  bar  was  about 
75  feet  in  length  and  extended  nearly  across  the  channel.  This  work  was  finiahed 
September  9.    These  repairs  cost  the  snm  of  $504.14. 

On  August  9  your  advertisement  for  proposals  for  improving  this  river  at  the  shoaU, 
where  it  was  intended  that  the  work  should  be  done  by  contract,  appeared,  and  said 
proposals  were  opened  by  you  on  the  26th  of  Augnst,  and  all  bids  for  the  same  prov- 
ing too  high,  were  rejected.  And  on  September  2  1  was  advised  **  that  all  work  npon 
the  Osage  River  under  the  present  appropriation  will  be  carried  on  by  hired  labor, 
and  purchase  of  material  in  open  market^ ^^  and  directing^  upon  the  completion  of  tin 
work  at  Kirkman's  to  commence  operations  at  Berry's  Shoal.  On  September  9,  the 
boat  and  barges  were  moved  to  Berry's  Shoal.  The  work  to  be  done  at  this  shoal 
contemplated  the  construction  of  a  cross-dam.  650  feet  in  length,  using  a  portion  of 
the  old  State  dam  for  the  foundation  of  part  oi  this  dam.  and  a  training-wall  2,620  feet 
in  length,  contracting  the  river  to  a  width  of  80  feet.  On  account  of  a  sudden  rise  in 
the  river  we  were  not  able  to  commence  work  at  this  point  until  the  13th,  in  Uie 
meantime  the  steamer  was  ordered  to  report  to  Assistant  Engineer  S.  £.  McGregory, 
for  the  purpose  of  moving  his  party  from  about  10  miles  above  Tuscumbia  to  Raioey 
Creek. 

Work  on  the  cross  dam  at  Berry's  Shoal  was  finished  on  the  20th September,  and  on  the 
training- wall  October  28.  This  shoal  was  one  that  although  the  bar  formcid  was  long 
and  the  water  spread  over  quite  a  distance,  the  river  beine  at  this  point  900  feet  wide, 
it  was  still  more  susceptible  of  improvement,  and  with  less  expense,  on  account  of 
having  the  left  bank  of  the  river  to  work  against,  than  some  of  the  shoals  below ;  there 
is  also  an  island  at  this  point  which  divides  tlie  river.  The  plan  proposed  for  this 
work  was  to  confine  the  water  by  a  wall  parallel  to  one  bank  with  a  channel  wbose 
depth  were  function  of  the  quantity  of  water,  and  to  decrease  the  slope  by  extending 
the  length  until  the  velocity  of  the  water  at  the  stage  preceding  that  of  low-water 
would  maintain  the  channel  by  it«  scour.  The  cross-dam  was  built  of  stone,  with  the 
exception  of  that  part  which  closed  the  chute  behind  the  island,  where  brush  was  used 
for  the  foundation,  the  base  of  the  same  beins  about  16  feet,  and  brought  up  to  8  fi^t 
on  top,  and  built  to  a  height  of  2^  feet  above  low- water.  The  training- wall  was  built 
of  brush  and  rock,  the  brush  being  laid  at  right  angles  to  the  current  and  loaded 
with  rocks,  the  brush  being  held  in  place  by  stakes.  The  base  of  the  walls  varied 
from  12  to  14  feet  in  breardth,  according  to  the  depth  of  water,  and  was  built  to  a 
height  of  3  feet  above  low-water.  The  length  of  the  cross-dam  was  650  feet  and  the 
training  wall  2,620  feet,  making  a  total  of  3,270  feet  of  work.  The  amount  of  stone 
used,  which  was  nearly  all  got  by  quarrying,  was  5,457  cubic  yards,  and  of  brash  8^ 
cords.  There  was  also  excavated  from  the  channel  760  cubic  yards  of  gravel,  and 
thirteen  snags  removed,  and  fifty-two  trees  cut  from  the  shore.  Total  amoant  ex- 
pended, 16,200.75. 

Work  at  this  point  being  finished,  the  boat  and  barges  were  moved  to  Bnrd's  Shoal 
for  the  purpose  of  extendiug  the  training-wall  built  at  this  place  last  season.  Work  wtf 
commenced  here  on  November  1,  and  carried  on  until  the  12th,  at  which  time  we  had 
Buooeeded  in  extending  the  wall  500  feet  and  excavating  the  channel  at  the  foot  of 
the  chute  for  150  feet,  moving  therefrom  372  cubic  yards  of  gravel,  and  using  in  the 
constonction  of  the  wall  991  cubic  yards  of  stone.    Amount  expended,  $824.99. 

While  working  at  this  point  I  was  informed  that  the  shoals  at  Rice's  and  at  l^^' 
ett's  Island  had  oecome  so  flattened  out  as  to  stop  all  navigation  up  the  river.  Thee^ 
are  two  small  shoals  lying  between  Shipley's  and  Burd's  Shoals.  The  former  betweea 
Shipley's  and  Bolton's,  the  latter  between  Bolton's  and  Burd's  Shoals.  The  first  a  dia^ 
tMice  of  13  miles  from  the  mouth  of  the  river,  and  the  latter  19  miles.  Upon  ^^^^ 
ination  I  found  that  the  cuts  that  had  been  made  through  these  shoals  in  1874  had 
become  so  filled  up  that  at  Rice's  Shoal  there  was  only  about  16  inches  of  water  for  a 
distance  of  250  feet,  and  at  Lockett's  Island  only  about  18  inches  for  a  distance  of 
150  feet.  I  immediately  set  some  teams  to  work  to  excavate  a  channel  through  theet 
places,  and  succeeded  in  excavating  from  Lockett's  Island  352  cubic  yards  of  gravel, 
at  a  cost  of  $157.16,  and  from  Rice's  720  cubic  yards  at  a  cost  of  $372.68. 

The  weather  at  this  time  became  very  cold,  so  that  it  wae  impossible  to  make  aa 
good  channel  as  I  would  have  liked  to  have  made,  but  I  succeeded  in  getting  a  depth 
of  3  feet  through  both  shoals,  and  afterwards  came  through  these  uioaIs  with  the 
boat  and  bargee.    1  hese  channels  were  excavated  to  a  widtn  of  50  feet. 

Upon  the  completion  of  the  work  at  Burd's  Shoal  the  boat  and  bargee  were  moved 
to  Snipley's  Shoal,  and  the  work  of  extending  the  training-wall  at  this  shoal  dowi 
stream  commenced  and  carried  on  until  November  20.  We  succeeded  in  extending  the 
wall  about  240  feet,  using  some  560  cubic  yards  of  stone.    Amount  expended,  $3(»»16. 


APPENDIX  R.  1591 

it  this  time  the  weather  became  so  cold  it  was  impossible  to  longer  continue  work, 
river  on  the  22d  being  frozen  over.    All  laborers  were  discharged  and  the  steamer 
1  off.    The  quarter-boats  and  barge,  with  the  property  belonging  to  the  govern- 
at,  were  placed  in  char^  of  a  watchman  for  the  winter. 

^he  river  was  closed  by  ice  on  November  22,  and  remained  closed  on  til  December  9, 
en  the  ice  broke  up,  making  a  suspension  of  navigation  eighteen  days.  It  again 
sed  on  the  27th  of  December,  and  remained  closed  until  February  8,  a  total  of 
ty-four  days,  making  a  total  suspension  of  navi^tion  on  account  of  ice  during 
season  of  sixty-two  days.  From  the  time  the  nver  broke  up  in  February  until 
>  15th  of  June,  the  river  has  remained  at  a  good  boating  stage  Detween  Tuscumbia 
1  the  month,  the  water  standing  most  of  toe  time  at  an  avera^  of  6  feet  on  the 
•als,  and  for  the  months  of  March  and  April  the  river  was  navigable  all  the  way 
to  Osceola,  and  several  boats  made  trips  up  to  that  point.  On  April  15  I  made  an 
imination  of  the  river  from  the  moutn  to  Tuscumbia,  and  reported  the  result  of 
)  same  on  April  22,  as  follows:  '*That  there  was  a  bar  formed  at  the  foot  pf  the 
M  at  Berry's  Shoal,  extending  frt>m  about  60  feet  inside  of  the  chute,  on  which 
ere  was  only  2^  feet  on  same.  This  bar  was  caused  by  the  scour,  where  the  same 
8  been  excavated  from  the  chanuel  at  the  head  of  the  chute  by  the  current  and 
iged  where  the  current  loses  its  velocity.''  I  requested  authority  to  be  allowed  to 
move  this  bar  by  means  of  scrapers,  and  also  to  remove  at  several  points  upon  the 
ver  some  snags  which  had  been  lodged  in  the  channel  by  the  spring  rises,  and  to  re- 
ove  some  leaning  timber  from  the  banks,  which  were  an  obstniction  to  navigation. 
Q  the  24th  of  April  I  received  instructions  to  resume  work  upon  that  part  of  the 
rer  between  the  month  and  Tuscumbia.  Work  was  commenced  same  day  at  Berry's 
loal,  excavating  a  channel  through  the  bar  at  this  point,  and  carried  on  until  May 
when  the  river  began  to  rise  to  such  an  extent  (the  water  standing  on  the  Tuscum- 
i  gauge  at  5  feet  5  inches).  I  was  obliged  to  suspend  operations.  On  account  of 
t  being  able  to  get  a  supply  of  teams  I  was  not  able  to  finish  the  work  at  this  point. 
B  were  only  able  to  remove  about  80  cubic  yards  of  gravel.  We  removed  from  this 
bce  four  snags  and  cut  three  leaning  trees.  This  work  still  remains  to  be  finished. 
The  steamer  Emma  and  barges  reported  for  duty  on  April  27,  and  on  the  28th  work 
•8  commence<l  at  Saline  Shoal,  snagging  and  catting  overhanging  timber.  We  re- 
eved from  this  shoal  three  snags  ana  nineteen  trees.  There  was  also  remove<l  fiH>ui 
»8lciD's  Shoal  nine  snags  and  ten  trees  cut  from  the  bank ;  and  from  Moore's  Flats 
oal  six  snags,  and  from  the  bank  forty-three  trees,  and  taken  from  the  chanuel  at 
►is  Brul6  three  sna^s. 

The  river  at  this  time  became  so  high  that  we  were  obliged  to  suspend  all  opera- 
^118,  and  the  boat  with  all  the  laborers,  except  a  few  for  the  purpose  of  repairing  the 
operty  belonging  to  the  appropriation,  paid  ofi'  and  discharged. 
On  May  6  I  made  application  to  be  allowed  to  establish  a  water-gauge  at  Warsaw, 
>.|  some  200  miles  above  the  mouth  of  the  Osage.  My  reason  for  erecting  a  gauge 
tnis  point  I  explained  in  my  application  as  follows :    *  t 

''Warsaw  is  now  connected  with  Sedalia  by  railroad  and  telegraph,  which  will  allow 
Qotice  of  a  rise  in  the  river  at  that  point  to  be  received  at  Osage  City  in  time  for 
-amboats  to  avail  themselves  of  the  benefit  of  the  rise.    Our  Tuscumbia  gauge  is 

0  far  down  the  river  to  be  used  for  that  purpose,  and  besides,  there  being  no  tele- 
ftpb  line  to  that  place,  it  is  very  often  the  case  that  boats  fail  to  get  the  full  benefit 

a  rise  before  it  runs  out." 

1  received  instructions  from  you  on  May  9  to  erect  said  gauge,  but  owing  to  the 
^er  remaining  so  high  I  was  not  able  to  put  the  same  up  until  the  6th  of  June. 

On  the  13th  of  June,  the  river  having  become  quite  low,  preparations  were  made  to 
^n  conmienoe  operations  between  Tascumbia  and  the  mouth.  On  the  14th  and  15th 
Q  river  was  inspected  by  you  from  Osage  City  to  Tuscumbia,  and  then  I  was  in- 
^cted  to  commence  operations  at  Moore's  Flats,  and  straighten  the  training-wall 
that  place.  In  order  to  do  this  we  will  be  obliged  to  remove  the  large  gravel  bar 
iiich  lies  next  to  the  bank,  and  to  avoid  which  the  crook  in  the  wall  was  originally 
ade.  This  bar  is  about  200  feet  in  length  and  95  feet  in  width,  and  at  extreme  low- 
lier is  about  2  feet  above  the  level  of  the  water,  and  will  require  to  remove  about 
^  cubic  yards  of  gravel. 

On  the  17th  work  was  commenced  at  this  point  and  carried  on  up  to  end  of  the  fiscal 
ar. 

iB  a  result  of  this  season's  work  there  has  been  opened  up  10  miles  more  of  this  river 
low- water  navigation,  and  we  have  reached  Tuscumbia  with  the  improvement, 
i  all  the  work  which  was  contemplated  to  be  done  by  the  project  submitted  in  the 
rinning  of  the  season  finished  with  the  exception  of  the  work  at  Shipley's  Shoal, 
1  but  lor  the  cold  weather  which  set  in  nearly  a  month  sooner  this  ^ear  than  last, 


this  river  between  the  mouth  and  Tuscumbia  may  be  said  to  be  finished  as  tar  as 
isame  can  be  done  by  contracting  the  channel  by  means  of  dams  and  training- 
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-walls ;  but  there  is  more  work  in  the  way  of  excavation  to  be  done  before  we  can  say 
that  there  is  navigation  for  boats  drawing  2  feet  of  water  for  the  entire  distance  of 
60  miles.  The  completion  of  these  works  and  the  scour  caused  thereby  on  the  shoaU 
has  altered  the  regime  of  the  liver  to  a  certain  extent  between  the  places  where  theee 
works  are  located. 

There  are  several  places  between  these  shoals  where  the  works  have  been  con- 
structed that  there  is  not  now  a  depth  of  2  feet  at  low-wat«r,  at  which,  before  the 
works  were  constructed,  there  was  that  depth  of  water,  and  at  others  where  there  wu 
not  a  depth  of  2  feet  there  is  more  than  that  at  this  time.  This  has  been  caused  iD  a 
measure  by  the  building  of  the  dams,  which  has  carried  the  scour  of  the  shoals  where 
the  work  has  been  constructed  down  and  deposited  it  on  the  shoal  immediately  below. 
The  increase  in  depth  is  caused  bv  the  ponding  back  of  the  water  to  a  certain  distance 
by  the  dams  before  the  same  has  had  time  to  cut  out  at  the  head  of  the  shoal.  The 
fall  in  this  river  is  about  22  feet  in  the  60  miles  between  the  mouth  and  TuscnmbiL 
Of  course  nearly  all  this  fall  is  at  the  shoals,  the  fall  in  the  pools  at  low-water  beini 
nearly  imperceptible.  When  a  dam  has  been  built  it  has  caused  the  water  te  pond 
back  for  a  certain  distance.  Wherever  there  were  any  of  these  small  shoals  that 
were  affected  by  this  ponding  back  of  the  water,  the  depth  on  the  same  has  been  in- 
creased, but  when  we  get  above  the  effect  caused  by  the  dam  holding  up  the  water, 
the  effect  has  been  different  and  sometimes  we  notice  in  low-water  a  difference  on  the 
shoals  between  the  places  where  the  works  are  located.  Take  as  an  example  the  wori[ 
at  Shipley's  the  first  shoal  above  Shipley's  is  Prince's.  This  lies  about  1^  miles  above 
the  point  where  the  dam  for  Shipley's  Shoal  was  constructed.  This  shoal,  before  the 
building  of  the  dam  at  low-water,  never  had  more  than  15  inches  of  wat^r ;  since  the 
construction  of  the  dam  the  water  ban  been  ponded  back,  and  there  is  now  never  lea 
than  24  inches  at  extreme  low-water. 

The  next  shoal  above  this  is  Rice's.  Here,  before  the  building  of  the  dam  at  Ship- 
ley's and  the  dam  at  Bolton's,  which  is  the  next  shoal  above,  there  was  always  at  low- 
water  about  18  inches  of  water.  This  shoal  lies  some  4  miles  above  Shipley's  Shoal, 
and  is  not  influenced  in  low- water  by  the  dam  at  this  place. 

After  this  dam  was  put  in  there  was  noticed  a  diminution  of  depth  at  Rice's  Sboal. 
There  is,  I  think,  but  one  remedy  for  this,  and  that  is  the  dredge,  and  that  may  t»« 
only  temporary. 

Dredging  by  means  of  scrapers,  while  it  affords  temporary  relief,  is  not  permanen^'i 
and  it  is  aunost  impossible  to  get  rid  of  the  material  scrapea  out,  so  that  it  will  not  ^ 
some  stage  of  the  water  find  its  way  back  into  the  channel  of  the  river.  I  thiuk  iT  ^ 
suitable  dredge-boat  was  procured  and  used  on  this  river,  and  such  places  as  Rice* 
Lockett's,  Clark's  Island,  the  foot  of  Bois  Brul^,  and  White  Oak  Shoals  dredged  o 
and  also  the  bars  formed  at  the  foot  of  the  several  works  now  constructed,  the  mateii 
taken  from  same  and  placed  where  it  would  not  again  lodge  in  the  channel,  that 
would  then  have  at  low-water  a  2-foot  channel  between  Tiucumbia  and  the  month 
the  river.  How  long  the  same  would  remain  it  is  impossible  to  state,  but  as  the  acti< 
of  the  current  upon  the  gravel  in  this  river  when  not  confined  is  very  slow,  we  ba 
every  reason  to  believe  uiat  these  channels  would  remain  open  for  several  yean 
come  without  further  work. 

Below  you  will  find  a  statement  of  the  commerce  upon  the  river  for  the  year 
menoing  July  1,  1880,  to  July  1,  1881. 
Respectfully  submitted. 

W.  S.  Simpson, 
AanBtant  Engineer^ 

Capt.  O.  H.  Ernst, 

Corps  of  EngineerSfU.  S,  A. 


\ 


COMMERCIAL  STATISTICS. 

Statement  of  the  commerce  upon  the  Oeage  River  from  July  1, 1880,  to  June  30, 1881. 


1,143,040  railroad  ties 

4,000,000  feet  oak  \og^  rafted 

3,000,000  feet  walnut  logs,  rafted. . . 

283,517  feet  pine  lumber,  at  |20 

190.000  bricks,  at  $5 

1,400  barrels  flour,  at  ^ 

80  tons  barvtes,  at  $40 

45(1,701  bushels  of  wheat,  at  $1 

485  cords  of  wood,  at  $2.50 

8,053  tons  of  misoellaneous  freight. 

Totals 


Quantity. 


TonM, 


878.3 

3]5l2 

137.2 

80.0 

13,753.7 

725.0 

8,058.0 

18,473.4 


Value. 


$457,216<'» 

40, 000  0* 

75,000  01 

6,270  34 

960M 

8,400  00 

3,200  00 

450.79100 

1.213  SO 


1,048,08911 
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lowing  steamboats  have  been  employed  upon  the  riyer  daring  the  year: 


Vessels. 


ill.  Chappell 

If^^  '- 

iftcumoia 

leman 

ty  of  Portsmouth 

iming  Star , 

ort 

n  Watson 

ima 


Trips 
made. 


18 
24 
34 
20 
10 
11 
45 
10 
10 


ese  the  Chappell  has  made  two  trips  as  far  up  the  river  as  Os- 

le  head  of  navigation,  230  miles  from  the  mouth,  and  two  trips 

taw,  172  miles  from  the  mouth.    The  Tuscumbia  and  Emma  each 

kr  up  as  Linn  Creek,  110  miles  from  the  mouth,  and  the  Cole- 

ht  trips  up  to  Linn  Creek. 

Bst  of  the  trips  made  were  only  as  far  as  Tuscumbia,  60  miles 

)  mouth. 

rerage  charge  per  ton  for  the  freight  carried  on  the  lower  river — 

from  Tuscumbia  to  the  mouth — is  $2  per  ton. 


Record  of  gauge  at  Tu^cumlnay  Mo»,  for  the  fiscal  year  ending  June  30,  1881. 

[Zero  of  gauge,  low-water  of  1854.] 


Feet. 


0.05 
0.05 
0.05 
0.05 
0.70 
0.05 
0.70 


• 

• 

I 

1 

J 

a 

a 

9 

m 

d 
p 

^ 

6 

^ 

ft 

ee 

Feet. 

Feet 

Feet. 

Feet 

Feet. 

0.50 

0.05 

0.30 

0.60 

0.65 

0.50 

0.05 

0.25 

0.55 

0.65 

0.95 

0.05 

0.20 

0.50 

0.60 

7.00 

0.05 

0.20 

0.50 

0.55 

8.60 

0.00 

0.15 

0.70 

0.55 

aoo 

+0.00 

0.15 

0.60 

0.50. 

a  70 

-0.10 

0.15 

0.55 

0.45 

a  10 

-0.12 

0.10 

0.60 

0.45 

7.00 

+4.75 

0.10 

0.75 

0.40 

6  85 

4.95 

0.15 

0.80 

0.40 

4.10 

4.00 

0.20 

0.70 

0.35 

3.05 

3.00 

0.20 

0.60 

0.35 

2.40 

2.35 

0.15 

0.55 

0.30 

1.85 

1.85 

0.10 

0.55 

0.20 

1.50 

1.45 

0.05 

0.80 

0.15 

1.20 

L25 

1.25 

1.10 

0.10 

1.05 

1.05 

i.a5 

1.00 

0.10 

.05 

0.85 

3.25 

0.90 

0.10 

.90 

0.75 

2.65 

0.85 

0.05 

.85 

0.60 

2.10 

0.75 

0.05 

.85 

0.55 

1.75 

0.70 

0.10 

.75 

0.50 

1.30 

0.65 

0.10 

.65 

0.50 

1.15 

0.70 

0.05 

.60 

0.50 

1.05 

0.65 

0.05 

.50 

0.90 

.95 

0.60 

0.05 

.40 

0.85 

.90 

0.60 

0.00 

.30 

0.75 

.85 

0.70 

0.00 

.25 

0.65 

.80 

0.90 

0.00 

.20 

0.60 

.70 

0.80 

-0.05 

.10 

0.50 

.65 

0.70 
0.70 

0.00 
0.10 

Feet 

0.10 

0.10 

0.15 

0.30 

0.45 

1.15 

4.25 

a  55 

13.40 

14  95 

14.40 

14.00 

13.70 

14.10 

14.05 

13.70 

12.75 

12.20 

11.40 

9.05 

a  70 
a  80 

9.20 
9.25 
10.30 
11.55 
12.75 
13.60 


Feet 

14.10 

14.25 

14.00 

13.35 

12.40 

10.90 

9.35 

7.70 

6.45 

5.80 

5.70 

6.25 

7.15 

a  40 

9.90 

10.90 

10.65 

9.45 

a  40 

7.45 

6.80 

6.65 

7.30 

9.45 

11.55 

11.25 

10.10 

a  80 

7.60 

6.50 

5.85 


^ 

•c 

►» 

p. 

£ 

< 

^ 

Feet 

Feet 

5.30 

2.60 

4.90 

5.75 

4.55 

4.80 

4.25 

4.55 

3.95 

4.30 

3.65 

5.40 

3.50 

5.55 

3.35 

a  10 

a  25 

9.15 

a  10 

9.70 

a  05 

a  90 

2.95 

a  30 

aoo 

7.60 

2.95 

a  75 

2.75 

a  80 

2.60 

5.60 

2.35 

4.80 

2.30 

4.20 

2.20 

a  65 

2.10 

a  25 

2.05 

2.95 

1.90 

2.75 

1.85 

2.65 

1.80 

4.20 

1.70 

7.40 

1.65 

7.00 

1.60 

a  30 

1.80 

6.70 

L70 

4.60 

1.70 

4.10 

aoo 

«s 


Feet. 
a  40 

a  55 
a  35 

2.85 
2.65 
2.55 
2.35 
2.25 
2.10 
1.80 
1.60 
2.50 
2.45 
1.65 
1.20 
2.30 
4.30 

aoo 

5.15 
4.40 
a  40 
2.60 
1.90 
1.65 
1.35 
1.30 
1.85 

a  90 

4.20 
9.50 


led  by  ioe  ftt>m  November  22  to  December  9,  and  December  27  to  February  a 
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C.^Be<»rd  offfauge  at  Wanaw,  Mo,jfor  ihejitctil  year 


June  90, 1861. 


Days. 

January. 

February. 

March. 

April. 

May. 

Jnne. 

1  

2 

■  •         • 

3 * 

4 

6 

............ 

6 

7 



IM 

8 

Ltt 

9 

l.« 

10 

L4I 

11 

L» 

12 

in 

13 

1.N 

14 

m 

15 

" 

ill 

SlM 

17 

4.N 

•'•••••••••• 

3.M 

19 

8.71 

•  •••••  •••••■ 

t» 

21 

2.00 

. 

1.01 

23 

1.50 

• 

1.S0 

25 

2.00 

3.00 

27 

3.50 

&70 

29 

ft» 

1 

9.71 

31           

1 1 ••• 

i 

t" 

R  6. 
SURVEY  OF  THE  MISSISSIPPI  RIVER  AT  SAINTE  GENEVIEVE,  MISSOURI- 
UNITED  States  Engineer  Office, 

Saint  Louis  J  Mo.j  December  6, 1880. 

General:  I  bave  the  honor  to  transmit  herewith  a  map  of  the  Mis- 
sissippi Eiver  near  Sainte  Genevieve,  Mo.,  prepared  in  compliance  witl» 
the  provisions  of  the  river  and  harbor  act  of  June  14,  1880. 

Sainte  Genevieve  is  a  town  of  about  1,560  inhabitants,  situated  upc^^ 
the  right  bank  of  the  Mississippi  Eiver,  58  miles  below  Saint  Loui^ 
About  4J  miles  above  the  town  is  Turkey  Island,  which  formerly  divide^ 
the  river  into  two  chutes,  the  main  channel  being  sometimes  in  oa^ 
chute  and  sometimes  in  the  other.    In  order  to  improve  the  gener^ 
navigation  and  render  the  channel  more  permanent,  the  easterly  chut^^ 
or  the  one  between  the  island  and  the  Illinois  shore,  was  closed  by  ^ 
submergible  dam  (shown  upon  the  map)  begun  in  1875,  the  tendency  (P^ 
the  river  at  that  time  being  to  desert  this  chute.    (See  Eeport  of  Chief  (F* 
Engineers  for  1875,  page  479,  and  for  1876,  page  639.)    This  dam  has  bee^ 
of  great  benefit  to  the  general  navigation,  and  the  position  of  the  chaii' 
nel  may  here  be  regarded  as  approximately  fixed.    From  Turkey  Island 
the  channel  now  follows  the  rocky  bluff  on  the  Missouri  shore  down  a0 
far  as  Little  Bock,  which  is  about  If  miles  above  Sainte  Genevieve* 
Here  the  bluff  makes  a  sharp  turn  to  the  right,  while  the  channel  pur- 
suies  its  course  in  prolongation  of  the  well  defined  direction  which  it  has 
receiv^  from  above,  but  curving  gently  to  the  left.    Below  Little  Bock 
the  river  spreads  itself  out  like  a  f»n,  and  is  divided  into  three  armB, 
each  of  which  has  at  different  periods  been  the  principfid  arm.    At 
present,  the  left  arm  is  nearly  dry  at  low- water;  the  middle  arm^  is  the 
principal  one.    Sainte  Genevieve  is  situated  upon  the  right  arm,  its  dis* 
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»  from  the  princqpal  ann  being  aboat  six-tenths  of  a  mile.  The  chMi- 
foUows  the  left  bank  of  the  middle  ann,  so  that  at  low- water  the  dis- 
»  of  Sainte  Oenevieve  firom  the  navigable  water  m  firontof  itmay  often 
18  mach  as  three-fourths  of  a  mile.  At  high  stages  the  right  arm  is 
[gable  throu^toat.  At  mean  stages  the  upper  part  of  iMs  arm  is 
ayigable,  bat  boats  can  ran  np  to  the  town  firom  below,  retaming 
same  way.  At  low  stages  even  this  inconvenient  route  is  closed, 
boats  are  compelled  to  deliver  and  receive  their  freight  at  a  point 
lie  open  fields,  about  1^  miles  below  the  town,  or  at  Little  Bock, 
ch  is  about  the  same  distance  above.  The  roads  leading  to  these 
ies  are  shown  upon  the  map.  The  location  of  the  lower  landing 
n  a  caving  bank  prevents  the  accumulation  of  proper  means  for 
dling  freight,  or  even  the  construction  of  a  permanent  and  good 
1.  Little  Bock  is  better  situated  for  a  landing  in  nearly  every  re- 
st. But  the  tow-head  which  separates  the  Sainte  Genevieve  arm  from 
principal  arm  of  the  river  extends  up  stream  towards  Little  Bock  in. 
shape  of  a  submerged  bar.  Lying  just  below  where  the  bluff  turns 
he  right  and  where  the  channel  curves  off  to  the  left  this  bar  is 
le  to  receive  accretions,  and  to  extend  up  stream  far  enough  to  shut 
the  Little  Bock  landing.  Much  difficulty  was  found  here  last  year, 
m  easily  be  corrected  by  the  construction  of  a  wharf-boat.  Any  ex- 
don  of  the  road  and  removal  of  the  landing  higher  up  stream  is 
rented  by  the  bluff,  which  rises  from  the  water  to  a  height  of  about 
eet.  It  is  a  nearly  vertical  bluff  of  solid  rock, 
he  examination  or  survey  of  this  locality  in  the  interest  of  general 
igation  being  provided  for  in  another  part  of  the  river  and  harbor 
of  June  14, 1880,  and  in  previous  acts,  by  the  appropriation  of  money 
the  improvement  of  the  Mississippi  Biver  between  the  Illinois  and 
D  rivers,  it  is  assumed  that  this  special  proviso  has  an  object  other 
a  the  improvement  of  the  general  navigation,  and  that  that  is  to 
nde  Sainte  Genevieve  with  convenient  access  to  navigable  water, 
his  view  is  supported  by  correspondence  and  conversation  with  citi- 
3  of  the  place  in  whose  interest  the  investigation  was  ordered.  It  is 
hat  light  that  the  subject  of  '^  improvements  proper  "  is  here  con- 
ired. 

he  only  certain  means  of  bringing  deep  water  to  Sainte  Genevieve 
)  dose  the  principal  arm  and  Uie  one  north  and  east  of  Sainte  Gen- 
eve Island,  thus  forcing  the  main  body  of  the  river  through  the  right 
.  and  along  the  front  of  the  town.  A  radical  change  in  the  position 
tie  channel  is  thus  required.  This  may  be  done  either  progressively 
)ailding  out  the  left  bank  by  means  of  the  permeable  devices  else- 
)re  employed  upon  the  river,  or  immediately  by  building  dams  across 
arms  referred  to.  In  the  former  case  an  uncertain  number  of  years — 
3ably  not  less  than  seven — supposing  all  necessary  funds  to  be  pro- 
id,  would  be  required  to  accomplish  the  result ;  in  the  latter  case  a 
^  would  be  put  to  navigation  during  the  execution  of  the  works, 
relative  sizes  of  the  middle  and  right  arms  are  shown  upon  the 
ions.  The  left  arm  is  at  present  very  small, 
bie  apparent  ease  with  which  a  small  collection  of  snags  or  other 
acles  can  often  change  the  direction  of  the  Mississippi  Biver  leads 
casual  observe  to  beUeve  that  similar  results  can  readily  oe  obtained 
jtificial  obstacles,  and  that  nothing  should  be  easier  than  to  direct 
channel  according  to  the  will  of  man.  Such  a  conclusion  ignores 
&LCt  that  the  direction  of  the  channel  is  the  resultcmt  of  the  multi- 
i  of  forces  contributed  by  every  island^  every  log,  every  stone,  every 
lug  bar  with  which  the  water  comes  m  contact  for  a  hundred  miles 
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above.  When  a  diversion  of  the  channel  is  easily  effected  by  slight 
causes,  it  must  be  assumed  that  there  was  a  pre-existing  tendency  in 
that  direction,  and  that  the  apparent  cause,  such  as  a  snag,  was  onlj 
one  of  many  causes.  Indeed,  there  are  many  cases  where  it  might 
properly  be  considered  one  of  the  effects  of  the  pre-existing  tendency, 
and  not  a  cause  at  all.  If  the  channel  could  be  so  easily  diverted,  it 
would  be  singular  that  the  solid  banks  of  sand  through  which  the  river 
plows  its  way  so  easily  should  not  be  better  able  to  cope  with  it.  A 
closer  examination  of  the  facts  in  nature  shows  that  any  attempt  to 
radically  alter  the  direction  of  the  channel,  or,  in  other  words,  to  con- 
tend with  the  natural  tendency  of  the  river,  must  lead  to  a  struggle  to 
which  it  will  be  necessary  to  bring  large  means.  Kor  is  it  possible  to 
move  the  channel  without  either  wholly  or  partially  obstructing  it, 
thereby  interfering  more  or  less  with  the  general  navigation.  Such  an 
operation  should  be  undertaken,  therefore,  only  when  the  interests  to 

^be  benefited  are  sufficient  to  justify  large  expenditure  and  some  incon- 

'venience  to  the  general  public. 

In  a  statement  signed  by  the  leading  citizens  of  Sainte  GeneWeve 
and  forwarded  to  tMs  office,  under  date  of  February  5, 1879,  by  Hon. 
Charles  G.  Eozier,  mayor,  the  annual  trade  of  the  town  is  set  down  at 
$600,000,  representing  between  10,000  and  12,000  tons  of  merchandise  of 
every  description,  upon  which  has  been  paid  between  $30,000  and  $35,0W> 
freight  per  annum.   It  is  understood  that  this  refers  to  the  freight  trans- 
ported by  river.    K  the  river  be  brought  to  the  town  this  freight  moat 
still  be  hauled  to  the  bank.    The  benefit  to  Sainte  Genevieve  must  be 
measured  by  the  difference  in  cost  between  hauling  it  to  the  lauding  »t 
the  tewn  and  hauling  it  to  Little  Bock.   This  difference  id  estimated  a^ 
25  cents  per  ton.    The  time  during  which  boats  are  unable  to  reach  tl&^ 
town  on  account  of  low-water  may  be  liberally  estimated  at  two  month»i 
and  the  amount  of  freight  transported  during  that  time  at  3,000  tofts' 
The  net  gain  to  the  town  will  thus  be  $750  per  annum;  $750  is  tl»^ 
interest  at  4  per  cent,  upon  $18,750— a  sum  utterly  inadequate  to  creart^ 
the  necessary  diversion  of  the  channel. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 


Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers,  U.  8.  A, 


Captain  of  Engineers* 


R7. 

examination  of  meramec  river,  missouri,  from  the  mouth  1^ 

the  point  opposite  meramec  iron  works. 

United  States  Engineer  Office, 

Saint  Louis,  Mo.,  December  1,  1880. 

UENERAl:  The  river  and  harbor  act  of  June  14, 1880,  provided  for 
the  examination  or  survey  of  the  Meramec  Eiver,  Missouri|from  the 
mouth  to  the  point  opposite  Meramec  Iron  Works,  Missouri.  This  dutyt 
which  was  assigned  to  me  by  your  letter  of  June  17, 1880,  has  bee& 
performed,  and  I  now  have  the  honor  to  submit  the  results. 

Before  sending  a  party  into  the  field,  all  avaUable  information  con- 
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BiDg  the  river  was  collected.  In  the  year  1839,  a  survey  of  the  river 
8  made  by  the  engineers  of  the  State  of  Missouri,  and  under  date  of 
cember  15, 1840,  a  report  upon  the  subject  of  its  improvement  was 
)mitted  to  the  State  legislature  by  Mr.  William  H.  Morell,  chief  engi- 
jr.  This  report  was  published  in  the  Journal  of  the  Senate  of  Missouri 
the  year  1841.  •  •  •  The  finished  map  of  the  river  could  not  be 
ind  ;  but  through  the  courtesy  of  Hon.  M.  K.  McGrath,  secretary  of 
»te,  the  original  field  books  and  some  of  the  rough  sheets  of  original 
ittings  in  pencil  were  procured.  From  these  and  from  a  good  map  of 
int  Ix)uis  County  a  series  of  working  sheets  were  prepared,  covering 
J  entire  stretch  of  river  to  be  examined.  They  were  taken  into  the 
Id,  and  rendered  it  possible  to  procure  and  record  much  more  com- 
ite  and  definite  information  concerning  the  character  of  the  river 
1  than  would  otherwise  have  been  possible  in  the  brief  time  allowed 

the  examination. 

^n  effort  was  made  to  procure  the  names  of  steamboat  men  or  others, 
vigating  the  river,  with  a  view  to  ascertain  if  there  were  any  special 
structions  or  other  special  points  to  which  they  desire  to  invite  atten- 
n.  But  no  such  persons  could  be  found.  It  appears  that  no  naviga- 
n  of  any  description  now  exists  upon  the  river,  or  has  existed  during 
3  past  year. 

The  time  selected  for  the  examination  was  in  August,  when  the  stream 
bs  nearly  at  its  lowest  stage.  The  field  work  was  intrusted  to  Mr. 
IX  E.  Schmidt,  assistant  engineer. 

The  accompanying  map  in  5  sheets,  scale  2  inches  to  1  mile,  has  been 
Dstructed  from  the  field  notes  of  tne  old  State  survey,  corrected  by 
etchers  made  during  the  examination.  The  upper  28j^  miles  of  the 
"earn  is  so  narrow  that  it  has  been  necessary  to  distort  the  map  by 
nbling  the  width,  in  order  to  show  the  obstructions  to  navigation. 
E*  convenience  in  reference,  stations  for  every  mile  are  mark^  and 
al)ered  consecutively,  beginning  at  the  mouth.  The  map  embraces 
>iiat  may  properly  be  termed  the  Meramec  Eiver,  the  Meramec  Iron 
^Is  being  at  the  head  of  the  river  proper. 

^e  repori;  of  Mr.  Schmidt,  assistant  engineer,  to  which  attention  is 
^=^d  for  a  detailed  description  of  the  stream,  is  appended.* 

^^areful  consideration  of  all  the  data  available  leads  to  the  following 
-fusions:' 

^.  The  Meramec  is  not  now  a  navigable  river  in  fact. 
^^  Itis  not  capable  of  such  improvement  as  will  make  its  navigation 
^  and  convenient  for  the  naval  and  commercial  vessels  of  the  United 
'^dSj^  or  will  "  adapt  it  to  the  comm'erce  of  thp  country  through  which 
^ws." 

i .  The  lower  21  miles,  being  under  the  influence  of  backwater  from 
Mississippi,  may  possibly  prove  an  exception  to  this  rule  for  at  least 
^Ttion  of  the  year;  but,  owing  to  the  small  amount  of  commerce  that 
ti  restricted  improvement  would  benefit,  there  being  none  upon  the 
^r  at  this  time,  the  exception  is  unimportant.  A  detailed  survey,  and 
Hily  gauge  record  covering  the  period  of  a  year,  would  be  necessary 
determine  what  depth  and  width  of  water  could  be  secured.  The 
►tive  power  upon  this  portion  of  the  river  must  be  steam,  and  that 
>tild  necessitate  the  removal  of,  or  construction  of  draws  in,  four 
idges,  among  which  are  an  iron  truss  bridge  and  a  wire  suspension 
idge. 
Ith.  The  agricultural  and  mining  industries  of  the  country  through 

Omitted.   Printed  in  Senate  Ex.  Doc.  No.  44,  Forty-sixth  Congress,  tbird  session 
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which  the  river  flowsftre  large  and  increasing.    They  are  proved 
rail  transportation,  but  would  be  greatly  benefited  by  cheap  trainiM 
tion  by  water.    A  canal,  wholly  or  partially  independent  of  the  rj 
has  been  suggested;  but  this  is  bsi  independent  scheme,  and  can 
properly  be  called  an  improTCipent  of  the  river. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Captain  of  En^nem 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 
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APPENDIX  S. 


►TTNG   SNAGS  AND  WEECKS  FROM  THE  MISSISSIPPI  AND  MISSOUBI 

rsna — SUBVEYS  and  improvements  at  various  points  on 

I80XJBI  BIVEB — SURVEY   OF   MISSOURI    RIVER  FROM  ITS  MaUTH 
SIOUX  CITY. 


)bt  of  major  charles  r.  suter,  corps  of enqineers,  officer 
charge,  for  the  fiscal  tear  ending  june  30,  1881,  with  other 
cument8  relating  to  the  works. 

United  States  Engineer  Office, 

Saint  LouiSj  Mo.j  September  28, 1881. 

iENERAL :  I  beg  leave  to  submit  herewith  my  aunual  report  upon  the 
Nations  committed  to  my  charge  during  the  fiscal  year  ending  June 
1881. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Ghas.  E.  Suter, 
Major  of  Engineers. 
Irig.  Gen.  H.  G.  Wright, 
Chief  qf  Engineers^  U.  S.  A. 

jToTE. — ^The  maps,  diagrams,  &c.,  referred  to  in  this  appendix  were 
eived  at  the  office  of  the.  Chief  of  Engineers  too  late  to  be  printed. 


S  I. 

fclOVING   snags    and   WRECKS    FROM   THE    MISSISSIPPI,    MISSOURI, 

AND  ARKANSAS  RIVERS. 

^ork  on  this  improvement  was  carried  on  by  the  four  snag-boats, 
S".  Macomb,  H.  G.  Wright,  R.  E.  De  Eussy,  and  C.  B.  Eeese,  the 
©r  being  exclusively  employed  on  the  Arkansas. 
7oTk  on  the*  Mississippi  and  Missouri  began  as  soon  as  the  appro- 
ktion  was  available,  that  is  in  the  latter  part  of  August,  and  was 
tinned  as  needed  throughout  the  season,  except  when  ice  or  high- 
er put  a  stop  to  all  operations.  A  total  of  thirteen  and  one-half 
iths'  snag-boat  work  was  done  under  my  direction,  five  and  three- 
rths  months  on  the  Mississippi,  four  and  three-fourths  months  on 
Missouri,  and  three  months  on  the  Arkansas.  The  field  operations 
braced  a  total  length  of  1,484  miles  of  river;  viz,  1,000  miles  on  the 
isissippi,  375  miles  on  the  Missouri,  and  109  miles  on  the  Arkansas. 
d  work,  though  seriously  interfered  with  by  unusual  floods  and  a 
Iter  of  exceptional  length  and  severity,  was  on  the  whole  satisfactory. 
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MISSISSIPPI  RIVER. 

Work  on  this  stream  extended  from  the  mouth  of  the  Missouri  totbel 
head  of  Deadman's  Bend,  a  distance  of  1,000  miles. 

The  snag-boat  Macomb  left  Mound  City,  111.,  August  2^^  and  worked  I 
up  to  Saint  Louis  and  back.  On  September  10  she  went  below  Caint,{ 
worked  down  to  Memphis  and  back,  and  then  worked  up  to  Saint  Loai^ 
reaching  there  on  September  29.  After  a  sliort  season  in  the  Missoni, 
she  resumed  operations  in  the  Mississippi  at  Saint  Louis  on  Novembeti 
4,  and  worked  down  to  Eosedale  Landing.  From  this  point  she  R-j 
turned  to  Mound  City,  111.,  and  was  laid  up  December  29, 1880. 

The  snag-boat  De  Russy  left  Mound  City  August  21, 1880,  and  workeil 
up  to  Saint  Louis.  After  a  short  season  in  the  Missouri  River  she 
resumed  work  in  the  Mississippi  September  17,  and  worked  down  to  the 
head  of  Deadman's  Bend,  27  miles  below  Natchez,  Miss.  From  this 
point  she  worked  back  to  Cairo,  and  was  laid  up  jTovember  30, 1880.  j 

Table  of  work  done  in  Missiseippi  JBtrer. 


I 

I 


Fo 
Fo 
Fo 


Name  of  boat. 


K.  E.  De  RuRsy 
H.  G.  Wright.. 
J.  N.  Macomb.. 


Number  of 

snags 

polled. 


i47 

4 

606 


Total. 


1,057 


Weight  in  i 
tons  of 
2,000  lbs. 


4,489.2 

51.5 

9, 981. 0 


Namberof 
trees  cat. 


Namberof 


drift  pUeeM  ^^'^Sjf^ 
^^^%,,^       miles  ran. 


removed. 


307 
'346' 


14, 521. 7 


647 


4 

'2* 
6 


i,«ei 
Its 

2.271 


4,406 


h 
h 


k 


ESTIMATE. 


. 


For  repairing  one  wooden  snag-boat  and  fitting  it  up  for  wrecking  pnrpoees.  $50,000 
For  workiag  expenses  of  three  boats,  ten  months  each,  at  $4,000  per  month..  120,009 

Total 170,000 

Money  statement 

July  1,  18H0,  amount  available $101,404  90 

Amount  received  (clerical  error  in  accounts  rendered) 27  00 

Amount  appropriated  by  act  approved  March  3,  ISt^l 80, 000  00 

$181,431  90 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 102,308  43 

July  1,  1881,  amount  available 79,123  47 

MISSOURI  RIVER. 

The  snag-boat  De  Eussy  entered  this  stream  August  27, 1880,  and 
remained  there  till  September  17.  The  rapidly  falling  river  then  com- 
pelled her  withdrawal.  On  September  29  the  snag-boat  Macomb  entered 
the  Missouri  and  remained  there  till  November  4.  She  was  then  obliged 
to  withdraw,  having  worked  up  as  far  as  Barkersville,  130  miles.  The 
snag-boat  H.  G.  Wright  was  completed  and  left  Mound  City  for  the 
Missouri  River  March  31, 1881.  She  entered  that  stream  April  11  and 
has  been  at  work  there  ever  since.  Her  operations  have  been  confined 
to  the  portion  of  the  river  below  Kansas  City,  and  it  is  intended  to  keep 
her  there  till  the  close  of  navigation.  Up  to  the  close  of  the  fiscal  year, 
her  operations  had  been  materially  interfered  with  by  high-water. 
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Table  of  work  done  in  the  Mi$»ouri  River, 


B'axne  of  boat. 

Nnmberof 

snnps 

pulled. 

Weight  in 

tons  of 

2,000  lbs. 

Number  of 
trees  cat. 

Nnmberof 
drift  piles 
removed. 

Number  of 
miles  run. 

263 
521 
238 

2, 137. 3 
6, 470.  5 
2, 951.  6 

192 
2,221 

12 
5 
8 

205 

'"^ 

909 

%  _, 

335 

i 

1,022 

11. 559. 4 

2,413 

25 

1.44ft 

* 

^1                                    • 

IT 

ESTIMATE. 


I^ing  the  construction  of  snag-boat  now  authorized $25, 000  00 

S;  Uffht-draught  snag-boat 80,000  00 
g  tnree  boats,  nine  months  each,  at  $4,000  per  month 108, 000  00 


I 


213, 000  00 


u  Money  statement 

3i^  amount  available $66,041  48 

%>ropriated  by  act  approved  March  3,  1881 80, 000  00 

i $146, 041  48 

11,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

li^  July  1,  1880 66,041  48 

Pl,  amount  available 80,000  00 

ARKANSAS  BIVEB. 

tia^-boat  C.  B.  Beese  left  Mound  City  November  4, 1880,  and 
Arkansas  Biver  November  9.  From  this  date  till  February  1, 
te  was  actively  engaged  and  did  excellent  work  on  the  lower  109 
^the  river. 

ebruary  1  this  boat,  together  with  all  the  works  of  improvement 
insas  Biver,  was  turned  over  to  Capt.  Thomas  H.  Handbury, 
f  Engineers,  U.  S.  A. 

Table  of  work  done  in  ArJcansaa  River. 


Name  of  boat 

Nnmbeirof 

.  snaj^ 
pulled. 

Weight  in 

tons  of 

2.000  lbs. 

Nnmberof 
trees  cnt. 

Nnmberof 
drift  piles 
removed. 

Number  of 
miles  ran. 

%    ...•••••••••«•••••••••••••••• 

572 

10,686.5 

1«068 

21 

609 

BecapitulaHon  of  work  done  during  the  fecal  year  ending  June  30,  1881. 


Name  of  river. 


I  Kiver 
tivcr. . . 
River. . 

1 

.01  B 


Nnmberof 
snags 
pnlled. 


1,057 
1,022 


Weight  in 

tons  of 
2,000   lbs. 


14,  521. 7 
11, 559. 4 
10,  685.  5 


2,631 


86,766.6 


Number  of 
trees  cnt. 


647 
2,413 
1,068 


Number  of 
drift  piles 
removed. 


4,128 


6 
25 
21 


Number  of 
miles  mn. 


4,408 

1,449 

609 


62 


6,466 
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Summary  of  work  done  on  ike  Mististippi,  MiseouH,  and  Arkanaas  rivers  by  the  VwUd 
States  snag-hoatB,  from  March  28, 1868,  to  June  30, 1881  (on  Arkansas  River  to  Janimj 
31,  1881). 


Name  of  rirer. 


IfisslMippl  River 
MlMoariKirer... 
Arkaniiaii  Biver.. 

Total 


Nnmb^of 
snags 
pulled. 

'Knmberof 
treeecut. 

14,582 

13,309 

5,083 

54,005 

47,042 

8,050 

82,974 

100,706 

driApSm 
removed. 


71 


» 


/ 


CONSTRUCTION  OF  NEW  SNAG-BOATS. 

After  many  vexatious  delajrs  the  new  iron  snag-boat  H.  G.  Wright 
was  finally  completed  December  23, 1880.  By  this  time  winter  had  set 
in  and  it  was  not  possible  to  fully  test  the  vessel  before  the  end  of  March. 
She  was  then  put  in  commission  and  has  been  at  work  ever  since,  fhlk 
justifying  by  her  efficient  performance  my  most  sanguine  expectatioD& 
The  boat  is  187  feet  in  length  by  62  feet  beam,  and  draws  when  in  work 
ing  trim  30  inches  of  water.  She  is  12  feet  longer  than  the  Macomb, 
but  otherwise  is  quite  similar  to  that  boat  in  the  general  arrangement 
of  hull  and  machinery.  She,  however,  draws  a  foot  less  water,  an  itea 
of  the  highest  importance.  This  was  effected  by  a  carefnl  pruning  of 
superfluous  weights  in  hull  and  machinery,  by*  the  adoption  for  the  hoD 
of  the  longitudinal  system  of  firaming,  and  by  a  slight  increase  in  length 
of  hull.  The  result  is  that  the  new  boat,  although  the  larger  of  the  two, 
weighs  with  crew,  stores,  and  fuel  aboard,  with  steam  up  and  M\\ 
equipped  for  work,  750  tons,  against  930  tons,  the  corresponding  weight 
of  the  Macomb,  a  difference  of  180  tons.  This  excellent  result  was  da« 
to  additional  experience  in  this  style  of  construction,  to  careful  stndv 
and  full  preparation  of  plans,  and  to  great  excellence  and  precision  d 
workmanship  in  the  construction  of  the  hull.  It  was  not  attended  bv 
any  sacrifice  whatever,  either  of  strength  or  efficiency. 

The  experience  with  the  Macomb  fully  demonstratea  the  wisdom  of 
the  policy  adopted  of  using  iron  exclusively  in  the  construction  of  the 
hulls  of  these  boats.  During  the  past  season  the  boat  was  taken  oat  oo 
the  ways  with  a  view  to  inspecting  her  hull  thoroughly,  she  having  then 
been  in  the  water  for  six  years,  and  nearly  all  the  time  in  active  andverT 
arduous  service.  This  inspection  showed  the  hull  to  be  in  exceU«it 
condition,  the  wasting  of  the  iron  plating  by  oxidation  being  too  small 
*  to  be  appreciable.  During  this  period,  which  the  year  jost  past  extendi 
to  seven  years,  all  damages  to  the  hull  incident  to  the  peculiar  service  ii 
which  she  has  been  engaged  have  been  readily  and  promptly  repaired 
by  the  crew,  temporarily  in  the  field,  and  permanently  whenever  a  coo-j 
venient  opportunity  offered,  with  scarcely  the  loss  of  a  day^s  8eni«| 
from  this  cause.  The  only  item  specially  chargeable  to  repairs  has  beci 
for  the  paint  required  to  keep  the  iron  protected  from  oxidation.  11k 
whole  cost  of  repairs  to  hull  has  not  averaged  over  $500  per  annum,  io^j 
the  boat  is  now  as  good  as  ever,  with  nothing  to  indicate,  as  yet,  wbtf  f 
deterioration  will  begin  to  be  pei-ceptible.  The  wooden  boats  whidl 
these  iron  vessels  have  superseded  required  annually  from  $5,000  tt 
$6,000  to  keep  them  in  repair,  with  an  additional  charge,  nearly  eqm 
to  their  first  cost,  required  at  the  end  of  five  years'  service  to*en»blf| 
them  to  last  ten  years,  at  the  end  of  which  period  reconstmction  w( 
be  al»6lute\y  necfesaas^.    l\i  other  words  the  expense  of  building 
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wooden  boat  and  keeping  ber  efficient  for  service  during  a  period  of  ten 
years  would  amount  to  nearly  two  and  a  balf  times  ber  first  cost,  wbile 
at  tbe  end  of  tbat  time  all  except  ber  macbinery  would  bave  to  be  re- 
placed. On  tbe  otber  band  to  build  and  maintain  an  iron  boat  for  tbe 
same  period  of  time  would  cost  about  an  equal  amount,  but  tbe  value 
of  tbe  boat  would  not  bave  been  appreciably  diminisbed,  and  sbe  would 
still  be  good  for  many  years  of  efficient  service.  Tbis  calculation  takes 
account  only  of  actual  cost,  wbile  tbere  still  remains  to  tbe  credit  of 
tbe  iron  boat  tbe  ligbtuess  of  draugbt  and  great  structural  strengtb, 
only  attainable  by  tbis  metbod  of  construction,  tbe  almost  perfect  im- 
munity from  serious  damage,  or  total  loss  by  sinking  or  burning,  and 
tbe  flEkcility  witb  wbicb  repairs  can  be  effected  witbont  taking  tbe  boat 
from  ber  work  or  incurring  tbe  expense  of  docking,  inevitably  required 
in  tbe  case  of  a  wooden  boat;  moreover,  at  tbe  end  of  four  or  five  years 
the  draugbt  of  a  wooden  boat  will  bave  increased  a  foot  at  least  by 
water  soaking,  wbile  tbat  of  an  iron-boat  will  bave  remained  uncbanged. 
It  sbould  be  stated  bere  tbat  tbe  dimensions  adopted  for  tbe  Macomb 
and  tbe  Wright  were  sncb  as  were  suitable  to  macbinery  tbat  we  bad 
on  band,  but  smaller  boats  witb  ligbter  macbinery  would  bave  been 
better  and  cbeaper  botb  in  first  cost  and  in  cost  of  operating.  Sucb  a 
boat  will  be  built  tbis  year,  as  soon  as  tbe  plans  can  be  matured,  de- 
signed especially  for  tbe  Missouri  River.  Tbis  boat  will  bave  tbe  same 
length  as  tbe  Wright^  but  10  feet  less  beam.  Her  draugbt  will  probably 
be  somewbat  less,  wbile  tbe  reduction  of  beam  will  be  practically  equiv- 
alent to  a  diminished  draugbt  of  3  or  4  iucbes  wben  it  is  a  question  of 
running  a  narrow  cbannel.  Tbe  working  macbinery  will  be  identical 
witb  tbat  on  tbe  larger  boats.  Tbis  boat  will  probably  be  completed 
in  tbe  fall  of  1882,  provided  tbe  amount,  $25,000,  deemed  necessary  in 
addition  to  tbe  present  appropriation  of  $80,000,  be  available  in  time  to 
avoid  delay  in  tbe  construction  and  finisbing  of  tbe  boat. 

Wben  tbis  boat  is  completed  we  will  bave  tbree  first  class  snag-boats, 
wbicb  will  probably  suffice  for  tbe  Mississippi  and  Lower  Missouri,  but 
tbere  is  still  a  large  field  for  work  on  tbe  Upi)er  Missouri  wbicb  none  of 
tbese  large  boats  can  reacb.  As  tbe  trade  of  tbis  part  of  tbe  river  is  of 
very  great  importance  it  is  proper  tbat  its  wants  in  tbis  respect  should 
be  met,  and  for  tbis  purpose  1  recommend  tbe  construction  of  a  stem- 
wheel  snag-boat  similar  to  the  O.  B.  Eeese  and  J.  E.  Meigs.  Tbe  esti- 
mated cost  of  such  a  boat  is  $80,000,  and  its  construction  should  be 
undertaken  as  soon  as  possible. 

There  still  remains  tbe  wooden  snag-boat  E.  E.  De  Eussy,  which  I 
have  been  obliged  to  keep  at  snag-boat  work,  although  sbe  is  no  longer 
fit  for  such  service  even  with  heavy  annual  repairs.  1  propose  at  the 
first  opportunity  to  tborougbly  repair  her  and  tit  her  up  as  a  wrecking 
boat,  tbere  being  a  vast  amount  of  work  on  hand  for  a  boat  of  this 
description.    The  estimate  tor  this  purpose  is  $50^000. 

OPERATIONS  FOE  THE  COMINO  SEASON. 

The  plans  submitted  to  you  contemplate  the  partial  construction  of 
the  Missouri  Eiver  snag-boat,  current  repairs  to  the  rest  of  tbe  fleet,  and 
twenty  montbs'  snag-l^at  work  u}>on  tbe  Mississippi.  Eight  mouths' 
snag-boat  work  will  be  done  upon  the  Missouri  River,  the  expense  being 
de£rayed  by  the  appropriation  for  improving  Missouri  Eiver  from  Kan- 
sas City  to  its  mouth. 

The  work  is  situated  in  the  collection  district  of  New  Orleans. 
The  amoant  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during.the  fiscal 
year  ending  June  30,  IS8I,  was  $1/218.122.44. 
The  commerce  benefited  by  the  work  is  that  of  the  entire  Mifia\fia>v^i^\'^«i^«^. 


% 
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S  2. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  SAINT  CHARLES,  MISSOURL 

Daring  the  past  season  the  projected  improvement  in  this  vicinity  vis 
began.  Plans  for  carrying  on  the  work  were  decided  on,  and  progress 
made  in  the  collection  of  plant.  Work  was  began  in  the  spring,  and 
thongh  mach  delayed  and  impeded  by  high-water^  has  made  good  prog- 
ress. 

The  chate  behind  Saint  Charles  Island  has  been  closed  by  a  wir^ 
screen  dike,  and  other  dikes,  both  floating  and  supported  on  pUes,  have 
been  constracted  at  the  head  of  the  island  and  at  Downing's  Point  on  tjie 
right  bank. 

The  object  sought  is  the  contraction  of  the  river  bed  to  certain  definite 
and  uniform  limits  and  the  guiding  of  the  channel  into  such  a  course 
as  will  best  subserve  both  the  general  and  local  interests,  more  partica 
larly  with  regard  to  the  approach  to  the  Saint  Charles  Bridge. 

This  work  is  still  in  progress.  Later  in  the  season  the  lower  end  of 
Saint  Charles  Bend  will  be  revetted,  and  in  the  coming  spring  dik^ 
work  will  be  continued. 

The  estimate  for  this  work  has  been  revised  and  extended. 

Operations  at  this  point  have  been  in  charge  of  Assistant  L.  £.  Cooler. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  aud  the  nearest  poft 
of  delivery  is  Saint  Lonis,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Lonis  Mo.,  dnrioff  the  fiaeal  ycsr 
ending  June  30,  1881,  wae  $1,218,122.44. 

Money  statement 

July  1,  1880,  amount  available $25,000  00 

Amount  received  from  sale  of  fuel  to  officers 73  12 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$40,  on  12 

July  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of  ontstaDdinff 
liabiUties  July  1,  1880 24,1919 

July  1,  1881,  amount  available 15,8t?l  51 

Amount  (estimated)  required  for  completion  of  existing  project 250, 000  9$ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1863 .     60,  OW  M 


BKPORT  OF  MR.  L.  B.  COOLEY,  ASSISTANT  ENODVKXR. 

Saikt  Chaklss  Mo.,  JtO^  le,  1881 

Major  :  Under  date  of  August  12, 1880, 1  was  assigned  to  duty  at  thia  point  vith 
instructions. 

Surveys  and  investigations  of  the  physical  features  of  this  reach  were  entered  opts, 
and  these,  with  studies  in  construction,  occupied  the  time  of  this  pmrty  during  tk 
autumn  and  winter. 

The  result  of  these  investigations  so  far  as  completed  at  the  time  wei«  embraced  a 
a  provisional  project  for  improvement,  submitted  February  24,  1881. 

This  project  contemplated  the  expenditure  of  the  appropriation  then  available  ui 
the  one  subsequently  available,  a  total  of  $40,000,  as  part  of  a  scheme  for  the  impro^ 
ment  of  suflicient  river  to  insure  reasonable  permanence  to  the  results  desired  at  Saui 
Charles. 

In  accordance  with  circular  of  June  3,  a  new  estimate  was  presented  on  Jnlj  i 
This,  together  with  the  project  previously  referred  to,  discusses  the  ebaracteristia  ^ 
the  reacA)  and  nature  and  cost  of  an  improvemeut  as  fully  as  is  warranted,  uatil  tk 
seaaon'a  wotk  \a  tenmnaXAdi,  «a!^\^^  data  coUected  is  fully  considered. 


APPENDIX   S.  1605 

t 

Bnring  the  winter  the  suhjeot  of  pile  sinking,  by  means  of  jets  of  water,  also  wire 
netting  as  a  means  of  improving  the  Missouri  River,  b'oth  referred  to  in  my  last  annual 
report,  were  fully  considered  by  boards  appointed  for  the  purpose.  Their  reports  dis- 
cuss these  subjects  so  fully  that  little  remains  to  be  said,  except  as  to  the  general  re- 
sults of  the  season's  experience. 

The  collection  and  construction  of  plant  was  commenced  in  February,  and  matters 
were  so  far  advanced  that  construction  could  have  begun  by  April  1  had  the  machinery 
required  come  duly  to  hand. 

Our  plans  al^o  contemplated  the  use  of  a  tug.  This  arrived  in  ample  season,  but  aa 
she  proved  inefficient  her  services  were  dipensed  with  early  in  June.  As  our  material 
bad  been  delivered  at  points  unfavorable  for  cordeling,  this  proved  very  vexatious, 
and  caused  much  delay  and  expense. 

The  machinery  tinally  arrived  late  in  May,  and  the  trial  or  experimental  stage  was 
reduced  to  a  working  basis  about  the  mitldle  of  June. 

Meantime  eftorts  were  limited  to  expedients,  viz :  buoy  dikes  in  unsuitable  locations, 
and  pile  sinking  by  a  hand-pump,  which  was  inade<iuate  for  the  heavy  work  required ; 
still  the  results  were  encouraging,  considering  the  expefi mental  character  of  the 
methods,  but  they  were  obtained  at  incommensurate  expense. 

The  work  placed  in  the  last  few  weeks  and  the  methods  adopted  ace  showing  very 
favorable  result's,  but  it  is  yet  too  soon  to  speak  confidently. 

The  plant  consist-s  of  six-decked  barges,  60  by  15  by  3  feet,  one  of  which  is  used  as 
a  tool  or  store  boat,  having  a  house  IH  by  44  feet,  three  smaller  barges,  a  number  of 
amall  Hats  aud  skiffs,  wire-net  machine,  pile-siokiug  machinery,  and  a  miscellaneous 
collection  of  devices  and  tools.     The  pile-sinking  device  is  essentially  temporary. 

The  argillaceous  stratification  in  this  portion  of  the  valley  caused  some  doubts  as  to 
the  efficiency  of  the  board's  design  at  this  point,  which,  coupled  with  our  desire  to  get 
to  work  without  further  delay,  determined  us  to  adopt  expedients  until  our  experience 
iw'as  better  matured. 

To  this  time  the  wisdom  of  our  course  would  seem  evident,  as  radical  chances  will 
acquire  workiu)^  out  to  fully  adapt  the  process  to  strata  which  are  not  tolerably  free 
sand  or  recent  silt. 

The  Ijoiler,  pump,  and  windlass,  as  well  as  the  method  of  applying  the  water,  are 
essentially  that  of  the  Board.  An  ordinary  boom  derrick  handles  the  pile;  the  pile 
is  controlled  in  its  descent  from  an  overhead  platform,  and  within  the  angle  of  an  L, 
formed  by  two  barges,  the  machinery  or  derrick  barge  60  by  15  by  3  feet,  and  the  cross 
or  platform  barge  36  by  10  by  3  feet.    No  guides  or  cradles  are  employed. 

In  free  matenal  a  penetration  of  18  feet  has  been  attained  without  special  difficulty. 
Gravel  of  1  or  2  inches  in  diameter  soon  arrests  the  descent,  while  clay  strata  of  6 
inches  to  1  foot  are  difficult  to  overcome.  The  clay  strata  referred  to  in  project  as 
being  continnous  at  or  about  low- water  plane,  with  admixtures  of  clay  still  lower,  are 
fully  confirmed,  these  constituting  definite  horizons  at  which  the  descent  is  usually 
arrested. 

It  is  believed  that  the  limitations  of  the  present  device  will  be  fully  understood,  and 

that  in  a  futnre  apparatus  we  shall  be  able  to  contend  bt^tter  with  these  conditions, 

which  are  not  presented  in  the  upper  stream,  aud  which  geological  reasons  would  con- 

'    fine  most  largely  to  the  valley  below  the  basins  of  the  Osage  aud  Gasconade. 

'        The  netting  device  is  a  development  of  one  of  the  designs  of  my  assistant,  Mr.  F. 

'    M.  Harris,  described  in  a  paper  appended  to  the  report  of  the  Board  on  **  wire  netting," 

&c.     It  consists  of  a  skeleton  drum  with  studs,  about  which  the  wire  is  loopexl  aud 

twisted  in  a  pin  twist,  meshes  square  or  trapezoidal,  and  of  1  foot  area.    The  device 

was  constructed  experimentally  and  considerable  stock  net  made.     It  was  afterwards 

placed  on  a  boat,  where  it  is  now  weaving  a  screen  60  feet  wide,  and  placing  it  direct 

as  made  along  a  pile  support.     A  speed  of  300  feet  per  day  has  been  obtained,  and, 

with  requisite  skill  and  special  adaptations  in  devices,  it  is  believed  that  a  rate  of  1 

foot  per  minute  is  entirely  feasible  in  meshes  of  1  foot  area. 

The  work  att-empt^d  previons  to  the  great  rise  of  May  5  consisted  of  a  few  sections 
of  bnoyed  screen  only.  For  nearly  a  tortuiglit  thereaft-er  the  banks  were  in  such  a 
condition  as  to  make  work  impracticable  without  the  services  of  a  tug.  A  buoyed 
sectional  dike,  600  feet  long,  immediatelv  above  the  head  of  the  slough,  was  placed  in 
water  30  to  45  feet  deep.  This  was  quickly  submerged  and  apparently  destroyed  by 
drift,  but  its  efiect  was  to  cause  a  rapid  bottom  fill  in  the  vicinity,  and  a  shifting  of  the 
line  of  deepest  water  by  half  the  width  of  the  stream. 

Meantime  a  line  of  work  500  feet  long  was  placed  across  the  slough,  about  1,000  feet 
below  its  head.     Piles  were  snnk  by  a  hand  pump,  where  the  depth  was  available. 

About  one- third  of  the  dike  consisted  of  triangular  pyramids  of  piling  placed  in  26 
feet  of  water.    The  whole  was  covered  with  stock  screen. 

The  resistance  gradually  increased  until  a  dead  head  of  about  a  foot  was  attained.  A 
rise  of  a  couple  of  feet  from  a  tributary  caused  an  immense  aconmnlation  of  surface 
drift  against  the  tops  of  the  tripods,  which  from  deficient  weighting  were  overturned. 

This  was  repaired,  bnt,  the  action  continuing,  the  dike  was  abandoned,  althou^k  It 
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is  believed  that  a  persistent  foUowing  np,  even  with  these  means,  would  ultimately 
have  produced  the  desired  ettect.  The  remaining  two-thirds  of  the  work  was  effecied 
in  cafising  deposits. 

The  machinery  arriving  in  the  last  of  May,  a  new  pile-dike  was  commenced  across 
the  head  of  the  slouch ,  1,150  feet  long. 

As  the  net-boat  did  not  at  first  work  satisfactorily,  the  piles  were  driven  before 
much  progress  had  been  made  in  placing  the  screen,  and  the  pile-boat  was  moored  to 
the  head  of  the  reach  to  commence  the  project  proper,  sufficient  resources  not  being 
available  at  an  earlier  date. 

Before  the  dike  could  be  completed,  large  and  deep  drift  accumulation  took  place 
against  the  unprotected  face  of  the  piling,  causing  bottom  scour,  and  a  considerable 
section  was  turned  out.  The  remainder  was  secur^,  and  the  plant  transferred  to  tiie 
upper  work. 

It  was  intended  to  retain  a  few  men  here  to  make  needed  repairs,  but  labor  has  been 
so  scarce  and  of  such  a  character  that  it  has  been  impossible  to  do  so,  and  the  slough 
work  yet  remains  in  an  unfinished  condition. 

The  effect  of  the  work*  has,  however,  been  exceedingly  good,  and  our  experience 
]ea<ls  us  to  believe  that  the  most  difficult  problem  of  slough  closure  may  be  nandled 
successfully  and  at  reasonable  cost,  a  matter  of  which  I  was  previously  in  CTeat  donbt. 

The  main  line  work,  leading  down  some  4,000  feet  from  Downing's  Point,  with  its 
system  of  cross-dikes,  is  more  than  half  completed.  It  is  intended  to  complete  this, 
and  then  return  to  work  in  the  vicinity  of  the  slough,  the  contrary'  flexion  already 
produced  in  the  stream  at  this  point  ar^iing  favorable  results,  the  depth  being  rednced 
to  that  amount  which  caused  the  grounding  of  a  streamer  on  the  l:Hh  instant.  The 
slough  itself  will  be  further  treated  for  present  results,  and  with  a  view  of  causing  its 
more  complete  setting  next  season. 

The  erosion  above  the  head  of  the  slough  is  approaching  the  curvature  desired  for 
bend  No.  1,  and  will  probably  admit  revetment  this  season.  In  this  event  the  work 
promises  to  accomplish  fairly  and  in  part  what  had  been  hoped  for  the  season's  opera- 
tions, and  place  the  stream  in  excellent  shape  for  early  spring  work  should  an  appro- 
priation be  available. 

The  coming  spring  work  will  produce  the  first  effects  in  Saint  Charles  Bend  proper, 
and  effects  are  likely  to  be  radical  if  matters  can  be  followed  np  in  proper  time. 

The  work  this  season  could  readily  have  produced  twice  the  results  had  it  been 

Sossible  to  make  the  plant  available  forty-hve  days  sooner.    This  will  not  prove  a 
etriineiit  in  future,  as  much  necessary  plant  has  been  provided ;  still  a  considerable 
increase  will  be  required  for  most  efiective  results. 

The  necessity  of  adequate  appropriations  and  a  prompt  treatment  for  this  reach  is 
apparent.  It  is  believed  that  nothing  but  a  constitutional  treatment  is  admissible, 
and  that  work  placed  in  Saint  Charles  Bend  in  advance  of  radical  change  above  will 
be  disappointing  in  results  and  waste  funds  in  a  local  treatment  that  could  as  soon  or 
sooner  produce  a  permanent  efiect  if  expended  in  the  main  project. 

The  experience  of  the  year  has  been  very  fruitful  and  suggestive,  but  as  we  are  in 
the  midst  ef  operations  it  does  not  seem  wise  to  go  now  into  the  details  of  methods  or 
elaborate  the  results,  practical  and  theoretical. 

When  operations  are  closed  I  shall  expect  to  submit  a  detailed  and  illustrated  report, 
in  which  I  shall  consider  fully  all  ioformation  and  data  of  general  interest,  and  concla- 
sious  as  to  the  present  and  future  development  of  the  class  of  constructions  now  inan- 
gurated. 

I  am.  Major,  very  respectfullj',  your  obedient  servant, 

L.  E.   COOLET. 

Maj.  Charles  R.  Suter, 

Corps  of  Engineers,  U.  S.  A, 


S3. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  CEDAR  CITY,  MISSOURI. 

Work  was  resamed  at  this  point  early  in  tbe  spring,  with  Assistant 
T.  0.  Bradley  in  local  charge.  The  object  in  view  was  silting  up  Cedar 
City  Bend.  This  had  been  previously  attempted,  a  permeable  dike  of 
Brownlow  weeds  being  used,  but  without  success.  This  year  a  wire 
screen  dike  was  used,  the  meshes  of  the  screen  being  rectangular,  2  feet 
long  and  1  foot  high.  They  were  supported  «»n  tripods  or  buoys  at  first 
and  later  on  pile  bents.    The  work  had  the  benefit  of  the  high-water  and 
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was  eminently  succesafnl,  the  whole  space  between  the  dike  and  the 
bank  being  filled  about  to  high-water  mark ;  the  deposit  was  20  feet 
in  average  depth  over  an  area  of  about  12,000  square  feet.  During  the 
present  season  it  is  proposed  to  begin  work  in  Murray's  Bend  above 
Cedar  City,  in  accordance  with  the  approved  plan.  A  revision  and  ex- 
tension of  the  estimates  for  this  work  has  been  found  necessary. 

The  work  is  sitaated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Loais,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ending  June  30,  IdSl,  was  $1,218,1^2.44. 

Money  statement 

July  1,  1880,  amount  available $15,413  97 

Amonnt  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$30, 413  97 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1880 13,576  78 

July  1,1881, amount  available 16,837  19 

Amount  (estimated)  required  for  completion  of  existing  project 170, 000  00 

ALinonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 .     60, 000  00 


REPORT  OF  MR.   T.   C.   BRADLEY,  ASSISTANT  ENGINEER. 

Cedar  City,  Mo.,  July  13^  1881. 

Major  :  I  have  the  honor  to  submit  herewith  the  following  annual  report  of  opera- 
tions for  the  fiscal  year  ending  June  30,  1881.  The  work  has  been  carried  on  under 
approved  project  of  March  21,  1881,  which  aims  at  general  rectification  of  the  river 
between  Stanley's  Island  and  Jetterson  City.  The  objective  points  of  iniprovement 
are  at  Cedar  City  and  in  Murray's  Bend. 

The  danger  at  Cedar  City  dates  back  to  1876,  when  the  left  bank  of  the  river  began 
caving  just  above  the  mouth  of  Cedar  Creek.  This  action  has  continued  ever  since 
developing  what  is  now  known  as  Cedar  Creek  Bend.  Three  attempts  at  improve- 
ment in  the, vicinity  of  Cedar  City  have  been  made  at  various  times  by  the  citizens. 

The  first  was  a  solid  stone  dike  located  just  below  Claysville.  It  was  designed  to 
force  a  crossing  through  a  high- water  chut-e  to  the  right  of  the  Murray  Bend  sand-bar. 
It  was  thought  that  by  this  means  the  valuable  bottom  lands  in  the  Murray  Bend 
crossing  coiud  be  saved.  This  work  was  estimated  to  cost  $20,000,  but  only  $14,000 
were  raised.  About  200  feet  of  this  dike  still  exists,  and  is  a  dangerous  obstruction  to 
navigation ;  the  eddy  action  above  and  below  is  quite  pronounced.  A  government 
light  marks  its  location. 

The  next  attempt  at  improvement  was  made  in  the  immediate  vicinity  of  Cedar  City. 
A  tree  dike  was  placwl  at  the  head  of  the  bend  in  the  summer  of  1876.  The  position 
of  this  dike  was  similar  to  the  Brownlow  weed  dike  placed  under  your  direction  in 
1879.  It  failed,  however,  to  secure  any  permanent  advantage,  and  the  channel  con- 
tinued to  take  Cedar  Creek  Bend. 

The  next  attempt  was  made  by  the  citizens  in  the  fall  of  1877.  The  work  consisted 
of  mattress  work  protecting  the  left  bank  of  Cedar  Creek  immediately  in  front  of  the 
town.  The  mattress  was  made  in  sections  50  by  40  feet  and  shingled  down  stream. 
They  were  made  of  willows  secured  between  heavy  pole  stringers.  The  mat  was  given 
an  wverage  thickness  of  20  inches  and  the  sections  were  sunk  under  great  quantities 
of  rock.  This  work  seems  to  have  held  at  Cedar  City  Point,  but  above  there  was  noth- 
ing to  indicate  that  mattress  work  had  been  put  in  in  1879.  Considering  the  small 
width,  rigidity,  and  the  great  quantities  of  rock  used,  it  is  not  improbable  that  the 
whole  system  slid  into  the  chanuol. 

The  mattress  work  and  Cedar  City  dike  placed  under  your  direction  have  already 
been  reported  on.  It  may  be  proper  to  state  that  the  mattre«s  work  has  stood  two 
years  and  is  now  in  goo<l  condition.  It  stood  the  test  of  last  winter  under  th«  influ- 
ence of  moving  ice,  and  a  still  greater  test  during  the  April  fiood  of  1881.  The  only 
damage  was  that  done  to  the  high-^water  protection  at  the  point,  a  scour  4  feet  deep 
and  about  100  feet  square. 

It  was  the  intention  to  begin  work  of  construction  early  in  the  spring  in  order  to  get 
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the  benefit  of  the  April  as  well  as  the  June  rise,  but  the  unusual  severity  of  the  winter 
seriously  interfered.     Repairs  on  boats  and  plant  were  not  completed  until  April  I. 

On  April  13  preparations  were  made  to  bejjin  the  work  of  placin^^  the  8cTe«*n  dike 
in  Cedar  (yreek  Bend  under  approved  projtMjt  of  March  21, 1881.  On  the  22d  it  became 
necessary  to  suspend  work  on  account  of  high- water  and  drift.  Operations  were  en- 
tirely suspended  until  May  11,  the  water  reaching  its  highest  ]K)int  May  3,  when  it 
marked  9y.65  on  the  Cedar  City  gauge.     The  work  w^as  rc«umed  May  11. 

The  screen  dike  as  contemplated  in  project  is  1,<K)0  feet  of  cro^s  dike,  and  3,000  ftet 
of  trailing  dike,  suspended  on  tripod  supports.  The  depth  of  the  screen  is  equal  to 
twice  the  depth  and  is  suspended  on  the  upper  side  of  the  dike.  The  tripods  were 
made  of  hard  wood  ])ole8  25  feet  long  and  6  inches  in  diameter  at  the  butt.  The  batie 
consists  of  three  poles  forming  an  equilateral  triangle  securely  bound  with  number  a 
wire ;  3  poles  are  laid  parallel  and  wired  together  at  a  distance  of  23  fe^^t  from  tbe 
butt«.  These  3  poles  complete  the  tripod  by  securing  a  pole  at  the  butt  in  each  angle 
of  the  base.  For  anchorage  f  yards  of  rOck  secured  at  each  corner  of  the  base  is  U8«L 
A  net  6  feet  square  (haxagoual  mesh)  with  an  8-inch  diagonal  serves  as  an  inclosare 
for  rock.  This  net  has  free  angles  on  all  its  sides  which  resemble  saw  teetb.  The  kg 
of  the  tripod  is  passed  through  the  center  mesh  and  the  four  corners  of  the  net  brought 
together  around  the  tripod  leg.  The  rock  is  then  put  in  and  inclosed  by  joining  the 
free  angles  of  adjacent  sides  by  pin  twist.  This  method  is  found  cheaper  than  baling 
rock,  and  it  admits  of  the  use  of  small  rock.  The  cost  of  manufacture  is  4  cents  per 
lA-t,  This  tripod  is  constructed  on  the  derrick  barge  and  swung  otf  and  lowered  into 
position  by  means  of  a  derrick.  The  tripod  support  is  not  one  of  great  merit,  and  must 
be  regarded  only  as  an  expedient. 

When  the  work  will  warrant  a  more  expensive  plant,  more  efficient  methods  can  he 
employed,  such  as  piling  in  A  bents  sunk  by  hydraulic  jet.  The  tripod  is  neverthe- 
less an  ethcient  and  economical  construction  in  depths  of  water  not  exceecUng  17  feet; 
beyond  this  other  methods  must  be  resorted  to.  These  tripods  were  placed  on  the 
line  of  the  deposed  dike  20  feet  apart,  and  the  whole  system  connected  by  a  wire  rope 
to  which  the  air  edge  of  the  screen  is  attached.  The  wire  netting  is  made  on  a  frawe 
in  sections  70  feet  by  20  feet.  The  mesh  is  rectangular,  1  foot  on  the  vertical  by  2  feet 
on  the  horizontal.  This  is  found  to  be  the  best  size  for  an  average  depth  of  18  feet. 
A  mesh  1  foot  square  was  tried,  bnt  it  was  found  to  collect  fibrous  matter  too  rapidly, 
or  rather  before  deposit  had  re-enforced  the  screen.  Rupture  did  not  take  place  in  the 
netting,  but  the  tripods  overturned.  A  mesh  2  feet  square  was  tried,  but  its  action 
was  tc^  slow.  The  screen  was  suspended  to  supports  and  placed  in  position  from  two 
boats,  which  were  moved  down  the  line  of  the  dike  as  fast  as  the  air  ed^e  could  be 
secured,  and  anchors  which  were  baled  to  the  lower  edge  could  be  paid  oft  the  side. 

The  anchors  were  guided  to  position  by  a  trailing  boom.  When  a  depth  of  23  feet 
of  water  was  reached,  barrel  buoys  were  resorted  to  for  supports.  Screens  in  sections 
70  by  40  feet  were  placed  normal  to  the  current  and  shingling  down  stream.  These 
were  placed  as  follows :  A  boat  70  feet  long  was  used  with  a  shelf  2  f^t  in  width 
hinged  to  one  side  and  running  the  entire  length  of  the  boat.  Upon  this  shelf  the 
anchors  were  laid  and  secured  to  one  edge  of  the  screen.  The  netting  was  then  folded 
on  these  anchors  so  as  to  straighten  out  readily  in  the  water,  and  the  buoys  were  at- 
tached to  the  other  edge  of  the  screen.  To  prevent  collapse  and  scallops  a  rigid 
waling  was  placed  on  anchor  and  buoy  edge  of  the  screeu,  by  lashing  poles  together. 
The  screen  thus  prepared,  the  boat  is  moved  to  position  and  the  shelf  dropped, 
allowing  the  screen  to  assume  the  desired  position.  No  difficulty  is  experienced  in 
placing  this  screen  in  any  desired  position.  It  is  very  imcertain  in  its  action,  and 
will  be  just  so  long  as  an  efficient  and  economical  buoy  remains  an  unsolved  problem. 
Oil- barrel  buoys  were  used,  and  it  is  believed  that  they  have  given  better  results  than 
any  other  fonn. 

The  action  of  the  screen  dike  has  been  quite  marked.  The  enter  500  feet  of  citwi 
dike  was  placed  in  water  from  10  to  15  feet  deep.  The  depth  of  water  on  the  first  1,500 
feet  increased  gradually  from  15  to  23  feet.  This  latter  depth  has  been  pushed  down 
stream  as  the  work  progressed.  The  increase  in  the  size  of  wires,  due  to  the  acxro- 
mulation  of  fibrous  matter,  was  quit«  noticeable.  The  Cedar  Creek  chut-e  has  en- 
tirely left  tbe  bend.  The  current  passing  below  the  lower  end  of  dike  takes  a  direct 
course  for  the  mouth  of  Cedar  Creek. 

By  continuing  the  dike  HOO  feet  farther,  it  is  believed  that  the  channel  can  be  throfrn 
ontside  of  the  Cedar  City  Point. 

At  this  writing  a  dry  bar  exists  back  of  the  cross  dike  which  extends  from  the  main 
shore  line  to  the  trailing  dike  and  a  distance  of  3,000  feet  down  the  trail.  The  bar 
extends  close  to  the  line  and  shows  clearly  a  deposit  of  15  to  2:5  feet.  The  results  ob- 
tained are  remarkable,  notwithstanding  the  oonditions  this  goring  have  been  unfavora- 
ble for  dike  work. 

The  main  channel  is  now  clearly  defined  down  the  right  bank  from  Gray's  Creek  to 
efierson  City. 

Since  the  dike  work  was  begun  the  willow  tow-head  in  the  proposed  channel  just 
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Wlow  end  of  dike  has  entirely  disappeared.    The  work  of  completing  dike  is  still  in 

Srogress,  also  the  construction  of  1,000  feet  of  i*evetment  between  the  mouth  of  Cedar 
reek  and  the  abutment. 

As  the  current  was  thrown  out  of  the  bend  under  the  influence  of  the  dike,  the 
water  concentrated  jnst  above  the  abutment.  Caving  action  set  in,  endaugeriu*^  the 
entire  system  of  mats  between  the  abutment  and  the  Cedar  City  Point.  It  was  consid- 
ered important  to  hold  this  in  any  ev^nt.  The  work  was  put  off  as  long  as  possible, 
as  it  is  believed  the  dike  will  ultimately  throw  the  current  beyond  the  point,  and 
therefore  render  revetment  unnecessary'. 

The  caving  action  increased  to  such  an  extent  that  it  was  thought  necessary  to  put 
in  a  light  revetment. 

The  mattress  is  continuous  75  feet  wide,  and  is  essentially  a  layer  of  willows  4 
inches  thick,  inclosed  between  two  wire  nets  made  of  No.  12  stet-l  wire  with  a  4-foot 
square  mesh.  The  willows  were  first  laid  parallel  to  the  bank,  but  as  it  was  found 
that  the  mattress  contracted  in  width,  the  willows  were  afterwards  laid  at  right  angles 
to  the  shore  line.  The  mattress  is  so  thin  as  to  be  flexible,  and  it  will  conform  to  the 
irregularities  on  the  bottom  as  etfectually  as  in  the  first  instance. 

The  npper  net  is  placed  immediately  over  the  lower  one,»  the  under  wire  is  brought 
up  and  secured  to  the  upper  wire  every  2  feet  by  a  pin  twist.  This  binds  the  willows 
in  securely.  For  lateral  longitudinal  strength  there  are  two  strands  of  number  12 
steel  wire  everv  4  feet.  As  both  the  work  of  dike  and  mattress  construction  is  only 
partially  completed,  it  is  not  possible  to  get  at  the  cost.  It  is  safe  to  say  that  the 
cost  will  fall  within  the  estimate.  For  a  clear  idea  of  the  methods  and  appliances 
you  are  respectfully  referred  to  mafxs  and  photographs. 

Before  closing,  I  desire  to  acknowledge  the  valuable  services  rendered  by  my  assist- 
ant, Mr.  Gotlief  Gender.  He  has  manifested  commendable  zeal  and  judgment  in  tho 
discharge  of  his  duties. 

I  am.  Major,  very  respectfully,  your  obedient  servant, 

T.  C.  Bradley, 
A$9istant  Engineer* 

Maj.  Chas.  R.  Suter, 

CorpB  of  Engineers^  U.  8,  A. 


S4. 

IMPROVEMENT  OF  MISSOURI  RIVER,  AT  GLASGOW,  MISSOURI. 

As  soon  as  the  summer  flood  of  1880  went  down  it  was  discovered  that 
the  right  bank  of  the  river,  in  the  bend  above  Glasgow,  was  being  so 
violently  attacked  by  the  river  as  to  render  its  immediate  protection 
imperatively  necessary. 

Work  was  therefore  begun,  and  5,630  feet  of  bank  was  covered  with 
a  very  substantial  revetment.  The  upper  bank  was  graded  to  a  very 
flat  slope,  and  thatched  with  brush,  which  in  turn  was  covered  with 
earth.  This  work  was  exposed  to  the  full  shock  of  the  moving  ice  dur- 
ing the  spring  break-up,  and  subsequently  was  in  the  track  of  the  water, 
which  during  the  general  overflow  ran  directly  across  the  point.  The 
revetment  stood  this  severe  test  perfectly,  and  this  part  of  the  work 
being  now  considered  safe,  attention  is  being  directed  to  other  portions 
of  the  reach.  Dike  work  will  mainly  be  deferred  until  spring,  but  addi- 
tional revetment  is  needed  at  several  points,  and  will  be  put  in  during 
the  present  season.  , 

The  work  has  been  in  charge  of  Assistant  S.  Waters  Fox. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Louis,  Mo.     The  nearest  fort  is  at  Leavenworth,  Kans. 

Amonnt  of  revenue  collected  at  Saint  Louis,  Mo.,  during  the  fiscal  year  ending  June 
30,  1»81,  was  11,218.122.44. 
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Money  statement 

July  1, 1880, amount  available |2l,009  82 

Amouut  appropriated  by  act  approved  March  3, 1881 20, 000  00 

$41,009  82 

Jaly  1, 1861,  amoant  expended  during  fiivsal  year^  exclusive  of  outstanding 
liabilities  JiUy  1, 1880 25,746  39 

July  1, 1881,  amount  available  15,263  43 

Amount  (estimated)  required  for  completion  of  existing  project 78, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     78, 000  00 


REPORT  OF  MR.   S.   WATRE8  FOX,  ASSISTANT  SNGINKBH. 


* 


Glasgow,  Jul^  14,  1881. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  iinprovement  of  the 
Missouri  River,  in  the  vicinity  of  Glasgow,  during  the  fiscal  year  ending  June  30, 1881. 
For  convenience,  it  is  divided  into  two  parts. 

Part  1  embraces  operations  from  July  1, 1880,  to  April  25, 1881. 

Part  2  embraces  operations  from  Apnl  25,  1881,  to  June  30,  1881. 


PART  I. 

A  project  was  sabmitted  June  26,  involving  the  expenditure  during  that  season  of 
$11,775,  and  recommending  that  the  balance  of  the  appropriation,  |8,225,  be  held  for 
work  iu  the  ensuing  spring.  This  project  was  approved  and  preparations  begun  for 
its  execution,  but  a  short  time  afterwards  the  river  concentrated  its  flow  into  No.  4 
chute  and  attacked  the  right  bank,  threatening  to  carry  away  the  Chicago' and  Alton 
Railroad  track.  August  2  I  recommended  that  a  continuous  brush  revetment,  com- 
mencing at  a  point  1,600  feet  above  the  old  railroad  dike,  and  extending  down  stream 
S,400  feet,  be  put  in  as  soon  as  possible.  The  low-water  mat  to  be  not  less  than  100 
feet  wide,  and  connected  with  a  high- water  protection  laid  on  a  graded  slope  of  2i  to 
1.     An  entirely  inadequate  portion  of  the  appropriation  was  available  at  that  time. 

The  demands  for  immediate  action  were  so  urgent  that  our  appliances  were  necessa- 
rily crude.  The  plant  was  towed  into  position  August  13;  grading  commenced  the 
I'ith,  and  a  start  was  made  on  the  mattress  August  16.  As  we  progressed  with  the 
work,  the  necessity  of  continuing  it  beyond  the  proposed  length  oecame  a])pareuts 

November  8  the  funds  were  exhausted  and  work  stopped :  6,057  feet  of  shore  bad 
been  graded,  and  of  this  5,630  feet  had  been  revetted.  In  addition  600  feet  of  willow 
curtaius  had  been  put  in  as  a  dike  for  the  protection  of  the  upper  end  of  the  mattivai. 

A  number  of  surveys  were  made,  and  some  special  physical  data  collected,  which 
Are  mentioned  further  on. 

REVETMENT. 

The  mattress  boat  was  a  decked  flat  100  feet  long,  25  feet  wide,  4  feet  5|  incbe« 
depth  of  gunwale.  This  was  provided  with  twenty-one  ways,  supported  on  trussed 
bents,  spaced  5  feet  from  center  to  center. 

From  the  gunwale  back  8  feet  their  slope  was  1  in  3,  from  there  up  1  in  4. 

An  outrigger  extended  Irom  the  top  end  of  the  shore- way  11  feet  out,  over  the  end 
of  the  boat,  thus  allowing  a  foot  projection  over  the  outer  way;  the  width  of  the  low- 
water  mat  was  112  feet.  The  average  width  of  high- water  protection  was  3^  f^t, 
making  the  total  average  width  of  revetment  150  feet. 

The  m  'thod  of  construction  of  the  low- water  mat  is  shown  quite  clearly  by  th« 
artotype»  submitted.  It  may  be  briefly  described  as  follows,  viz :  a  single  thickDe« 
of  brush,  laid  iu  juxtaposition  across  the  ways,  butts  to  the  bank,  was  covered  with 
flcraggly  dogwood,  laid  with  the  ways ;  over  this  just  suiflcient  brush  was  laid  to  hold 
the  dogwood  in  place ;  over  all,  at  every  way,  was  a  continuous  fascine  of  willoim; 
to  each  of  these  the  brush  was  sewn  with  wire  (numbers  8,  10,  and  12),  by  means  of 
two  shuttles,  making  a  lockstitch  every  3  feet.  Thus  we  made  in  effect  a  brush  carpet, 
with  a  close  warp,  and  an  open  or  cellular  woof.  The  fisciues  were  serviceable  in 
strengthening  the  mat  and  in  preventing  the  stone  from  rolling.  The  mat  was  fleetei 
off  the  ways  by  means  of  two  sets  of  lines  and  toggles;  about  one-third  cubic  yard  of 
broken  rock  to  the  linear  foot  thrown  on  near  the  out  edge  was  sufficient  to  put  the 
mat  on  the  bottom^ 
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The  mat  was  not  snnk  immediately  up  to  the  boat ;  in  some  places  as  much  as  600 
feet  was  allowed  to  doat;  this  accumulated  sedimeut,  aud  thereby  eifected  an  econ- 
omy of  stone. 

A  force  of  35  men  was  required  on  the  boat.  A  fair  day's  work  was  125  feet  linear, 
or  14,000  square  feet. 

For  the  high- water  protection  brush  was  shingled  on  the  graded  bank  paraUel  to 
the  shore  line,  the. tops  down  stream  and  overlapping  the  butts.  No.  8  wires  made 
fast  in  the  low- water  mat,  5  feet  apart,  ran  up  over  the  brush  to  the  top  of  the  bank, 
where  they  were  fastened  to  stakes  5  feet  apart. 

Forked  stakes  were  driven  over  the  wires,  5  feet  apart  up  the  slope,  so  as  to  bind 
the  brush  to  the  g^und.  The  whole  was  then  covered  with  earth.  This  covering 
has  proven  serviceable  in  three  ways,  viz :  1st,  as  a  protection  against  the  sun,  rain^ 
and  fire ;  Sd,  against  the  tearing  force  of  ice  and  dnrt;  3dy  if  willow  brush  is  used,  it 
causes  them  to  sprout. 

GRADING. 

As  already  stated  the  bank  was  ^aded  to  a  slope  of  2}  to  1.  It  ran  on  an  average 
8.8  cubic  yards  to  the  foot  linear ;  its  composition  was  of  sand  and  gumbo,  varying  in 
proportion  from  pure  gumbo  to  90  per  cent.  sand.  The  method  of  moving  it  first  used 
was  with  plows  and  scrapers;  this  proved  very  expensive,  aud  it  soon  became  apparent 
that  we  would  not  be  able  to  keep  ahead  of  the  mattress  boat. 

Another  consideration  which  led  to  the  trial  of  hydraulic  grading,  was  that  the 
steamer  Aggie,  which  had  been  chartered  on  the  14th  of  August,  could  be  kept  at 
work,  towing,  but  a  very  small  portion  of  her  time. 

A  Worthington  duplex  pump,  special  mining  pattern,  12-inch  st'Cam,  7- inch  water 
cylinders,  10-inch  stroke,  was  put  on  the  Aggie  and  connected  with  her  boilers.     Au- 

§ust  30,  we  commenced  grading  with  it,  and  did  the  work  successfully  until  the  close, 
ovember  8,  removing  in  all  43,793  cnbie  yards. 

The  method  of  worKiug  is  illustrated  and  described  in  the  appendix.*  There  are 
also  some  tables  and  plates,  showing  the  perfuruiauce  of  the  pump,  aud  the  cost  of 
moving  the  material.'  This  latter  is  the  actual  necef^sary  cost.  That  shown  in  the 
general  "cost  exhibit "  is  larger,  from  the  fact  that  the  time  of  the  steamer  Aggie,  at 
$50  per  day,  was  charged  to  it. 

The  pump  was  undoubtedly  too  small ;  to  do  the  work  it  had  to  be  held  at  a  much 
higher  speed  than  is  economical. 

One  fault  in  the  construction  of  the  pump  that  should  be  remedied  is  that  no  pro- 
vision is  made  for  taking  up  the  wear  of  the  plunger  rings.  In  such  water  as  the 
Missouri  they  wear  in  a  short  time  aud  have  to  be  replaced. 

The  results  of  this  work  clearly  indicate  that  hydraulic  grading  is  by  far  the  cheap- 
est, aud  in  other  respects  the  most  desirable  method  yet  practiced. 

The  minimnm  cost  per  cubic  yard  was  .M7  cent.  I  believe  that  with  a  more  perfect 
plant,  other  things  remaining  the  same,  this  cost  may  be  reduced  to  one-half  cent,  or 
perhaps  even  less. 

WILLOW  CURTAINS. 

These  were  made  on  a  boat,  65  by  16  feet,  exactly  as  those  described  in  my  report  of 
last  year ;  the  stone  anchorage  was  laid  in  a  hem  along  the  ground  edge  of  the  cur- 
tain, thus:  o^;  the  floats  were  tarred  boxes,  12  by  12  inches  by  5  feet;  the  meshea 
were  4  feet  by  10  inches. 

The  revetment  has  been  subjected  to  very  severe  tests  by  ice  and  high-water.  As 
far  as  could  be  judged  by  careful  probing,  it  was  not  injured  in  the  least. 

Some  time  after  the  commencement  of  the  April  rise,  Harrison's  Island  shore  line 
straightened  out  so  as  to  relieve  the  pressure  on  the  revetment,  and,  indeed,  a  bar 
formed  across  the  head  of  No.  4  chute,  which  almost  entirely  closed  it. 

SURVEYS. 

During  the  season  the  reach  was  accurately  triangulated,  aud  permanent  stations 
put  in  where  possible;  one  complete,  aud  oue  partial  shore  line  survey  were  made; 
ranges  were  establlsheil  at  all  points  of  interest,  aud  sounded  at  intervals.  A  system 
of  levels  was  established  in  both  banks  over  the  entire  length  of  the  reach,  and  the 
slopes  taken.    The  alignment  of  the  channel  was  also  taken. 

On  the  20th  of  November,  while  acting  under  orders  to  proceed  to  Lexiugton,  Mo., 
the  steamer  Electra  was  forced  by  floating  ice  to  go  to  the  bank  on  Harrison's  Island, 
and  was  there  frozen  in;  au  ice  crib  was  built  up  in  front  of  her,  aud  bwfore  the  ice 
broke  up,  February  8,  an  extra  crew  was  put  on  her ;  notwithstanding  this,  she  broke 
her  moorings  aud  'went  adrift  February  8,  with  no  oue  aboard.  She  floated  safely  to 
Boouville,  aud  was  there  boarded  and  landed.     As  quickly  as  possible  she  was  repaired 

•Not  printed. 
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and  sent  to  Saint  Charles ;  from  there  she  was  sent  to  Glasgow,  where  she  is  now  oa 
duty.  Th«  details  of  her  loss  and  rescue  were  fully  given  in  my  report  to  yoo,  dated 
February  19,  1881.     • 

PART  II. 

April  25,  1881,  I  submitted  a  project  for  the  expenditure  of  the  money  available  at 
that  date.  This  project  was  approved  and  operations  commenced  at  once  for  its  ex^ 
oution.  In  both  the  revetment  and  the  dike  work  proposed,  the  use  of  a  wire  net  is 
contemplated.  A  machine  for  its  manufacture,  designed  by  my  assistant,  Mr.  A.  J. 
Frith,  was  constructed,  and  after  some  modifications  finally  adopted.  This  machine 
is  described  in  the  notes  on  illustrations. 

The  first  work  contemplated  the  construction  of  revetment  in  Cambridge  Bend.  For 
this  purpose  the  old  mattress  boat,  used  last  season,  was  dismantled  and  provided 
with  a  new  set  of  ways  for  launching  a  low-water  mat  82|  feet  wide. 

The  ways  are  supported  on  bents  5  feet  apart,  and,  starting  fiush  with  the  ganwale, 
rise  3  feet  in  21  feet.  This  slope  is  floored  over  within  2^  inches  of  the  surface  of  the 
ways  by  8-inch  plank  running  with  the  ways,  and  spaced  2^  inches  apart,  to  allow  for 
the  passage  of  a  twisting  tool.  A  light  intermediate  way  is  supported  by  this  floor; 
a  10-inch  continuous  balloon  roller  runs  along  the  gunwale  at  the  foot  of  the  ways  to 
1  relieve  the  friction  in  paying  oflf  the  mat. 

1  An  outrigger  12|  feet  long  projects  from  the  shore  end  of  the  boat  out  over  the  bank. 

1  On  the  outer  or  stream  end  of  the  boat  a  set  of  rollers  are  let  into  the  ways,  and  oo 

these  the  anchorage  contained  in  the  hem  of  the  net  is  carried ;  along  the  down-stream 
gunwale  is  a  row  of  posts  5  feet  apart  and  4  feet  6  inches  high,  in  the  tops  of  which 
is  set  a  continuous  roller  on  which  the  bundles  of  brnsh  rest  as  they  are  passed  on  to 
the  ways.  A  trailing  boom  attached  to  the  up-stream  gunwale,  capable  of  motion  in 
a  vertical  plane,  but  braced  against  motion  in  any  other,  was  designed  to  gnide  the 
anchorage  or  outer  edge  of  the  mat  to  place. 

Running  along  flush  with  the  top  ends  of  the  ways  are  2  by  6  inch  timbers  spaced 
1  inch  apart ;  to  these  the  net  machines  are  elamped,  and  may  be  adjusted  to  any  re- 
quired length  of  mesh. 

The  boat  was  ready  for  work  on  the  15th  of  June,  but  owing  to  delay  in  getting  a 
suitable  tow-boat,  work  was  not  commenced  on  the  mattress  until  June  29. 

In  the  mean  time,  since  the  date  of  my  project,  a  radical  change  had  occnrred  in 
Cambridge  Bend,  viz,  the  shore  had  receded  some  distance  back  of  the  proposed  line 
of  revetment,  when,  owing  to  a  change  of  the  right  bank  above,  the  channel  moved 
rapidly  out  of  the  upper  end  of  the  bend,  closely  followed  by  a  large  reef,  which 
almost  entirely  cut  off  the  draught  of  water. 

On  the  29th  of  Jime  the  current  infringed  on  the  bank  at  a  point  1,200  feet  above. 
It  was  here  that  we  started  the  revetment.  Its  construction  is  described  as  follows, 
viz :  A  netting  the  length  of  the  ways  is  woven  from  the  machine,  the  meshes  of  the 
net  l)eing  5  feet  by  2^  feet,  the  5  feet  across  the  ways ;  on  this  a  single  thickness  of  20 
feet  willow  brush  is  laid,  butts  up  stream.  Five  wires  spaced  5  &et  apart  are  then 
carried  across  the  brush  and  pin-twisted  to  the  net.  About  three-quarters  cubic  yard 
of  rock  is  distributed  along,  near  the  outer  edge  of  the  mat,  which  is  then  brought  an 
over  it,  and  twisted  down.  Another  fleet  of  netting  is  made  from  the  machines,  ana 
then  they  are  ready  to  launch  the  first  fleet.  The  inner  edge  of  the  net  is  thrown  over 
stakes  along  the  top  of  the  bank.  From  the  water  line  to  the  edge,  the  meshes  of  the 
net  are  left  open  so  that  the  bank  may  be  graded.  The  wire  used  is  No.  12  steel 
A.  G.  Sufficient  work  has  not  yet  been  done  to  state  at  what  rate  revetment  of  this 
kind  can  be  made. 

The  machines  will  produce  the  net  at  the  rate  of  20  feet  linear  per  four  minutes,  or 
with  meshes  2^  by  5  feet;  nineteen  machines  worked  by  a  force  of  nineteen  men  will 
produce  it  at  the  rate  of  270,000  square  feet  per  day  of  ten  hours.  It  is  thought  that 
this  form  of  revetment  may  be  improved  in  some  respects  that  will  economize  labor. 

A  derrick- boat  has  been  fitted  up  for  use  in  the  construction  of  tripod  dikes.  A 
decked  flat  60  by  16  feet  hds  been  provided  with  a  set  of  movable  ways,  and  will  be 
used  in  making  netting  for  the  dikes.  A  tool-house  and  coal-shed  have  been  erected. 
A  large  portion  of  the  material  for  the  dikes,  viz,  poles  and  rock,  has  been  gotten  out. 
A  number  of  partial  shore-line  sun'eys  have  been  made,  and  the  high-water  slopes 
taken. 

The  present  alignments  of  shores  and  channel  are  most  favorable,  especially  from 
the  Middle  Bend  down ;  they  conform  very  closely  to  those  proposed  for  the  improved 
river. 

A  project  with  estimates  for  the  completion  of  the  improvements  was  submitted 
28th  ultimo. 

r,  In  conclusion  I  wish  to  acknowledge  the  services  rendered  by  Assistants  F.  V.  Tuttle 

f  And  A.  J.  Frith. 

p  I  am,  MajoTf  with  gre&t  respect,  your  obedient  servant, 

6.  Waters  Fox, 
AsHMtanL 
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S5. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  LEXINGTON,  MISSOURI. 

Work  was  begnn  at  this  point  last  summer,  Assistant  E.  G.  Shank- 
land  being  in  charge.  Five  thousand  feet  of  revetment  was  pat  in  on 
the  left  bank,"  above  Lexington,  daring  the  fall,  the  object  being  to  pre- 
vent further  movement  of  the  bend  down  stream. 

This  work  was  specially  interesting,  owing  to  its  extreme  lightness 
and  cheapness,  while  the  position  in  which  it  was  placed  was  calculated 
to  give  the  system  a  very  thorough  test. 

Unfortunately,  the  early  setting  in  of  winter  rendered  it  impossible  to 
grade  the  bank  above  it,  and  in  this  incomplete  state  it  was  obliged  to 
receive  the  shock  of  heavy  masses  of  ice  and  of  three  successive  floods. 
The  revetment  apparently  received  no  damage,  and  remained  in  place, 
though  the  bank  above  it  was  cut  so  far  back  by  the  ice  that  during*the 
third  and  greatest  flood,  when  the  whole  country  was  under  water,  the 
river  cut  in  behind  it  and  the  work  settled  in  mass  to  the  bed  of  the  river, 
where  it  still  remains. 

It  will  be  renewed  this  season  and  properly  completed,  the  balance  of 
funds  available  being  used  for  dike  work  in  the  spring  of  1882. 

The  estimate  for  this  work  has  been  revised  and  extended. 

The  work  is  sitaated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Louis,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ending  June  30,  1881,  was  $1,218,122.44. 

Money  statement. 

Jnly  1,  1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$25,000  00 

Jalv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 10,616  30 


July  1,  1881,  amount  available 14,383  70 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 
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Lexington,  Mo.,  uulp  15, 1881. 

Major  :  By  your  letter  dated  July  30,  1880,  I  was  placed  in  charge  of  the  work  of 
improving  the  Missouri  River,  at  Lexington,  Mo. 

I  arrived  in  Lexington  August  2,  and,  having  organized  a  smaU  party,  made  a  sur- 
vey of  the  river  from  Wellington  down  below  Lexington,  a  distance  of  between  7  and 
8  miles,  to  ascertain  what  changes  had  taken  place  in  this  reach  since  the  survey  made 
in  October,  1878,  by  Capt.  D.  W.  Wellman,  assistant  engineer. 

The  bank  in  the  bend  opposite  Lexington  was  found  to  have  cut  away  between  250 
and  300  feet.  This  bank  has  been  constantly  receding,  and  the  bend  traveling  down 
stream  for  many  years  past.  I  am  told  that  in  1850  the  steamboat  landing  was  at  Rock 
Bridge,  over  a  mile  above  the  present  landing. 

The  cutting  has  kept  forcing  the  channel  over  to  the  left  bank,  and  caused  it  to 
strike  the  right  bank  further  and  further  down  stream,  so  that  at  the  time  the  8ur^^ey 
was  made  last  August  a  sand-bar  extended  all  along  the  town  front,  throwing. the 
steamboat  landing  nearly  half  a  mile  below  the  town,  and  threatening  soon  to  destroy 
it  altogether. 

In  view  of  this  fact  it  was  deemed  best  to  first  stop  the  cutting  of  the  bank  opposite 
the  town  by  means  of  a  revetment  and  afterwards  by  means  of  dikes,  push  the  river 
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into  the  left  bank,  above  Willow  Creek,  and  bring  it  down  parallel  to  the  revettod 
bank,  instead  of  striking  it  nt  right  angles,  as  at  presents 

This  plan  meeting  with  your  approval,  a  mattress  boat  and  two  barges  were  buift 
and  the  revetment  commence<l  about  the  1st  of  October. 

As  the  bank  is  a  perpendicular  one  fVom  15  to  !M  feet  high,  and  covered  with  heavy 
timber  out  to  the  edge,  it  was  decided  to  put  in  at  first,  only  the  low- water  revetmeDt 
70  feet  wide,  and  afterwards  grade  and  revet  the  npner  bank,  when  the  hydranlic 
grading  apparatus,  then  in  nse  elsewhere,  coold  be  outained.  It  was  determined  to 
use  a  wire  net,  as  the  basis  of  the  mattress,  and  weave  brush  into-it,  as  suggested 
by  Assistant  L.  E.  Cooley  in  his  report  for  1879-'80. 

Accordingly  a  platform  18  feet  wide  and  70  feet  long  was  laid  npon  the  bank.  In 
this  platform  holes  were  bored  in  rows,  1  foot  apart,  the  holes  being  every  2  feet  in 
the  rows,  and  50  spikes  were  pat  in  the  holes.  A  man  with  a  huid  reel  of  wire  rott 
along  up  and  down  the  rows,  uncoiling  the  wire  as  he  goes,  and  a  man  following  nim 
puts  the  wire  over  the  spikes.  Four  men  follow  them,  and  pullinf  ont  the  spikes, 
give  the  wire  three  complete  twists,  and  drop  the  spikes  on  the  platform.* 

When  the  eleven  rows  are  filled,  the  net  is  palled  over,  the  spixes  replaced,  and  the 
operation  repeated.  When  the  net  18  by  70  feet  was  completed,  it  was  rolled  on  a 
cylinder  16  feet  long,  which  as  soon  as  three  nets  were  rolled  on  it,  was  carried  to  tbe 
boat,  and  unrolled  on  a  platform  ac0>ss  the  boat,  and  connected  by  twisting  with  the 
net  already  in  the  water,  so  as  to  make  a  continuous  mat. 

Brush  was  then  woven  in  and  oat  of  the  meshes,  making  a  thin  bnt  strong  mat  It 
was  weighted  with  rock,  bat  allowed  to  float  in  the  water,  for  about  200  feet  behind 
the  boat,  in  order  to  catch  all  the  sediment  it  could  before  sinking. 

The  greatest  day's  work  was  550  running  feet,  or  385  squares  (a  square  being  106 
square  feet),  with  twenty -eight  men.  this  number  including  foreman,  orush  wcaven, 
and  wire  net  makers ;  372  running  teet,  or  860  squares  of  wire  net  were  maile  in  fire 
hours,  with  17  men,  or  at  the  rate  of  nearly  75  feet,  52^  squares  an  hour,  at  a  cost  of 
9.8  cents  per  square,  or  including  cost  of  wire  25.6  cents  per  square  ;  5,100  feet,  3,570 
squares,  were  put  in  at  cost,  including  cost  of  wire,  of  52  cents  per  foot  or  73  cents  per 
square. 

The  work  was  frequently  delayed  on  account  of  the  wire  not  being  delivered  m 
time.  It  is  believed  that  thirty  men  can  make  the  net,  weave  in  the  brush,  and  sink 
900  feet,  or  630  squares,  per  day. 

The  low-water  revetment  was  completed  November  3.  It  was  intended  to  commeoee 
the  upper  bank  protection  immediatelv,  and  the  grading  plant  was  ordered  by  vm 
from  Glasgow  to  Lexington,  but  the  sudden  coming  on  of  eold  weather  filled  the  Hts 
with  ice,  and  compelled  the  boat  to  return  to  Glasgow  to  winter. 

The  excedinglyhigh* water  this  spring  prevented  anything  being  done  at  bank  grid- 
ing until  June  13,  and  it  is  now  in  progress. 

Orosa-sections  taken  two  weeks  apart  in  October  and  November  showed  a  depodt 
of  from  b  to  12  feet  of  silt  over  the  mat,  and  in  November  there  was  15  feet  of  water 
at  foot  of  Pine  street,  where  there  had  been  but  2  feet  when  the  work  was  oob- 
menced. 

The  revetted  bank  was  entirely  covered  daring  the  high-water  in  April,  and  it  cA 
about  3.50  feet  at  th«)  point. 

Soundings  were  carefully  made  in  May,  as  soon  as  the  river  had  fallen  sufficienth. 
and  the  mat  was  found  in  place,  but  scoured  bare  over  almost  its  entire  surface,  sad 
in  some  places  lowered  from  5  to  10  feet,  the  water  having  scoured  under  and  let  tte 
the  mat  down. 

Preparations  were  made  in  June  to  put  in  three  screen  dikes  at  GikmI win's  coil 
banks,  3  miles  above  Lexington,  to  force  the  river  out  of  the  bend  at  the  coal  banbc 
and  across  the  river  into  the  left  bank,  just  above  Willow  Creek.     The  dikes,  howeTer. 

were  not  commenced  until  the  present  month. 

«  «  •  •  •  •  # 

I  desire  to  acknowledge  the  valuable  services  of  B.  V.  Simpson,  assistant  on  tbt 
work,  and  John  Sweeney,  foreman  on  construction. 

I  am,  major,  very  respectfully,  your  obedient  servant-, 

£.   C.    BOAXKLASOk 

MaJ.  Charlrs  R.  Suter, 

Corpa  of  Engineen,  U,  S,  A, 


I*  * 


S  6. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  KANSAS  CITY,  MISSOURL 

It  had  been  in  contemplation  to  begin  work  at  this  point  dnringtiif 
spring,  bat  tbi^^aa  i^ii^^t<ivl  \uiyos8ible,  for  reasons  already  allud^  tft 
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The  damage  done  by  the  floods  in  this  neighborhood  was  very  great. 
The  revetment  pnt  in  in  1879  received  but  little  damage,  and  undoubt- 
edly prevented  the  formation  of  a  cut  ofl",  which  would  have  isolated 
Kansas  City  from  the  river.  All  other  work  done  at  this  point  wa^ 
swept  away. 

As  soon  as  possible  revetment  work  will  be  undertaken,  the  old  work 
being  repaired  and  extended.  Wlien  a  favorable  time  occurs  dike  work 
w  ill  be  begun,  and  pushed  as  far  as  practicable. 

So  many  changes  have  occurred  that  a  revision  and  extension  of  the 
estimate  has  been  found  necessary. 

The  work  has  been  in  charge  of  Assistant  John  W.  Nier. 

The  work  is  situated  in  the  coUeotion  district  of  New  Orleans,  and  the  nearest  port 
of  deliver}''  is  Omaha,  Nehr.    The  nearest  fort  is  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  daring  fiscal  year  ending  Jane  30, 
1881,  was  12,645.56. 

Honey  siaUwent 

July  1,  1880,  amount  avnilahle 125.156  96 

Amount  appropriated  by  act  approved  March  3,  1881 20,000  00 

145, 156  96 

July  1,  1881,  amount  expended  during  fiscal  year,  exclnsire  of  outstanding 

liabilities  July  1,1880 21,244  35 

July  1,  1881,  amount  available.. 23,912  61 

Amount  (estimated)  required  for  completion  of  existing  project 220,  OiK)  00 

Amount  that  ctfn  be  profitably  expended  in  fiscal  year  ending  June  30,.  1883.  \00, 000  00 


KKFOST  or  MR.  J.  W.  NIEJt,  ASSISTANT  ENGIXEKB. 

KAK6AS  City,  Mo.,  Julp  22,  1881. 

Major:  I  have  the  honor  of  submitting  the  following  report  of  the  progi'ess  of  the 
work  of  improving  the  Missouri  River  at  and  near  Kansas  City,  for  the  fiscal  year 
ending  June  30,  1881. 

The  paat  year  has  been  occupied  in  the  preparation  of  plant  and  in  surveys,  the 
active  work  of  improvement  having  been  interfered  with  by  a  chain  of  circurastaucea 
wholly  beyond  my  control. 

The  work  of  1879  has  given  excellent  satisfaction,  and  considering  the  fact  that  it 
is  in  an  exposed  locality,  subject  to  a  radical  change  from  above^  its  success  is  mosi 
gratifying.  The  impossibility  of  locating  a  short  revetment  to  successfully  withstand 
the  full  force  of  the  current,  caused  by  shifting  of  the  channel,  and  the  dire  necessitv 
of  commencing  at  the  head  of  the  reach,  at  some  nodal  point,  and  continuing  the  work 
down  stream  in  an  unbroken  line,  are  amply  proven  on  this  reach. 

The  trend  of  the  bend  below  Quindaro  has  caused  a  very  marked  shifting  of  the 
axis  of  the  stream  on  Line  Creek  Crossing,  the  point  of  impact  of  the  stream  having 
traveled  up  stream  4,000  feet,  resulting  in  cutting  a  pocket  about  600  feet  deep,  just 
above  the  revetment,  and  a  turning  of  the  stream  around  the  head  of  the  revetment. 
Had  the  first  appropriation  for  work  at  this  point  been  adequate  to  the  needs  of  the 
case,  the  work  could  have  been  extended  up  stream  several  thousand  feet,  and  fully 
guarded  against  the  changes  which  have  talcen  place. 

The  upper  end  of  the  revetment  successfully  withstood  the  action  of  the  current 
until  the  disastrous  flood  of  April,  1881,  when  about  200  feet  of  it  save  way. 

The  development  of  the  pocket  above  the  revetment  so  altered  tiie  sfream  that  the 
river  rushed  against  the  lower  3,000  feet,  resulting  in  washing  down  the  upper  bank 
protection  and  in  a  general  dislocation  of  the  work,  but  not  in  its  entire  destruction. 

This  portion  of  the  work  was  also  exposed  to  wave  action  caused  by  prevailing  heavy 
southwest  winds.  The  open  character  of  the  revetment  allowed  the  free  action  of  the 
-water  through  it,  which  resulted  in  the  caving  of  the  bank  and  the  falling  of  the  upper 
bank  work.  The  thorough  protection  of  the  upper  bank  is  of  the  greatest  necessity, 
and  judging  from  past  experience  it  seems  that  no  coustrutftion  of  brush  is  adequate 
to  the  wants  of  the  case.  Rock  placed  upon  the  bank  sloped  to  a  grade  of  3  or  3^  to  1, 
with  willows  cultivated  on  the  upper  portions  of  the  grade,  would  probably  be  suffi- 
ciently strong. 
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The  weed  dike  bnilt  in  1879  has  been  destroyed  and  the  good  resnlts  given  by  it 
entirely  lost.  This  is  a  source  of  great  regret,  as  its  failure  has  somewhat  oomplicatad 
the  problem  of  removing  the  channel  from  Lower  Kaw  River  Bend. 

The  defects  of  tree  weeds,  as  shown  upon  this  work,  forbid  their  nse  again. 

On  the  whole  the  work  of  1879  has  been  of  great  benefit,  aud  the  damage  it  has  re- 
ceived can  be  solely  attributed  to  the  lack  of  funds  to  prosecute  the  work  to  the  extent 
that  was  essential  and  at  the  proper  time. 

.   Funds  not  being  available,  nothing  but  preparation  of  plant  with  a  view  to  resnin- 
ing  work  in  November,  1880,  was  attempted. 

The  sudden  and  early  freezing  up  of  the  river  at  that  time  necessitate  the  post- 
ponement of  operations  until  spring,  1881.  During  the  winter,  plans  were  matured  by 
a  Board  created  for  that  purpose  for  the  constrnotion  of  two  grading  boats  and  thdi 
building  was  assigned  to  me.  Active  operations  were  commenced  on  them  March  30, 
and  they  were  completed  July  10. 

The  terrible  flood  of  April  of  this  year,  during  which  the  water  at  this  point  reached 
a  height  of  27.5  feet  above  the  xero  of  the  Kansas  City  gauge,  effectually  ft»re8talled 
anything  in  the  way  of  improvement.  During  the  height  of  the  flood  every  available 
boat  at  my  command  was  used  in  saving  life  and  property. 

The  launch  Sabrina  with  barges  in  tow  passed  through  the  streets  of  Harlem  reroov- 
ing  people  and  property  to  a  place  of  safety.  Without  the  aid  given  by  boats  belong- 
ing to  the  improvement  work,  the  loss  of  property  would  have  been  very  great.  The 
report  would  be  incomplete  were  I  not  to  call  attention  to  one  fact  that  in  its  main 
features  has  an  important  bearing  on  the  levee  system  along  the  Missouri  and  Missis- 
sippi rivers. 

During  the  rise  of  the  water  the  current  was  very  violent,  and  in  consequence  thereof 
the  banks  caved  very  rapidly. 

Heavy  scour  of  the  bottom  and  enlargement  of  the  stream  bed  were  noticeable  until 
such  time  as  the  river  got  over  its  banks.  Above  the  village  of  Harlem  a  levee  several 
hundred  feet  long  and  about  4  feet  high  was  constructed  by  the  citizens  and  railway 
companies  to  prevent  an  overflow  of  Harlem  Flats.  But  this  levee  broke,  and  a  gen- 
eral inundation  of  the  entire  bottom  north  of  Kansas  City  Bridge  ensued. 

The  eff'ect  on  the  velocity  of  the  current  in  the  main  channel,  which  np  to  this  time 
was  very  rapid^  was  immediately  noticeable  in  its  being  materially  slackened. 

The  natural  inference  would  be  that  owing  to  the  great  increase  of  section  dne  to 
overflow,  the  rate  of  rise  of  the  water,  as  shown  by  the  gauge,  would  be  much  less 
than  when  the  river  was  between  its  banks.  This  was  not  the  case,  however,  as  the 
river  continued  to  rise  very  rapidly  until  the  entire  bottom  from  bluff  to  bluff  was 
inundated.  From  this  I  am  led  to  believe  that  the  levee  system  is  absolutely  essential 
I  ,  when  the  natural  heights  of  the  banks  are  not  sufficient  to  keep  the  river  in  bounds. 

So  long  as  the  river  is  between  its  banks  it  will  scour  out  its  held  to  accommodate  the 
water  passing  through  it,  the  scour  of  the  bottom  being  about  equal  in  cross-section 
to  the  increase  of  section  due  to  the  rise  of  the  upper  surface.  This  will  obviously  be 
the  case  so  long  as  there  is'  no  overflow.  During  overflow  the  cross-current-s  caused 
by  the  current  in  the  direction  of  the  axis  of  stream  interfere  with  those  in  the  direc- 
tion of  the  stream  bed  in  such  a  way  that  deposition  of  material  must  take  place  in 
the  stream  bed,  correspondingly  lessening  its  sectional  area.  This  may  fully  account 
for  the  rapid  rise  of  the  water  on  the  gauge  after  the  discharge  section  had  been  mul- 
tiplied several  times  by  the  general  overflow  in  the  direction  of  the  axis  of  the  valley. 

It  would  seem,  therefore,  from  the  reasons  given,  that  floods  are  a  benefit  to  the 
fl  river  rather  than  a  detriment  so  long  as  an  overflow  does  not  occur  and  when  the  banks 

are  prevented  from  cutting  by  being  well  protected.  The  natural  result  of  prot-ection 
work  would  be  to  lower  the  bed  of  the  stream  and  in  tima  to  give  such  a  height  to  the 
banks  as  to  afterwards  avoid  overflows.  A  levee  system,  therefore,  seems  necessary 
at  first,  but  by  the  agency  of  works  for  permanent  rectification  would  in  time  be  nae> 
leas. 

A  review  of  the  situation  at  Kansas  City  seems  to  show  the  necessity  of  rebnilding 
the  levee  destroyed  by  the  April  flood. 

The  banks  about  a  mile  north  of  the  Kansas  City  Bridge  were  lowered  2  or  3  feet; 
and  had  the  fiood  continued  several  days  longer,  it  must  have  cut  a  channel  back  <i 
Harlem,  and  isolated  the  bridge  from  the  river. 

The  situation  at  present  is  by  no  means  encouraging.  Deep  pot-holes  are  found  all  over 
the  area  first  overflowed,  many  of  them  being  small  lakes.  The  amount  of  sediment 
deposited  during  the  flood  was  surprising,  as  away  from  the  direct  course  which  the 
overflow  took  across  the  neck  back  of  Harlem,  and  especially  where  thei-^  was  any 
protection,  such  as  woods  or  houses,  the  surface  of  the  ground  was  raised  from  2  to  6 
feet.  Had  dikes  been  cojjstructed  before  the  flood  some  great  results  might  have  been 
expected. 

The  high  prices  of  material  and  labor  are  sources  of  serious  embarrassment,  and  with 


APPENDIX   S.  1617 

•  • 

the  small  appropriations  available  at  this  place  preclade  the  possibility  of  planting 
any  except  small  work,  which  is  entirely  inadequ<ate  to  overcome  the  diDiculties  pre- 
aented. 

Respectfully  submitted. 

•  J.  W.  NiER, 

Amstant  Engineer, 
Maj.  Charles  R.  Sutkr, 

Corps  of  Engineers  J   U,  S.  A, 


S  7. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  FORT  LEAVENWORTH,  KANSAS. 

Some  repairs  to  the  old  work  were  found  necessary  and  were  executed 
daring  the  fall.  During  the  spring  and  summer  floods  great  damage  was 
done  to  all  the  work,  and  the  older  portions  put  in  in  1878  were  totally 
destroyed.  The  funds  available  are  entirely  inadequate  to  replace  this 
work;  the  more  important  portions  only  can  be  repaired  at  present,  and 
efforts  win  be  made  in  the  spring  to  divert  the  current  from  the  bend 
where  it  has  done  so  much  damage.  A  revised  estimate  is  submitted 
herewith. 

The  work  has  been  in  charge  of  Assistant  G.  T.  Nelles. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  deliven'  is  Omaha,  Nebr. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30, 
1881,  was  $2,845.5(5. 

Money  statement, 

July  1,  1880,  amount  available $8,451  35 

Amount  appropriated  by  act  approved  March  3,  1881 8,000  00 

§1(5,451  35 

Julv  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18^0 5,171  78 

July  1,  1881,  amount  available 11,279  57 

Amount  (estimated)  required  for  completion  of  existing  project 9(^  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 


REPORT  OF  MR.   G.  T.   NELLES,  ASSISTANT  ENGINEER. 

Leavenworth,  Kans.,  July  15,  1881. 

Major  :  I  have  the  honor  to  submit  the  foUowing  report  on  the  work  of  improving 
the  &fis80uri  River  at  Leavenworth,  Kans.,  for  the  fiscal  year  ending  June  30,  1881. 

The  field  operations  during  the  year  have  been  quite  limited,  no  new  work  having 
been  inaugurated  until  late  in  June,  1881.  It  was  the  intention  to  begin  work  earlier, 
so  as  to  take  advantage  of  the  April  and  June  rises.  The  extreme  high- water  during 
the  latter  part  of  April,  by  shutting  off  all  rail  communication,  made  the  completion  of 
the  plant  an  impossibility,  materiaus  for  this  purpose  not  being  obtainable. 

The  June  rise  of  1880  did  considerable  damage  to  the  work,  leaving  the  shore  lino 
very  irregular  and  full  of  holes  and  deep  pockets.  I  quote  from  a  report  on  the  condi- 
tion of  the  work,  dated  August  11,  188(5,  the  following: 

**  The  mats  in  many  places  have  either  gone  out  entirely  or  slipped  so  far  as  to  bo 
practically  useless.  The  water  is  not  particularly  deep  along  the  bank  or  over  the 
work,  but  a  depth  of  from  35  to  45  feet  exists  throughout  the  reach  at  a  distance  of  150 
to  200  feet  from  shore.  *  *  *  "In  sounding  at  some  distance  from  the  shore,  the  lead 
frequently  fouled,  showing  that  the  mats  had  not  gone  entirely  out  of  the  bend,  and 
that  they  were  much  broken  up."  These  breaks,  although  similar  in  appearance,  ditler 
in  extent  from  those  which  occurred  on  this  same  part  of  the  work  during  the  rise  and 
all  of  the  river  in  June  and  July,  1879.  Last  year  the  mats  were  always  found  in 
position ;  no  perceptible  slipping  was  ever  noticed ;  this  year  more  or  less  8lipi)iug 
was  noticed  in  every  case." 
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This  .sli])])ing  was  nndoubte^lly  caused  by  a  deeper  seonr  outside  of  the  work  as  in- 
dicated by  tlie  soundings  and  by  a  weaker  coiHlition  of  the  work,  due  to  a  year'a ex- 
posure, oli<ring  less  resistance  to  parting. 

These  breaks  occurred  in  the  work  put  in  by  Assist^int  Engineer  D.W.  Church  dnr- 
ing  the  fall  and  winter  of  1878  and  the  spring  of  1879.  The  work  cotosistecl  of  de- 
tached mats  and  independent  high-bank  protection,  staked  and  wired  together  at  the 
junction.  The  mats  were  from  60 to  75  feet  wide  and  from  10  to  14  inches  thick,  made 
on  pole  frames,  as  strong  and  at  the  same  time  as  flexible  as  possible  ;  a  large  quantity 
of  stone  was  used  in  siuKing  and  placing.  It  had  been  previously  severely  tested  and 
was  tlionglit  particularly  strong,  especially  the  75-foot  mats. 

Repairs  were  made  during  September  and  October,  1880,  by  building  mats  on  tempo- 
rary elevated  ways,  of  sufhcient  size  to  till  the  gaps  and  lap  well  onto  the  old  work. 
Brush  was  laid  one  way  to  a  thickness  of  10  inches,  on  a  frame  of  light  cotton  wood 
or  sycamore  })oles,  and  then  sewed  directly  to  the  poles,  no  binder  except  the  wire 
being  nsrd  on  the  top.  The  high-bank  protection  wa«  made  by  laying  brush  parallel 
to  the  river,  on  brush  fascines  securely  wired  to  the  low-water  work,  laid  6  feet  apart 
and  extj'ndt'd  up  the  bank  to  high-water  mark.  The  brush  was  sewed  to  the  fascines 
with  circular  needles  with  stitches  3  feet  long.  The  cost  of  this  work  was  $9^,60,  in- 
cluding stores. 

After  making  these  repairs,  no  further  injury  was  done  to  the  work  until  previous  to 
the  April  rise,  1881.  The  extensive  cutting  above  the  work  from  above  Bee  Creek  to 
the  root  threatened  to  take  out  the  work  by  cutting  in  behind  it.  The  root  having 
become  rotten  and  weak  from  exposure,  work  was  commenced  to  strengthen  it  and 
arrest  the  threatened  danger.  However,  before  much  could  be  done,  the  first  flood 
came,  overflowing  the  banks  and  carrying  away  brush  and  other  material  on  hand. 
The  continuance  of  this  work  without  a  more  extensive  plant  was  thus  made  impos- 
sible. Before  the  bottom  roads  became  dry  enough  to  haul  material  to  complete  re- 
pairs, the  second  and  greatest  flood  came. 

During  this  overflow  the  bank  cut  in  behind  the  root  from  above,  taking  out,  or  at 
least  rendering  useless  as  a  means  of  protection,  about  500  feet  of  the  work. 
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Depth  at  inside  edge  of  work,  0  to  12  feet  at  10-foot  stage. 

The  above  sketch  shows  the  original  and  present  position  of  the  bank  and  work. 

The  work  remained  along  its  former  line  until  about  June  15,  forming  a  reef  over 
which  the  current  ran.  The  bank  cut  in  about  300  feet  behind  its  former  positi<^r 
allowing  the  main  channel  to  come  in  between  the  work  and  the  shore  and  to  cross  it 
as  shown  in  the  following  sketch. 
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The  erosion  tliroiiffliout  the  iinprotectcnl  portion  of  tlio  bend  has  l)een  very  severe. 
The  cut  at  Bee  Creek  Point,  which  was  formerly  much  slower,  has  been  morera])i(l  than 
at  auy  other  point  in  the  bend.  The  uniform  curve  so  earnestly  desired  under  former 
projects  has  been  attained  and  will  soon  lie  passed.  A  map  which  will  follow  this  re- 
port shows  clearly  the  chauges  which  have  taken  place  in  this  bend  since  work  was 
commenced  in  1 878. 

The  strength  developed  by  the  "upper  mattress  work  "  put  in  by  Assistant  Engineer 
D.  W.  Church  during  the  winters  of  1878  and  1879  has  been  a  matter  of  wonder  to  all 
who  have  had  an  opportunity  to  inspect  it.  The  strains  brought  to  l)ear  on  it  by 
the  two  Hoods  of  April  and  May  it  withstood  with  no  damage,  and  it  was  only  by  the 
cutting  out  from  behind  that  its  usefulness  was  impaired.  If  it  was  thought  essential 
or  necessary  to  hold  this  work,  it  could  be  doue  even  now,  and  be  made  fully  as  etlicient, 
if  not  more  so,  than  ever  before,  provided,  of  course,  steps  be  taken  at  once  to  prevent 
further  washing  out  from  above. 

In  May  survej-s  were  made,  extending  from  Weston  to  Leavenworth,  to  determine 
the  best  location  for  a  dike  to  throw  tne  river  entirely  out  of  the  bend  and  into  its 
former  channel  along  the  Kansas  shore.  The  results  of  this  survey  and  the  consequent 
location  of  the  dike  are  shown  on  accompanying  tracing.  The  soundings  show  a  uni- 
form section  at  number  5  and  a  divided  one  at  number  6,  indicating  a  natural  teudency 
of  the  river  in  the  desired  direction,  beginning  at  a  point  somewhere  between  these 
sections.  After  consultation  with  you,  and  fully  considering  the  merits  and  demerits 
of  all  possible  locations,  the  one  marked  in  tracing  was  decided  upon  as  oll'ering  the 
best  chance  of  success  with  the  greatest  ease  of  construction. 

This  question  being  settled,  operations  were  commenced  late  in  June  on  the  con- 
struction of  this  dike.  A  single  row  of  piles  from  15  to  20  feet  apart  is  to  be  driven, 
extending  out  between  2,000  and  3,000  feet,  as  may  be  found  necessary,  and  a  wire 
netting  is  to  be  8usi)ended  up  stream  from  a  cable  made  fast  to  the  heads  of  the  piles. 
The  mesh  used  at  hrst  will  be  triangular,  30  by  15  inches.  Such  changes  w^ill  be  made 
in  size  and  shape  of  mesh  as  experience  dictates. 

So  little  actual  work  has  been  done  on  the  dike  that  no  estimate  of  cost  or  sugges- 
tions coucerniug  it  can  be  made  at  present.  A  description  of  the  pile-sinker  ajiparatus 
and  the  net  machine  used  will  be  given  in  the  annual  report  for  improving  the  Mis- 
souri River  at  Atchison,  Kans. 

The  plant  beiujyj  used  belongs  conjointly  to  Atchison  and  part  to  Saint  Joseph.  The 
cost  being  thus  divided  up,  a  very  considerable  8a\ing  is'etiected,  making  it  possible 
to  do  better  and  more  substantial  work  than  otherwise  could  be  done  with  a  small 
appropriation.  The  great  disadvantage  of  this  system  is  that  work  of  the  same  na- 
ture cannot  be  done  at  but  one  place  at  a  time,  whereas  it  may  be  frequently  neces- 
sary to  take  advantage  of  thesame  rise  or  condition  of  the  river  at  each  of  the  places 
interested  which  may  endanger  the  local  interests. 

Great  damage  was  done  to  the  farms  in  the  bottoms  by  the  spring  floods.  The  only 
permanent  change  in  this  reach  due  to  it  was  the  cutting  off  of  Satan  Bend,  the  river 
taking  what  is  commonly  known  as  Cow  Island  Chute.  No  surveys  of  the  locality 
have  beeu  made.  A  personal  examination  of  the  chute  showed  that  the  main  body  of 
the  river  flowed  through  it;  a  channel  depth  of  20  to  25  feet  exists  throughout  its 
length. 

No  very  marked  channel  exists  in  the  bend,  and  care  must  be  exercised  in  running 
through  it  with  a  steamer. 

Assistant  W.  E.  Dauchy  has  been  in  local  charge  at  this  point. 

A  l>ench  mark,  1.43  feet  above  extreme  high-water,  was  set  on  top  of  stone  founda- 
tion of  northeast  corner  of  Union  Depot  at  Leavenworth,  Kans .  This  bench  reads 
27.53  feet.  Signal  Service  gauge. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

G.  T.  Nelles, 

Aaaisiani  Engineer. 

Maj.  Charles  R.  Suter, 

Carps  of  Engineers f  U,  8.  A, 


S  8. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  ATCHISON,  KANSAS. 

No  work  beyond  that  of  preparation  was  done  here  during  the  past 
season,  the  operations  conteini>lated  this  spring  having  been  prevented 
by  the  floods. 
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The  old  works  have  stood  fairly  well,  but  will  require  considerable 
extension  to  make  them  safe.  This  and  other  work  contemplated  will 
be  undertaken  as  soon  as  possible. 

So  many  changes  have  occurred  in  this  vicinity  that  a  revision  of  the 
estimates  has  been  found  necessary. 

The  work  has  been  in  charge  of  Assistants  E.  H.  Wilson  and  G.  T. 
Nelles. 

The  work  is  situated  in  the  collectioD  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30, 
1881,  was  12,845.56. 

Money  statement. 

July  1,  1880,  amount  available $20,004  42 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$40,  004  42 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 17. 007  28 

July  1,  1881,  amount  available 22,997  14 

Amount  (estimated)  required  for  completion  of  existing  project 125, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  60,  (KK)  00 
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REPORT  OF  MR.   G.   T.   NELLES,   ASSISTANT  ENGINEER. 

Atchison,  Kans.,  July  i^2j  lc^81. 

Major  :  I  have  the  honor  to  submit  report  for  the  fiscal  year  ending  June  30,  IScl— 
improvement  of  the  Missouri  River  at  Atchison,  Kans. 

Previous  to  my  appointment  to  the  local  charge  of  this  work,  a  complete  survey  of 
the  reach  extending  from  Geary  City  to  the  Atchison  Bridge  was  made  by  Assistant 
Engineer  E.  H.  Wilson. 

A  max>  of  this  survey  scale  2,000  feet  equal  1  inch,  also  showing  the  shore  lines  of 
other  surveys,  will  accompany  this  report. 

No  works' of  improvement  have  been  constructed  during  the  year.  The  only  work 
done,  except  surveys,  has  been  the  construction  of  a  plant  tor  future  operations*.  This 
plant  consisted  of  a  pile-sinker  apparatus  for  use  at  Leavenworth,  Atchison,  and  SaiDt 
Joseph,  and  was  paid  for  proportionally  by  them  ;  a  barge  65  by  12  feet  for  Atchison; 
a  barge  75  by  12  feet  for  Leavenworth ;  an  arrangement  for  making  continuous  wire 
netting  of  any  width  up  to  75  feet,  placed  on  the  largo  mattress  boat  used  here  in 
1879 ;  and  the  repairs  and  alterations  of  the  two  small  barges  belonging  to  At<.'hi6on. 
Tracings  of  these  constructions  will  be  sent  with  this  report. 

On  the  receipt  of  your  letter  of  March  9,  1881,  and  the  accompanying  report  and 
drawings  of  the  "Pile-sinking  Board,"  arrangements  were  made  for  the  const ructioD 
of  this  apparatus  as  directed.  In  accordance  with  your  suggestions,  efibrts  were  made 
to  cheapen  and  siinplify  the  designs  by  changing  the  detaiJB  without  altering  the  gen- 
eral design  of  the  Board. 

The  forked  or  "turn-table"  boat  is  26  feet  wide  and  30  feet  long,  with  a  well  6  feet 
wide  and  20  feet  long.  A  truss  extending  8  feet  above  deck  is  placed  at  the  open  end 
to  stiffen  this  boat.  The  guides  or  leads  are  secured  to  the  turn-table,  so  they  move 
with  it.  The  turn-table  moves  on  rollers  in  the  deck,  the  center  bein^  at  the  center 
of  the  well.  The  leads  are  adjustable  to  any  angle,  and  can  be  placed  in  any  position 
by  means  of  the  tuni -table  and  extension-props  at  the  bottom  and  top. 

The  arrangement  adopted  will  not  admit  of  rapid  changes  of  inclination,  but  as  this 
will  hardly  ever  be  necessary,  it  is  deemed  sufficient.  The  leads  are  made  to  take  a  38- 
foot  pile.  Shorter  ones  can  be  readily  handled,  and  longer  ones  to  almost  any  length 
with  more  trouble,  in  proportion  to  the  increased  length.  The  arrangement  and  lej»d- 
ing  of  the  lines  and  the  pile-carriage  have  not  been  satisfactorily  perfected.  Five 
clutches  to  prevent  overturning  and  to  hold  the  turn-table  in  any  desired  position  are 
placed  at  intervals  around  the  table.     A  line  is  led  to  the  winch  for  turning  the  talde. 

The  machinery  is  all  plaeed  in  a  barge  60  feet  long  and  16  feet  wide,  with  45-  side 
rake,  and  a  square  end  to  butt  against  the  square  end  of  the  turn-table  boat.  Tliis 
boat  can  be  made  faat  to  either  fork  of  the  turn-table  boat  by  means  of  large  iron  hook- 
couplings  or  chains  with  open  links.     It  being  6  feet  wider  than  the  fork,  an  easy  and 
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secnre  fastcuing  can  bo  mode.  It  can  also  be  placed  so  that  its  side  will  bear  directly 
agaiust  the  piles  already  sunk  and  at  the  same  time  bring  the  center  of  the  leads  on  ro 
the  line. 
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For  the  turn -table  boat  the  smaller  barge  in  the  catamaran  mattress-boat,  built  by 
Assistant  Engineer  D.  W.  Church,  was  cut  in  two  and  the  pieces  strongly  framed  to- 
gether bj'  means  of  a  heavy  Howe  truss  in  the  solid  part  of  the  bow,  making  an  almost 
rigid  counection.  As  before  stated,  a  vertical  truss  was  placed  at  the  open  end.  An 
entirely  new  boat  was  built  for  the  machinery. 

Notwithstanding  that  a  steam-dome  and  a  heater  (neither recommended  by  the  Board) 
are  used,  the  boilers  with  ordinary  coal  will  not  make  sufficient  steam  to  run  both  the 
pump  and  the  winch  at  full  force.  A8;they  are  always  needed  at  once,  this  is  a  most 
serious  fault,  which  should  be  remedied  as  mr  as  possible.  With  careful  watching  and 
firing,  60  pounds  can  be  held.    This  gives  about  50  strokes  per  minute  of  the  pnuip. 

The  steam-windlass  is  not  suited  for  the  use  it  is  put  to;  it  is  not  sufficiently  power- 
ftil.  We  frequently  stopped  it  on  an  ordinary  pull.  Under  heavy  pressure  the  casing 
in  which  the  piston-rod  works  is  pressed  in  from  the  bearing  and  allows  an  escape  of 
steam.  It  frequently  stops  on  the  center  and  must  be  started  again  by  hand.  Both 
drums  turn  in  the  same  direction,  being  run  by  the  same  steam-cylinder,  so  that  but 
one  drum  can  be  used  advantageously  at  a  time.  A  much  better  economy  of  time  in 
working  the  pile-sinker  could  oe  obtained  with  a  winch  with  independent  drums. 
Au  air-chamber  should  be  put  on  the  pump  to  prevent  jiounding  and  the  consequent 
wearing  of  the  valves  and  straining  of  the  machinery. 

One-inch  lines  were  used  at  first,  but  frequent  breakages  led  to  the  substitution  of 
1^  and  1^  inch. 

But  few  piles  having  been  sunk  to  the  end  of  the  fiscal  year,  only  a  limited  oppor- 
tunity was  obtained  for  studying  its  workings.  Means  for  placing  the  pile  in  the  leads 
and  attaching  the  pipe  must  be  devised,  so  that  no  time  will  be  Tost. 

The  sinking  and  work  after  the  pile  was  ready  to  sink  never  took  over  five  minutes. 
The  placing  in  the  leads,  either  by  a  pull  directly  from  the  top  of  the  leads  or  by 
moans  of  a  derrick,  was  a  source  of  constant  loss  oi  time. 

The  theory  of  always  having  a  pile  in  the  derrick  to  lay  in  the  guides  is  a  good  one, 
but  until  a  double  winch  is  obtained,  it  cannot  be  fully  tested  practically.  There 
is  no  doubt  that  when  everything  is  fixed  for  it,  a  better  economy"of  time  will  be 
obtained  with  the  derrick  than  by  any  other  means.  A  carriage  must  be  provided,  to 
which  the  pile  can  be  firmly  attached  by  one  motion. 

The  arrangement  used  was  far  from  perfect.  No  running  of  the  pile,  due  to  the 
pressure  of  the  current  on  it,  was  noticed.  After  getting  fainy  started,  the  line  of  the 
dike  was  easily  kept. 

The  precautions  taken  by  the  Board  to  guard  against  overtopping  of  the  leads  by 
the  pressure  of  the  water  against  a  pile  were  to  a  certain  extent  unnecessary. 

In  the  18  feet  of  water  with  a  strong  current  and  against  a  cutting  bank  no  trouble 
was  experienced  in  holding  or  moving  the  pile  with  a  short  beam  when  nearly  to  the 
bottom.  After  the  pile  rests  on  the  bottom  it  stays  where  put. 
It  is  thought  that  not  more  than  40  piles  a  day  can  be  simk 
nnder  tl>e  most  favorable  circumstances  with  this  apparatus,  as 
it  now  stands. 

The  j»iles  sunk  were  all  slightly  sharpened  and  peeled  for 
the  first  10  or  1*2  feet,  the  hydraulic  pipe  being  introduced  at  the 
center  of  the  bottom. 

The  following  experiment  led  to  the  adoption  of  this  method 
of  preparing  them.  Two  piles  were  sunk  close  together  through 
about  4  feet  of  clay.  The  first  one  was  blunt,  and  had  the  bark 
on ;  the  other  wjts  prepared  as  above.  The  greatest  difficulty 
was  experienced  in  getting  down  the  first  one;  the  lines  and 
machinery  were  severely  strained  in  the  attempt.  The  second  one,  after  a  slight 
stick  at  tii*st,  went  down  easily.  In  pure  sand  the  piles  frequently  sank  by  their  own 
w^eight  8  or  10  feet.  In  sand  tnere  seems  to  be  no  hmit  of  depth  to  which  a  pile  can 
be  sunk. 
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We  sncceeded  in  sinking  one  28  feet,  and  then  stopped  on  account  of  pile  giving 
out.    No  twisting  or  shaking  was  found  necessary  to  sink  the  piles. 

Experiments  were  tried  with  diflferent-sized  pipe  and  hose,  1  to  2  inch  pipe  and  2 
to  2|  inch  hose;  2^inch  hose  with  1^-inch  pipe  was  found  to  give  the  best  ivsiilts. 

The  tests  were  made  by  holding  the  pipe  against  the  bank  and  noting  the  time  and 
size  of  hole  cut,  all  other  conditions  being  similar. 

It  is  thought,  except  in  unusual  cases,  a  single  row  of  piles  will  be  sufficient  for  a 
net  put  in  at  the  proper  sea^son.  The  net  must  be  securely  anchored  to  prevent  8lii»pin«; 
down  against  the  piles,  so  that  the  strain  on  the  pile  shall  l>e  vertical,  or  nearly  so.  autl 
not  a  push  in  the  direction  of  the  current.  At  seasons  when  there  is  little  sedimeut 
in  motion,  extra  precaution  must  bo  taken  against  drift,  &c. 

The  65-foot  barge  was  made  with  2-iuch  sides,  braced  between  the  frames  by  foar 
rows  of  2  by  4  inch  cross-bracing  the  full  length  of  the  boat.  Notwithstanding  this 
precaution,  the  ends  dropped  out  of  line. 

A  pin-twist  machine  lor  weaving  a  continuous  wire  net  was  rigged  on  a  barge  75  by 
12  feet.     By  changing  the  pin  boards  any  size  of  mesh  can  be  maae. 

One  of  the  old  barges  was  made  into  a  coal-barge  for  the  steamer  and  pile-sinker; 
the  other  one  was  made  into  an  office  and  tool  boat. 

Since  the  steamer  Melusina  reported  to  me  in  April  at  Kansas  City,  several  chanjrw 
and  additions  have  been  made  on  her,  suggested  by  convenience  or  necessity.  Bulk- 
heads have  been  put  in  forward  and  aft  of  the  boiler,  separating  the  boiler-room  from 
the  coal  and  leaving  a  comfortable  cabin  for  the  crew.  The  cylinders  have  been  lags:ed 
and  the  steamer  painted  throughout.  A  slight  increase  in  the  bucket- width  showed 
such  a  tlecided  improvement  in  handling  that  further  increase  will  be  made. 

No  very  extensive  damage  to  life  or  property  occurred  in  this  vicinity  during  the 
spring  doods.  The  bottoms  were  for  a  time  abandoned  and  the  crops  for  the  sea.soii 
ruined. 

The  greatest  and  almost  only  change  of  importance  on  the  reach  due  to  the  high-water 
was  the  shifting  of  the  main  channel  from  Rushville  Bend  to  Indian  Chute.  This 
change  will  cause  a  cut  on  the  point  opposite  Doniphan,  and  probably  in  the  Ijend 
below. 

During  the  higher  stages  the  river  took  a  straight  course  across  McQueen's  "Bend, 
and  no  further  deepening  of  the  bend  took  place.  The  crossing  out  of  McQueen's  Beud 
in  low-water  is  so  direct  that  a  partial  return  is  effected  before  passing  the  bridge,  the 
deepest  wat-er  being  at  the  center  of  the  bridge,  instead  of  under  the  draw-span.  In 
November,  1880,  a  bar  was  formed  under  the  draw-span  which  at  a  4-foot  stage  up|»eared 
above  the  surface.  One  up-bound  steamer  was  held  for  two  days,  and  one  down  for 
several  hours«  by  this  bar.  The  bar  scoured  out  later,  and  has  not  made  its  ajjpearance 
siiice. 

Cross-sections  immediately  al)Ove  the  bridge,  at  different  stages,  will  accompany 
this  report. 

For  the  first  time  since  1878  a  cut  has  taken  place  this  spring  along  the  Misisonri 
bank  above  the  bridge.  This  has  not  been  at  all  extensive,  still  it  has  been  sufficient 
to  alarm  the  residents  and  bridge  people. 

A  tendency  on  the  part  of  the  river  to  take  the  chute  behind  Atchison  Island  is  ap- 
parent at  the  higher  stages  of  the  river. 

Immense  quantities  ol  drift  and  water  take  this  course.  Should  McQueen's  Bend 
cut  much  deeper,  this  tendency  will  be  favored  by  the  increased  channel-length  bjr 
way  of  the  bend.    This  should  be  watched  and  prevented. 

I  was  assisted  in  the  construction  of  the  plant  by  ^ir.  D.  W.  Kinnard,  who  for  a  short 
time  was  in  local  charge  of  this  work. 

Very  respectfully,  your  obedient  servant, 

G.  T.  Nelles, 

AsgUtatit  Engimer. 

Maj.  Charles  R.  Sutkr, 

Carps  of  Engineers y  U.  S.  A. 


S  9. 

IMPROVEMENT  OF  THE  MISSOURI  RIVER  OPPOSITE  SAINT  JOSEPH,  MIS- 
SOURI. 


Operations  during  the  past  season  at  this  point  have  been  eonfined  to 
repairs  of  old  work,  the  projected  spring  oj>erations  having  niisearried 
here  as  at  other  points.     Sonio  damage  wns  done  hy  tlie  ice  and  tloiils. 
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principally  by  destroyiog  the  old  dikes  at  a  time  when  the  bank  behind 
them  conld  not  be  secured.  Their  removal  had  been  contemplated,  but 
not  in  such  a  summary  manner.  These  damages  will  be  made  good  dur- 
ing the  present  season,  and  the  revetment  in  Bonton  Bend  will  be  put 
in.  In  the  coming  spring  dike- work  will  be  undertaken.  The  estimates 
for  this  work  have  been  revised  and  extended. 

Assistant  D.  W.  Church  has  been  in  charge  of  the  work. 

The  work  is  situated  in  the  coHection  district  of  New  Orleans,  and  the  nearest  port 
of  deUvery  is  Omaha,  Nehr.     The  nearest  fort  is  at  Leavenworth,  Kans. 

Anionnt  of  revenue  collected  at  Omaha,  Nebr.,  during  tiscal  jear  ending  June  30, 
1881,  was  ^2,845.5(5.  • 

Money  statement, 

July  1,  18^0,  amount  available $21, 155  61 

Amount  appropriated  by  act  approved  March  3,  1681 20, 000  00 

841,155  61 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 13,232  34 

July  1,  1881,  amount  available 27,1)23  21 

Amount  (estimated)  required  for  completion  of  existing  project 223,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     90, 000  00 
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Saint  Joseph,  Mo„  July  18,  1881. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
the  Missouri  Kiver  at  Saint  Joseph,  Mo.,  during  the  fiscal  year  ending  June  30,  18-' 1. 

In  the  annual  reports  on  the  work  at  this  point  for  the  past  two  years,  mention  has 
been  made  of  the  probability  that  a  new  channel  would  bo  formed  at  Amazonia,  Mo., 
by  the  river  cutting  through  the  neck  of  land  opposite  that  point. 

The  expected  cut-off  was  effected  July  22,  1880,  by  continued  erosion  of  the  down- 
stream side  of  the  neck.  At  the  up-stream  side  there  existed  a  narrow,  deep  ben  of 
clay,  which  so  resisted  erosion  that  during  the  24  hours  previous  to  cutting  otV  the  width 
of  the  neck  was  only  8  feet,  and  although  there  was  a  difference  of  elevation  of  the 
water's  surface  above  and  below  of  2.78  feet,  this  bank  was  entirely  removed  by  ordi- 
nary cutting  before  the  water  began  flowing  through. 

The  first  effect  immediately  above  the  ueck  was  a  lowering  of  the  watci-'s  surfaco 
2.7  feet  within  40  minutes  after  the  opening  was  made.  Several  bai-s  lyin^  above  tlio 
neck,  and  separating  it  '^rom  -he  main  channel,  were  rapidly  removed,  and  a  quickly- 
changing  channel  was  formed  leading  the  river  to  the  opening. 

The  distance  around  the  point  by  channel  was  4^  miles.  The  current  flowing  arnniid 
was  checked  at  once,  and  ceased  entirely  in  a  few  days.  The  Nodaway  Chute  lt'av«*s 
the  Missouri  near  Nodaway,  and  enters  the  old  channel  near  Amazonia,  which  it  fol- 
lows to  its  meeting  with  the  present  channel  at  the  cut-off. 

This  chute  served  to  keep  a  slight  current  in  a  portion  of  the  deserted  bed,  and  to 
prevent  its  entire  filling  up  at  the  lower  end.  At  the  upper  end  the  filling  was  rapid, 
and  within  one  month  a  dry  bar  was  formed  from  shore  to  shore.  Below  the  cut-off'^ 
for  a  distance  of  about  4^  miles,  there  were  extensive  changes  during  theqntire  season, 
the  river  first  cutting  into  one  bank  and  then  into  the  other,  replacing  each  time  the 
material  previously  taken  out.  No  eftects  of  this  nature  were  traceable  below  Bonton. 
A  short  time  before  the  cut-off  was  made,  a  temporary  gauge  was  established  at  the 
narrowest  part  of  the  neck,  another  about  5  miles  up  stream,  and  a  third  at  Amazonia. 

It  was  intended  to  notify  the  observers  at  these  points  and  at  the  regular  gaui^es 
below  when  the  cut-off  took  place,  and  have  readings  made  every  half-hour,  but  as 
this  occurred  about  8  o'clock  m  the  evening,  the  observers  could  not  be  notified,  and, 
with  the  exception  of  those  made  at  the  cut-off,  the  night  readings  were  lost.  Kead- 
isgs  taken  next  day  showed  nothing  which  conld  be  traced  to  the  cut-ofi'. 

In  October  and  November,  1880,  a  survey  was  made  from  Saint  Joseph  to  Chnilrs- 
ton,  Kans.,  a  distance  of  about  30  miles;  the  shore  lines  were  run  up  stream,  an<l  ilio 
soundings  and  slope  measurements  made  on  the  return.  A  slope  reading  was  tak<Mi  at 
every  alternate  sounding  section  (about  every  2,000  feet),  both  at  the  shore  and  in  the 
channel,  the  latter  reading  being  t.iken  on  a  floating-rod  so  graduated  as  to  be  easily 
rea<l  at  a  distance  of  1,(l''0  fVw.t^  and  supported  vertically  on  a  plank  ]>latfr)rin  *^  feet 
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-wide  by  12  feet  long.  A  stadia-rod  was  also  carried  on  the  platform.  In  observing 
a  level  and  transit  were  placed  near  a  bench  on  the  sounding  section,  and  the  eleva- 
tion of  the  water  taken  at  shore  with  the  ordinary  level-rod.  The  float  was  then  al- 
lowed to  pass,  and  as  it  crossed  the  section  thedistance  was  read  on  the  stadia-rod  by 
Ithe  transit,  and  the  elevation  by  the  level.  This  work  conld  be  done  nearly  as  fast  as 
ordinal y  slope  measurements,  and  no  difficulty  was  experienced  in  making  accorate 
readings. 

The  slope  and  cross-section  work  had  only  proceeded  about  10  miles  down  stream 
when  ice  began  mnning,  and  three  days  after  the  river  closed.  This  occurred  Novem- 
ber 17,  much  earlier  than  was  expected.  Several  high-water  ohutea  and  old  bank 
lines  were  then  run,  and  the  leveling  continued  until  the  weather  became  too  cold  to 
work  advantageously.  During  the  winter  the  survey  notes  were  platted,  numerous 
old  bank  lines  were  run,  and  the  leveling  continued  when  the  weather  was  suitable. 
Inibrmation  was  also  collected  from  old  maps  and  other  sources,  relative  to  former 
locations  of  the  river.  The  river  remained  covered  with  ice  from  November  17  until 
March  15,  and  during  this  time  the  weather  was  exceptionally  cold.  The  general 
thickness  of  the  ice  formed  was  from  18  to  36  inches,  but  in  many  places,  where  shoal 
water  exiHte<l,  the  latter  thickness  was  exceeded,  and  the  channel  was  greatly  choked 
bv  the  ice  extending  to  the  bottom.  As  a  natural  consequence  with  such  a  thickneM 
oi  ice,  groat  changes  were  produced,  both  during  the  winter  and  when  the  ice  moved. 
The  smaller  channels  "^ere  entirely  closed  during  the  winter,  and  when  the  break-up 
^ccnrred  new  ones  were  cut  wherever  necessary  to  the  direction  of  flow  or  to  provi<i 
sufficient  cross-section.  In  some  places  the  river  permanently  abandoned  the  former 
channel,  and  followed  the  one  cut  by  the  ice. 

The  revetment  above  Elwood  was  injured  at  dike  No.  3  by  the  formation  of  an  ice 
gorge  in  November,  and  on  the  upper  side  of  the  dike  a  break  was  made,  which  it 
was  impossible  to  repair  dnring  the  winter.  Very  little  change  took  place  until  the 
ice  moved  in  the  spring,  when  another  gorge  was  formed  at  the  dikes.  The  ice  piled 
up  on  the  points  of  the  three  dikes  and  carried  away  considerable  of  the  stone- work. 
leaAing  little  else  but  earth  exposed  to  the  current.  Dnring  the  period  of  extreme 
high-water,  which  followed  the  going  out  of  the  ice,  the  dikes  were  entirely  cut  away, 
and  about  1,000  feet  of  revetment  adjoining  the  two  lower  dikes  were  carried  ont 
Heavy  ice  ran  for  nearly  three  weeks  following  the  break-up,  and  prevented  anytjiing 
being  immediately  done  toward  replacing  the  revetment.  As  soon  as  the  river  was 
free  from  ice,  work  was  commenced,  although  many  difficulties,  due  to  the  height  of 
the  water,  presented  themselves.  Willow  brush  could  not  be  obtained,  as  the  bars 
were  submerged,  and  it  was  therefore  necessary  to  procure  upland  brush.  It  was  also 
necessary  to  construct  elevated  ways,  as  they  could  not  be  laid  on  the  graded  bank. 
^.,  0!Wy  cue  mat  was  placed  in  position  and  another  nearly  completed  when  the  river, 

4  which  was  rising  steadily,  reached  the  top  of  the  bank  and  stopped  all  work.    This 

rise  eovered  all  the  bottom  lauds  to  a  depth  of  several  feet,  and  remained  above  the 
banks  about  twelve  days.  On  receding  it  left  snch  a  deposit  of  sediment  that  the  bot- 
toms were  not  in  condition  for  work  to  begin  for  8  days.  Everything  done  previous 
to  the  rise  was  lost  and  the  breaks  were  greatly  extended,  the  bank  continuing  to  cave 
badly  as  the  water  fell.  The  highland  brush  supply  was  exhausted,  and  as  no  willor 
^^  could  be  obtained,  the  plan  of  mattress  protection  was  abandoned.     Instead  it  was 

k  I  decided  to  use  a  wire  screen  as  a  protection,  suspending  it  lirst  in  front  of  the  bank 

pi  until  the  meshes  were  sufficiently  filled  with  vegetable  matter  to  form  a  protection, 

1  and  then  i»Iacing  it  in  ccmtact  with  the  bank  throughout.     This  plan  was  entirely  ex- 

perimental* but  from  the  known  action  of  a  screen  it  was  believed  that  the  bank  couW 
at  least  beheld  temporarily,  and  as  information  was  desired  regarding  the  permanency 
of  snch  a  protection,  it  was  thought  that  the  experiment  would  prove  of  much  vahie. 
The  net  was  made  on  a  frame-work  22  feet  long,  4  feet  wide,  and  8  feet  high,  with 
a  drum  20  feet  long  on  one  side  and  reels  for  the  wire  on  the  other.  A  )>latlorm  was 
placed  over  the  reels  for  the  men  to  stand  on,  and  on  the  same  side,  at  the  top  of  the 
frame,  were  J)in-boards,  over  which  the  wires  passed  in  forming  the  mesh.  The  twist 
f  {  was  made  between  the  pin-boards  in  the  manner  heretofore  in  use  on  the  river  known 

as  the  ])in -twist  method,  and  to  form  a  new  int;ei8ection  the  wires  changed  by  hand. 
The  nu'sh  was  in  form  of  an  isosceles  triangle,  with  an  area  yoV  sqware  feet,  the 
base  of  the  triangle  being  24  inches  and  the  altitude  10  inches.  Number  12  wire* 
running  parallel  to  each  other  formed  the  bases  of  the  triangles,  and  number  14  the 
diagonals.  The  rest  was  made  20  feet  wide,  and  in  lengths  of  about  300  feet.  The 
best  speed  attained  per  man  per  hour  was  IIW  square  feet,  but  the  usual  speed  was 
only  about  half  that  amount,  on  account  of  the  inexperience  of  the  men. 

By  the  time  sufficient  net  was  made  to  begin  placing,  the  river  had  reached  such  a 

stage  that  there  was  very  little  cutting  at  dike  number  3,  and  work  was  therefore 

begun  at  dike  number  2.     The  net  as  placed  was  72  feet  wide,  anchored  at  the  outer 

r|  edge  with  bailed  rock,  and  supported  about  midway  between  the  anchor  line  and 

shore  by  barrel  buoys  about  8  ieet  apart.     Between  the  buoy  line  an<l  shore,  the  net 
hung  loosely  in  the  water,  and  was  attached  by  number  8  wire  to  posts  set  in  the 
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^TOTiiid ;  590  linear  feet  of  shore  were  covered  in  this  manner.  The  shore  line  being  in 
the  form  of  a  pocket,  the  net  did  not  at  all  times  receive  the  direct  action  of  the  cur- 
rent, and  the  accumulations  of  vegetable  matter  were  probably  not  as  rapid  as  they 
might  have  been  in  more  exposed  locations.  The  only  portion  of  the  material  caught 
by  the  net  which  could  be  relied  on  as  a  filling  was  that  composed  principally  of  tine 
roots  and  grass,  which  collected  -about  the  wires  slowly  until  a  diameter  of  one-half 
/  or  three-fourths  of  an  inch  was  reached,  when  it  either  ceased  to  collect  or  was  worn 
away  by  the  current  in  proportion  as  it  accumulated.  The  fiber  was  too  short  to 
bridge  any  but  a  very  small  mesh,  and  was  devoid  of  the  strength  and  lasting  quali- 
ties which  are  necessary  to  resist  the  continued  action  of  a  strong  current.  A  great 
quantity  of  bark  and  dead  twigs  was  caught,  but  it  was  of  very  little  service,  as  it  was 
not  entangled  in  the  net,  and  a  change  in  the  direction  of  the  current  would  have  re- 
moved the  greater  part  of  it.  The  net  was  not  thought  to  be  sufiiciently  filled  at  any 
time  to  form  a  protection  when  laid  on  the  bottom,  but  it>s  action  with  the  buoys  at- 
tached was  very  satisfactory,  as  it  not  only  prevented  erosion,  but  threw  down  a  deposit 
in  the  pocket  through  its  entire  length.  In  about  one  month  the  till  reached  the  sur- 
face of  the  water  in  places,  and  the  buoys  were  removed,  since  which  time  there  has 
been  no  change  that  might  be  taken  as  an  indication  of  the  net's  future  action.  The 
heavy  drift  which  ran  during  nearly  the  entire  spring  made  the  work  of  placing  and 
maintaining  a  wire  screen  very  difticult,  and  it  was  necessarj'  to  use  great  precautions 
to  prevent  the  net  from  being  destroyed.  During  the  day  a  skiff  crew  was  almost 
constantly  employed  in  intercepting  it,  and  at  night  the  barges  were  so  placed  as  to 
form  a  protecting  boom. 

When  the  above  described  work  was  completed,  the  cutting  at  points  below  had 
Almost  entirely  ceased,  and  as  a  continuance  of  operations  at  this  point  would  neces- 
sitate the  neglecting  of  preparations  for  the  regular  season's  work,  it  was  decided  to 
Allow  the  remaining  breaks,  comprising  a  shore  length  of  2,400  feet,  to  go  unrepaired 
for  the  present. 

The  removal  of  the  dikes  was  included  in  the  plan  of  operations  for  the  season,  but 
it  wa«  not  intended  that  they  should  be  removed  at  a  time  when  the  work  could  not 
\>e  kept  under  complete  control.  It  is  believed,  however,  that  the  result  will  be  bene- 
ficial in  reducing  the  slope  and  destroying  eddies. 

A  number  of  expeiiments  were  made  during  the  month  of  March  in  joining  wire 
together  with  different  twists,  preparatory  to  designing  a  machine  for  making  net. 
^s  a  result  of  these  experiments  it  was  found  that  the  tension  required  in  making  a 
elose  twist  brought  great  strain  upon  the  machine ;  that,  however  smoothly  the  wire 
passed  through  the  machine,  there  would  be  sufficient  binding  to  require  considerable 
force  in  drawing  it  out,  after  making  a  twist;  tlia%the  ehisticity  of  the  wire  would 
<;au»e  it  to  spring  off  if  wound  on  a  core  1  or  2  inches  in  diameter,  and  consequently 
l>road  spools  of  small  diameter  could  not  be  advantageously  used  ;  that  the  wire  could 
not  be  drawn  out  without  danger  of  breaking,  if  turned  at  an  angle  approaching  90 
<iegree8,  in  passing  from  the  spools  to  the  twist;  and,  finally,  that  a  machine  to  be 
fiuecessful  must  be  strong  in  all  its  parts  to  withstand  th«  unavoidable  strains,  must 
l>e  positive  and  simultaneous,  and  be  provided  with  such  a  device  that  the  tension 
^would  be  applied  only  when  making  a  twist. 

A  machine  was  constructed  with  the  above  requirements  in  view,  the  description  of 
-which  will  be  omitted  until  the  drawings  are  completed,  on  account  of  the  difficulty 
in  satisfactorily  describing  it  without  them. 

Four  barf;e«  were  conntructed  of  the  following  dimensions,  viz,  one,  00  by  12  by  3 
£bet  and  2  inches  over  all,  gunwales  5  inches  thick,  rake  3^  to  I ;  two,  50  by  12  by  2 
ieet  and  8  inches,  gunwales  4  inches  thick,  rake  3^  to  1 ;  one,  40  by  10  by  3  feet  and  4 
iuches,  gunwales  5  inches  thick,  rake  1^  to  1. 

The  rakes  were  curved  at  the  intersection  with  the  bottom  and  a  longitudinal  bulk- 
liead  was  made  in  each  boat.  They  were  also  provided  with  plank  flooring  for  trans- 
porting rock  or  brush. 

Accompanying  this  report  is  a  statement  of  the  yearns  expenditures. 
The  various  details  of  the  work  were  under  the  charge  of  Messrs.  W.  H.  Floyd,  jr., 
TV.  Henderson,  and  J.  P.  Kelly,  whose  assistance  I  desire  to  acknowledge. 

I  have  the  honor,  Major,  to  be,  very  respectfully,  your  obedient  servant, 

D.  W.  CiiuiiCH, 
Assistant  Engineer, 
>Iaj.  Charles  R.  Suter, 
Corps  of  Engineers. 


S    10.. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  BROWNVILLE,  NEBRASKA. 

Work  was  be^un  at  this  locality  last  summer,  Assistant  W.  B.  Ham- 
mond being  in  charge.    Some  preliminary  operations  wei:e>  m  \>^q>%\^^^ 
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during  the  winter,  and  preparations  were  made  for  work  in  the  spring 
on  an  extensive  scale.  This,  however,  proved  impracticable  and  lias 
necessarily  been  deferred  to  the  present  season.  The  appropriations 
have  been  so  small  that  no  great  results  can  be  anticipated,  and  only 
training  works  for  the  regulation  of  the  •channel  will  be  attempted. 
Estimates  heretofore  submitted  were  approximate  only,  and  a  corrected 
one  is  herewith  appended. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.     The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30, 
1881,  was  §2,845.56. 

Money  statement 

July  1,  1880,  amount  available flO,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

120, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,  1880 11,254  23 

July  1,  1881,  amount  available 8,745  77 

Amount  (estimated)  required  for  completion  of  existing  project 3.">*5,  (XX)  (W 

f  M  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     80,  (k>0  IW 
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REPORT  OF  MR.   W.    B.   HAMMOND,   ASSISTANT  ENGINEER. 


Brownville,  Nebb.,  June  30,  l-Sl. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  during;  the 
year  ending  this  date,  for  improving  Missouri  River  in  vicinity  of  Brownville.  Nebr. 

A  copy  of  the  map  made  from  survey  of  Captain  Wellman,  from  Nebraska  City  to 
Aspinwall,  was  begun  during  the  month  of  August.  In  August  and  Septeinl»er  a 
careful  survey  of  the  river  fiom  Peru  to  2  miles  below  Brownville  was  made  ami 
platted  on  the  Wellman  map. 

The  changes  which  have  taken  place  in  the  immediate  vicinity  have  been  very  nearly 
those  forseen  and  predicted  by  your  assistant,  A.  H.  Blaisdell,  in  1878,  and  Capt.  Thomas 
H.  Handbnry,  in  1880.  The  point  which  was  above  Brownville  on  the  Missouri  side 
has  virtually  disappeared;  that  portion  of  the  town  site  formerly  on  the  bottom  land 
is  now  occupied  by  the  river;  the  river  in  front  of  the  town  has  now  become  so  wide 
that  a  bar  has  formed  in  front  of  the  town,  which  compels  the  ferry  in  low-water  to 
J  .  land  1  mile  below  town.     The  Burlington  and  Missouri  Railroad  Company  has  built  a 

I  [  wall  at  the  base  of  its  bluff  embankments  which  prevents  slidings,  and  have  revetted 

600  feet  of  shore  in  front  of  the  town. 

The  general  project  for  improving  Missouri  River  in  this  vicinity,  approved  by  the 
Chief  of  Engineers,  contemplated  the  revetment  of  the  left  bank  above  and  opi>osite 
Brownville.  and  the  right  bank  below.  Comparison  of  shore  lines  of  1.S79  and  18*^ 
pointed  to  the  conclusion  that  the  appropriation  was  so  out  of  proi)ortion  to  the  amount 
needed  and  called  for  that  it  would  do  little  if  any  good  if  applied  as  proposed.  More- 
I       ^  over,  erosion  had  gone  on  so  rapidly  that  the  advisability  of  proceeding  on  the  plan 

^  proposed  was  questionable.    Accordingly  a  new  scheme  wjis  sought  whereby  the  ex- 

penditure of  this  meager  sum  might  have  its  maximum  effect.  After  a  careful  study 
and  search  for  the  causes  which  have  produced  the  rapid  changes  in  this  vicinity,  it 
was  decided  that  Sonora  Chute  was  the  disturbing  element.  Coming  suddenly  on  the 
inain  river  at  a  section  where  it  is  moving  straight  toward  the  bluffs  above  Brownville, 
carrying  a  volume  one-sixth  the  whole  river,  the  chute  strikes  the  river  at  right 
angles,  and  the  resultant  stream  breaks  up  into  several  channels  below,  making  a  very 
dimcult  reach  to  pass  in  low- water. 

A  project  for  closing  Sonora  Chute  by  means  of  a  pile-screen  dike,  starting  above 
the  cnnte  and  following  the  proposed  shore  line  down,  was  approve<l  by  you  January  20. 

Previous  to  this,  for  experimental  purposes,  by  your  order  of  November  3n,  a  stiff 
weed-dike— dike  No.  1 — was  thrown  across  the  chute.  This  was  made  of  three  wt*eds 
of  the  usual  construction.     One  was  450  feet  long,  and  the  two  others  were  30  feet  each. 

The  long  weed  extended  across  the  stream ;  the  two  shorter  ones  were  laid  quarter- 
ing up  stream,  lapping  the  long  weed  and  extending  up  the  bank.  These  weeds  were 
built  on  tlie  ice.  When  (be  wot  ds  were  completed,  the  ice  was  sawed  out  from  under 
them,  and  tiny  were  (ln»i»p<Hl  into  the  chute.     The  water  was  about  G  feet  deop,  and 
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the  tops  of  the  brush  extended  above  the  level  of  the  ice.  This  method  of  construc- 
tion would  pi;ove  economical  if  it  could  be  carried  on  in  eariy  spring,  so  that  ice  would 
not  form  around  the  weeds  after  placing  and  before  the  break-up.  When  the  final 
break-up  occurred,  there  was  a  thickness  of  4  feet  of  ice  and  sand  at  the  dike.  The 
dike  was  partly  sawed  out,  but  it  was  found  that  to  cut  it  all  out  .would  not  be  advis- 
able from  economical  considerations.  The  chute  gorged  at  the  dike  and  took  away 
both  small  weeds  and  over  half  of  the  longer  one.  Before  putting  in  the  dike,  and 
for  one  month  after,  surveys  were  carefully  made  with  pole  through  the  ice,  and  failed 
to  show  any  change  attributable  to  the  dike.  Samples  of  the  water  showed  it  to  be 
almost  free  from  material  in  suspension.  The  fact  that  no  change  took  place  would 
tend  to  show  that  the  quantity  of  material  rolling  along  the  bottom  was  also  very 
small.  The  velocity  had  probably  remained  approximately  uniform  since  soon  after 
the  river  closed  with  ice,  so  that  the  material  capable  of  being  moved  at  that  con- 
stant velocity  had  all  been  swept  down.  Either  this  or  the  material  rolling  along  the 
bottom  has  heretofore  been  overestimated.  These  conclusions,  it  will  be  seen,  sup- 
pose that  the  stiif  weed  is  capable  of  retaining  bottom-moving  material  when  it 
exists. 

The  remaining  work  has  consisted  in  the  preparation  and  construction  of  plant. 
April  13,  1B81',  notice  was  received  that  the  appropriation  for  1881-^82  was  made  imme- 
diately available  ;  the  work  of  preparation  since  that  date  has  had  this  in  view.  A 
project  for  the  expenditure  of  tnis  amount  was  approved  by  you  May  20.  This  pro- 
ject contemplated  djkes  Nos.  2  and  3  as  shown  on  map  accompanying. 

Four  flat-boats  and  two  skill's  have  been  constructed. 

A  machine  for  making  wire  net  has  been  constructed  and  successfully  operated. 
Photographs  and  drawings  of  this  machine,  accompany  this  report,  and  a  description 
with  statistics  wtll  be  found  in  the  appendix. 

A  quantity  of  rock  probably  sufficient  for  all  dike  work  for  the  appropriations  of 
1880,  1,  and  2  has  been  quarried  and  stored  at  a  convenient  place.  Pil*»8  and  wire  net 
have  also  been  stored  in  readiness  for  use  when  the  pile  sinker  shall  be  placed  at  our 
disposal. 

The  reach  which  it  was  deemed  necessary  to  consider  in  the  expenditure  of  appro- 
priation for  1H80-'81  extends  from  Peru  to  2  miles  below  Brownville.  During  Feb- 
ruary, 1881,  surveys  were  made  from  Brownville  to  include  the  bend  below  Aspinwall, 
and  by  Assistant  Engineer  Potter,  of  Nebraska  City,  from  that  place  to  Peru.  These 
surveys,  being  platted  on  the  map  of  1879,  exhibited  the  changes  taking  place,  and  it 
T^'as  decided  that  the  reach  should  extend  from  Otoe  City  to  ihe  bend  below  Aspinwall. 

That  portion  of  the  reach  between  Otoe  City  and  Peru  was  in  18<'7  and  1809  the 
scene  of  two  remarkable  cut-ott's.  The  first  was  the  more  southerly  and  produced  the 
greater  effects,  shortening  the  river  by  about  14  miles.  The  concentrated  slope  has 
been  gradually  distributed  in  both  directions,  but  the  slope  above  and  below  this  cut- 
off is  still  excessive,  from  Peru  to  Brownville  1.1  feet  per  mile. 

I  am  indebted  to  Captain  Carey,  who  was  the  pilot  of  thetirst  boat  passingup  the  cut- 
off, viz,  Colorado,  for  the  following  information :  '*  The  neck  was  very  narrow  for  a  dis- 
tance of  1,000  feet,  during  a  long  time  previous  to  the  cut-off.  Think  it  must  have 
given  way  almost  simultaneously  throughout  that  distance.  The  cut-off  occurred  in 
the  night.  Left  Peru  the  moniing  after  the  cut-off  occurred.  Knew  nothing  of  the 
cut-off  having  taken  place,  and  noticed  nothing  unusual  until  off  the  former  neck. 
The  cut-off  had  the  a]>pearance  of  a  low  reef  or  wier.  Succeeded  in  passing  up  by  fol- 
lowing a  slackwater  chute  on  the  east  side.  The  current  above  the  cut-off  was  very 
strong  all  the  way  to  Nebraska  City,  the  boat  making  only  about  one-third  ortUnary 
headway.  One  boat  was  sunk  by  the  cut-off  and  another,  after  having  traversed  the 
old  bend,  was  forced  through  the  cut-off  on  attempting  to  pass  it.  One  week  after  the 
cut-off  took  place,  no  difference  in  current  above  and  below  the  cut-off  was  noticed." 

The  second  cut-off  was  merely  a  cut-off  of  the  old  neck,  and  forming  Hog-thief 
Island.  It  is  noticeable  that  the  river  now  runs  in  the  cnannel  east  of  Hog-thief 
Island  in  a  direction  opposite  to  that  in  which  it  ran  before  the  cut-off  took  place. 
Had  this  second  cut-off  occurred  prior  to  the  date  of  the  tirst  one,  it  is  probable  that 
but  one  cut-off  would  have  occurred,  leaving  the  river  in  a  much  better  condition  than 
it  now  is.  The  second  cut-off  must  have  had  little  if  any  effect  on  the  slope  as  the  chan- 
nel length  was  not  thereby  changed  appreciably.  » 

Coming  to  the  more  recent  changes:  Immediately  below  Otoe  City  the  right  bank 
is  eroding  very  rapidly,  causing  great  alarm  among  the  property  owners  and  necessi- 
tating the  removal  of  the  Burlington  and  Missouri  Railroad  track.  The  maximum  cut 
from  September  to  February,  1881,  was  1,000  feet.  The  railway  company  hi\s  seriously 
considered  putting  in  a  dike  for  their  own  protection  in  this  vicinity.  The  point  in 
front  of  Peru  has  been  continually  narrowing  and  the  river  is  gradually  leaving 
Pern.  The  maximum  cut  on  Peru  Point  from  September,  1879,  to  February,  1881,  was 
400  feet.  During  the  April  rise  of  18^1  a  heavy  IumIv  of  Wiiter  ran  across  the  point, 
but  built  iip  the  point  ,\erlieally  IVom  1  to  :\  feet.  Surveys  will  probably  show  a 
heavy  cut  on  the  point  during  that  liood.     Very  lieav^^  cutting  has  taken  place  on 
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Sun  Island  dnrinf^  the  spring.  Below  Brownville  the  erosion  has  been  rapid  on  the 
right  bank,  ne(;e8aitating  the  removal  of  the  Bnrlington  and  Missouri  Railroad  Com- 
pany's track.  These  reeent  changes  are  not  shown  on  the  map.  Unless  something  is 
done  to  arrest  these  actions  very  grave  results  will  follow,  which  may  greatly  com- 
plicate the  problem  of  rectification. 

The  river  at  the  present  time  on  the  reach  under  consideration  is  in  very  good  con- 
dition for  immediate  improvement,  there  being  no  narrow  necks  liable  to  cut  off  in 
the  near  future;  but  it  seems  thronghont  to  be  just  at  the  beginning  of  the  formation 
of  those  deep  bends  which  end  in  cut-offs. 

•On  the  accompanying  map  the  divided  channel  has  been  platted,  which  it  is  believed 
will  ameliorate  all  the  above-mentioned  undesirable  conditions,  and  which  will  lengthen 
the  river  one-fifth  of  its  present  length,  thereby  reducing  its  slope  so  that  the  ordinary 
brush  revetment  will  be  sufficient  to  hold  shore  lines.  The  estimates  given  below  are 
based  on  this  plan  of  improvement. 

The  amount  called  for  could  not  be  profitably  exi)ended  in  one  year.  Probably 
about  five  years  would  be  required  to  bring  about  the  desired  changes. 

It  is  the  more  desirable  that  the  reach  should  be  immediately  improved,  as  the  several 
railroads  now  approaching  the  river  in  this  vicinity  will  doubtless  shortly  locate  a 
bridge  at  some  point  on  this  reach. 

I  hand  you  herewith  profiles  of  ground  water,  so  far  as  observed.  These  observations 
have  been  greatly  hindered  by  lii^h- water  and  subsequent  condition  of  the  bottoms. 

Effort  has  been  made  to  obtain  information  regarding  bed-rock  on  the  reach.  The 
railroad  companies  now  making  borings  here  have  not  as  yet  complied  with  my  re- 
quest for  profiles,  but  will  probably  do  so  when  they  have  located  their  own  bridge 
sites. 

ESTIMATE. 

94,000  feet  of  dike,  at  75  cents |70,500 

106,000  feet  of  revetment,  at  $2 212,000 

Total 282,500 

Engineering,  contingencies,  plant,  superintendence,  surveys,  care  of  plant, 

&c.,  25  per  cent,  of  above - 70,  (^ 

Total 353,125 

Length  of  rectified  reach,  30  miles;  cost  per  mile,  $1,177.08;  increase  over  present 
length,  one-fifth. 
Kespecifully  submitted. 

W.  B.  Hammond, 
Assistant  Enginetr, 
Maj.  C.  R.  SuTER, 

Corps  of  Engineers,  U.  S.  A, 

WIRE-NET  MACHINE. 
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The  mesh  which  it  was  designed  to  make  is  triangular  and  appears  when  made  «s 
follows:  A  number  of  parallel  wires  with  a  diagonal  zigzagging  between  each  pair 
of  parallels  in  such  a  way  that  three  wires,  two  diagonals  and  one  parallel,  enter  each 
intersection.  The  connection  is  a  complete  spiral  and  is  right-handed  throughont. 
It  might,  perhaps,  be  better  described  as  a  3-threa<led  screw.  The  parallel  does  not  re- 
main straight  while  the  others  twist  around  it,  but  all  three  twist  around  each  other 
in  the  same  direction.  The  advantages  of  this  mesh  are  more  effective  and  economical 
distribution  of  wire,  and  rigidity  of  mesh.  Kegarding  the  intersection,  it  must  be  ad- 
I  mitfod  superior  to  any  pin-twist  or  other  connection  which  depends  for  it«  strength  on 

the  simple  rigidity  of  set  of  the  wire  in  the  connection. 
' !  The  spiral  connection  Is  positive,  and  the  net  cannot  be  undone  by  any  accident  or 

any  amount  of  rough  handling.     It  is  true  that  the  pin-twist  can  be  made  so  strong 
that  the  wire  will  often  break  before  it  will  give  way  when  under  the  first  strain. 
; , ,  This,  however,  cannot  be  considered  a  fair  test,  a«  it  is  not  to  be  compared  for  sever- 

.  r  «ity  with  the  fatigue  of  the  metal  resulting  from  the  vibrations  which  occur  where  the 

net  is  placed  in  the  current.     In  order  to  give  the  pin-twist  sufficient  strength,  the 

splice  must  be  made  at  least  double  the  length  of  the  spiral  twist,  which  is  the  cause 

r  of  waste  of  wire,  and  changing  triangle-s  into  trapezoids,  squares  into  octagons,  and 

1 1  di  amouds  i  nto  hexagons,  w  ith  consequent  loss  of  rigidi  ty  of  mesh  as  well  as  of  strength. 

'       .     The  manner  of  making  this  net  is  as  follows  : 

A  number  of  vertical  shaft*  are  so  arranged  as  to  carry  three  spools  of  wire,  one 
spool  being  stationary,  the  two  others  being  fitted  into  cases  with  handles  so  as  to  he 
easily  worked  by  hand.  These  shuttles  are  shifted  back  and  forth  between  two  par- 
allels as  desired^  and  when  two  shuttles  come  together  the  spindle  is  given  two  com- 
plete turns.     The  three  wires  are  led  on  at  the  apices  of  an  equilateral  triangle  and  at 
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a  distance  of  1  inch  from  the  center  of  the  revolving  shaft.  When  this  twist  is  being 
made  the  wire  from  the  spools  plays  ont  as  required,  twisting  toward  the  machine  so 
that  the  wire  is  not  overstrainctl  as  is  liable  to  be  the  case  in  the  pin-twist.  The  rou- 
tine of  making  the  mesh  is,  twist  shift  shuttle,  then  reel  up  the  net  a  distance  half  the 
baHe  of  the  triangle.  The  distance  of  drawing  out  or  reeling  up  every  time  regulat-es 
the  size  of  mesh  and  perimeter  which  can  be  changed  without  any  alteration  of  the 
machine  at  a  moment's  notice. 

This  machine  was  made  very  roughly  frx)m  materials  at  hand  and  by  a  caq>eut-er 
and  blacksmith,  and  couseouently  has  not  been  as  effective  as  a  more  substantially- 
built  machine  would  have  been.  How  successful  it  has  been  may  be  seen  from  the 
table  below.  It  has  demonstrated  the  feasibility  of  making  net  in  this  manner,  and 
has  afforded  valuable  experience  and  suggested  improvements  which  may  be  made 
another  season. 

This  machine  was  arranged  to  put  a  cable  edse  on  each  side  of  net. 

Mesh  was  c^qnilateral,  triangular  of  18-inch  altitude.  Common  laborers  learn  to  do 
the  weaving  in  3  hours. 

Statewieni  showing  work  done  on  wire-net  machine  June  3  to  June  10,  1881. 


Date. 


Five  hoars,  Jane  3 

Fire  hoars,.  June  3 

Five  hours,  Jane  4 

One  and  one  lialf  hoars,  June  4 

Five  honrs,  June  8 

Five  hours,  Juno  8 

Four  hours,  June  9 

Five  hours,  Jane  10 

Poor  hoars,  June  10 ». 
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IMPROVEMENT  OF  MISSOURI  RIVER  AT  EASTPORT,  IOWA,  AND  NEBRASKA 

CITY,  NEBRASKA. 

It  had  been  my  intention  to  use  the  small  appropriation  made  for  this 
locality  on  dikes  designed  for  channel  contraction  and  regulation.  This 
work  was  to  have  been  done  in  the  spring,  but  was  prevented  by  the 
excessive  violence  of  the  floods,  which  submerged  the  whole  valley  to 
a  depth  of  6  or  8  feet.  In  addition  to  this  misfortune  nearly  all  the 
work  of  previous  years  was  swept  away.  This  was  entirely  due  to  its 
unfinished  condition  and  lack  of  proper  extension.  Nothing  could  be 
done  to  prevent  it,  as  the  banks  were  deeply  submerged,  and  no  brush  or 
other  materials  accessible.  As  soon  as  possible  work  was  resumed,  and 
will  be  followed  up  as  occasion  oti'ers,  the  main  hope  being  to  accom- 
plish such  diversion  of  the  channel  as  will  best  protect  the  interests  at 
stake.  The  situation  is,  however,  a  grave  one,  and  the  funds  available 
entirely  inadequate  for  the  work  absolutely  necessary.  This  portion  of 
river  is  an  extremely  difficult  one  to  deal  with,  and  nothing  can  be  ac- 
complished unless  adequate  means  are  provided  to  enable  extensiv'e  work 
to  be  done  with  rapidity.    A  revised  estimate  is  submitted  herewith. 

Assistant  A.  S.  Potter  has  been  in  charge  of  this  work. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.     The  nearest  fort  is  at  Leavenworth,  Kans. 

Ainonnt  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30, 
1881,  was  $2,845.56. 
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Money  state^nent, 

Jnly  1,  \^^0,  amount  available $14,618  20 

Amount  appropriated  by  act  approved  March  3,  1881 20,  OOU  00 

$34, 618  20 

Jnlv  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities^July  1,  1880 16,136  16 

July  1,  1881,  amount  available 18,482  04 

Amount  (estimated)  required  for  completion  of  existing  project 50i>,  (Mn)  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  100, 000  00 
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REPORT  OF   MR.   ARTHUR  S.    POTTER,   ASSISTANT  ENGINEER. 

Nebraska  City,  Nebr.,  July  28,  1881. 

MA.JOR :  I  have  the  honor  to  submit  the  following  report  on  the  work  under  my 
charge  at  Eastport,  Iowa,  and  at  Nebraska  City,  Nebr.,  during  the  year  1880  and 
1881 : 

The  details  of  the  methods  employed,  appliances  used,  and  results  obtaincKl  are  il- 
lustrated by  photographs,  drawings,  and  models.  A  list  and  description  of  drawing 
with  incidental  remarks,  also  certain  statistics  in  regard  to  the  cost  of  the  work,  will 
be  sent  in  a  few  daj^s  as  atldenda. 

On  July  28,  1880,  I  arrived  in  Nebraska  City,  in  accordance  with  instructions  con- 
tained iu  your  letter  of  July  20,1880,  to  relieve  Assistant  L.  E.  Cooley,  August  1, 1880. 

On  August  1  a  complete  inventory  was  mjMle  of  the  property  belonjifing  to  this  work 
and  incorporated  in  the  property  return  for  quarter  ending  September  30,  lr»80.  Id 
accordance  with  instructi^ms  contained  in  jVour"  letter  dated  July  30,  a  8ur\ey  was 
made  of  the  changes  in  this  reach  since  previous  surveys.  As  a  result  of  the  data  ob- 
tained a  project  was  submitted  August  25,  and  approved  September  15,  1880,  according 
.to  which  operations  have  been  conducted  as  far  as  possible. 

AboutJOctober  25,  a  ^' low- water  survey"  from  Jones'  Point  to  Peru,  a  distance  of 
32  miles,  was  begun,  the  object  of  which  was  to  obtain  the  accurate  outlines  of  all  cut 
banks  and  bars  for  comparison  with  the  same  of  previous  years.  It  has  been  our 
endeavor  to  carefully  locate  iu  this  survey  all  old  bench  lines  and  shore  lines  of  pre- 
vious dates;  also,  to  make  careful  note  of  the  age  of  different  benches  and  slou<^lis  as 
nearly  as  it  was  possible  to  estimate  by  the  age  of  trees  growing  in  the  Pacini ty  and 
the  well-sifted  opinions  of  the  oldest  inhabitants.  We  are  at  present  engaged  in  plat- 
ting this  survey. "  When  the  map  is  completed  it  will  be  reduced  to  a  scale  of  *i,000 
feet  to  1  inch,  and  for\s  arded  as  a  portion  of  the  addenda  to  this  report.  At  monthly 
intervals  during  the  season,  accurate  cross-sections  have  been  taken  (each  soimding 
instrumentally  located)  on  sixteen  ranges  between  Wyoming  and  this  ^ity.  The 
ranges  were  regularly  sounded  before  the  closing,  since  the  opening  of  the  river,  and 
twice  during  the  winter  through  the  ice,  which  was  found  in  many  places  to  be  from 
30  to  36  inches  in  thickness. 

Slope  was  taken  twice  during  the  season  from  Jones'  Point  to  Minersville  Ice  Slope 
February  9,  and  just  aft^r  the  verge  of  the  April  rise  had  passed,  April  29.  Only  four 
of  the  benches  to  which  the  slope  was  referred  have  been  accurately  checked  with  the 
levels  run  by  Assistant  Phelps.  The  reliable  completed  data  is  shown  in  the  follow- 
ing table;  but,  owing  to  the  great  distance  between  benches,  the  real  distribution  is 
not  as  accurately  shown  as  desirable : 
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A  system  of  ranges  and  sonndiugs  has  been  devised  for  accurately  ascertaining  the 
Biltiug  effect  of  a  dike  when  put  in,  and  is  briefly  described  and  illustrated  as  follows': 
The  accompanying  sketch  will  make  the  system  obvious,  except  perhaps  the  kind  and 
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location  of  signals,  which  consists  of  a  diamond-shaped  wire  frame  3  feet  long  and  2 
feet  wide,  of  number  10  bright  wire,  covered  with  thin  white  cloth  stretched  tightly, 
and  the  whole  attached  to  a  pole  by  barbed  wire  staples  at  top  and  bottom.  The  sig- 
nals X,  y,  z,  w,  are  set  with  their  planes  in  such  a  direction  as  to  be  used  on  two  ranges 
at  right-angles  to  each  other,  but  the  back  signals,  s,  t,  u,  v,  &c.,  are  set  so  as  not  to  be 
seen  except  in  the  direction  desired. 

With  this  system  confusion  is  impossible,  and  the  soundings  are  located  once  for  all 
on  the  comers  of  squares  100  feet  on  a  side.  They  may  also  be  taken  on  the  line  of 
dike  and  check  on  each  range  crossed.  In  this  way  a  crew  of  unskilled  men  may  do 
all  the  investigation  of  deposits  without  error  as  soon  as  the  routine  is  learned. 

GROUND   WATER. 

On  March  20  arrangements  were  made  fo^  taking  the  heights  of  the  bottom  or 
ground  water  at  different  diMtances  from  the  river  as  follows:  ten  wells  were  found  in 
which  readings  might  be  taken  located  at  nearly  equal  intervals  across  the  bottom 
on  what  is  known  as  the  "Base  Line  Road,"  leading  from  the  river  at  nearly  right 
angles  to  its  general  direction  8.5  miles  to  t&e  Iowa  Bluff.  A  float  with  tape  line 
attached  (illustrated  in  addenda)  was  used  to  measure  tlie  height  below  certain  bench 
marks  on  the  curbs  of  the  wells. 
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Only  a  few  days  subsequent  to  beginning  the  readings  the  water  overflowed  the  bot- 
toms, nearly  depopulating  them  and  tilling  the  wells  with  silt.  Hence  no  data  of 
value  has  \yeen  collected. 

BENCH  MAKKS. 

Sixteen  bench  marks  have  been  set  between  Jones  Point  and  Pern  on  this  reach. 
The  location  of  each  is  a  characteristic  point  (see  map)  connected  with  the  D.  W.  Well> 
man  system.  These  stations  are  the  device  of  Assistant  L.  £.  Cooley,  used  here  also 
in  1879,  and  consist  of  a  2-inch  gas  pipe  6  feet  long,  sunk  7  feet  in  the  groond,  and 
surrounded  with  cement  and  sand  from  a  depth  of  6  feet  to  2  from  the  sarface  of  the 
ground.  This  effectually  prevents  all  heaving  due  to  frost,  and  makes  both  a  per- 
manent and  solid  triangolation  station  and  bench  mark. 

DESIGNING  WORK. 

During  the  months  of  December,  January,  and  February,  nearly  all  work  was  con- 
fined to  the  designing  of  apparatus  to  be  used  in  the  following  season.  Much  time 
and  study  was  devoted  to  the  design  of  sinking  piles  by  water  jet.  Considerable 
thought  was  also  given  to  the  subject  of  wire  net  and  buoys,  and  apparatus  for  their 
construction.    The  results  will  be  referred  to  in  the  following : 

CONSTRUCTION. 

The  designs  were  completed  and  the  work  begun  on  the  ''pile  sinker"  about  April 
1.  It  was  noped  that  the  iron  work,  which  was  not  extensive,  would  be  completed  in 
thirty  days,  but  it  was  soon  found  that  great  delays  must  necessaril}^  follow  on  accouni 
of  the  disastrous  effects  of  high-water,  and  that  machine  shops  wei*e  running  beyond 
their  capacity.  Many  shipments  of  iron  have  been  delayed  beyond  the  contract  time 
at  least  two  months;  hence  the  fact  that  the  ''pile  sinker''  is  not  quite  complete  on 
June  30. 

WIRE-NET  MACHINE. 

A  wire-net  machine  has  been  constructed  on  the  work,  which  consists  of  a  twelve- 
sided  drum,  40  feet  long  and  40  inches  in  diameter,  arranged  with  studs  passing 
through  it  along  the  lines  of  the  railii  through  the  middle  of  each  side  of  the  drum. 
To  the  studs  are  attached  combs,  the  teeth  of  which  are  a  distance  apart  equal  to  one 
side  of  the  triangular  mesh  of  the  net.  The  studs  carr>  ing  the  combs  are  movable  in 
line  of  the  radii  each  way  from  the  center  of  the  drum,  which  allows  the  distance 
from  the  ends  of  the  teeth  on  one  comb  to  those  on  the  combs  diametrically  opposite 
to  increase  2  feet,  which  telescopic  movement  arranges  for  a  variation  in  mesh  area  from 
1^  square  feet  to  2  square  feet.  The  wire  is  put  on  one  side  of  the  drum  as  it  revolves 
and  is  twisted  on  the  opposite  side.  A  selvedge  man  is  needed  on  each  end.  It  is 
possible  to  construct  on  this  machine  1,000  linear  feet  (40  feet  wide)  of  net  in  ten 
hours  with  ten  men. 

BUOYS. 

There  have  been  constructed  on  this  work  1,250  buoys,  32  inches  long  and  12  inches 
diameter,  having  a  displacement  of  a  little  over  2  cubic  feet,  or  130  pounds  flotation. 
They  consist  of  a  frame  having  two  circular  heads  12  inches  diameter,  held  apart  by 
six  studs,  1  by  1  by  30  inches,  around  which  are  rolled  four  layers  of  building  paper 
tacked  firmly  to  the  edge  of  the  heads,  and  the  whole  saturated  in  a  mixture  of  boil- 
ing tar  and  rosin.  The  design  of  construction  is  the  same  as  used  by  assistant  L.  E. 
Cooley,  in  1879. 

BARGES  AND  SKIITS. 

During  the  season  it  has  been  found  necessary  to  construct  one  stone  barge  8  feet 
by  40  feet,  perpendicular  gunwales,  easy  curved  rake,  and  calked  deck.  This  is 
furnished  with  sweep  oars  and  sail,  and  is  used  for  transferring  material  from  place 
to  place.  One  6  by  30  feet  barge  used  for  launching  katydid  anchors  in  dike  con- 
struction which  is  fully  illustrated  in  the  addenda.  Two  model  lap-streak  skiffs  for 
light  work  and  rapid  transit  along  Missouri  River. 

BRUSH  FENCE. 

One  thousand  eight  himdred  feet  of  brush  fence  was  placed  on  the  bar  opposite 
Neligh's,  with  the  object  of  its  construction,  to  act  as  a  sand  dike  builder,  to  close  a 
high- water  slough  of  small  capacity,  and  to  furnish  a  header  to  the  proposed  dike  to 
be  laid  from  this  point  toward  Neligh's.  On  account  of  the  very  wet  ftdl  and  early 
winter  the  o^ect  for  which  the  fence  was  built  was  not  realized,  when  the  early 
spring  floods  floated  every  vestige  down  the  river.  The  method  and  design  of  con- 
straction  is  subject  to  many  criticisms,  and  may  be  very  much  improved  upon. 
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QUARRY. 

Jl  qaarry  was  opened  od  May  2b  in  the  bluff  about  one-qnarter  of  a  mile  above  Ne- 
ligb's  for  the  purpose  of  of  obtaining  rock  needed  in  the  oonstruction  of  the  dike  work 
oontemplated  on  this  reach.  The  following  amounts  and  kinds  of  rock  have  been 
<lQarried : 

Tons. 

Anchor  rock  for  net 307 

Mattress  rock 116.3 

Katydid  rock 10.4 

Total 433.7 

The  cjeat  expense  of  obtaining  rock  in  these  quarries  is  the  heavy  stripping,  which 
varies  from  8  to  15  feet  in  depth.    The  use  of  the  water  jet  here  this  faJl  is  contem- 
i>iated  in  stripping  rock  for  next  season's  use. 

WIRE   NET. 

jDoring  the  year  we  have  manufactured  251,900  square  feet  of  wire  net,  varying  in 
idth  from  22  feet  to  50  feet,  of  numbers  13  and  14  annealed  steel  wire,  mesh  triangu- 
;  and  1^  square  feet  area. 

BUOY  DIKES. 

^  When  it  was  fully  ascertained  that  the  pile  sinker  would  not  sink  piles  until  after 
^^xgh-water  had  pasesd,  buoy-dike  construction  was  at  once  started.  It  was  thought 
^J^«t  fall  that  it  would  be  desirable  to  begin  a  dike  on  the  edge  of  the  bar  opposite 
^^^ligh'sand  extend  out  to  a  point  1,000  feet  from  the  Nebraska  shore  line,  continuing 
^y>om  this  point  down  parallel  to  the  west  shorfe  line  until  the  river  followed  the  blun 
^jl^ne  of  Copeland's  Bend,  but  during  the  high-wat«r  in  April  the  entire  bar  opposite 
^^eligh's  was  cut  out  to  a  depth  of  20  to  25  feet ;  hence  dike  construction  was  begun 
•^t;  A  11  (survey  1878),  a  continuation  of  the  previously  proposed  line  of  dike. 

On  Jime  30,  there  had  been  placed  2,250  feet  of  net  varying  in  width  from  22  fi&et  to 
^40  feet ;  the  expense  attending  it  is  shown  in  detail  in  the  financial  statement. 

Plant  and  apparatus  are  described  in  the  addenda.    Our  experience  would  indicate 

'tliat  it  is  not  aeeirable  to  put  in  buoy  dike  continuously,  except  normal  to  the  current, 

^0  ^reat  difficulty  has  been  experienced  by  both  net  and  selvedge  breaking  from  the 

ooAtinaally  increasing  strain,  brought  to  bear  after  a  great  length  had  b^n  laid  in 

one  line  parallel  to  the  current.    Tbe  strains  of  each  element  of  the  net,  also  that  due 

"to  the  cross-section  of  the  buoys  in  the  water,  are  transmitted  indirectly  to  the  lower 

iselvedge.    Then,  again,  there  is  no  satisfactory  way  for  drift  to  free  itself  when  once 

in  the  net,  except  to  tear  through ;  if  it  di>ee  not  do  this  the  tendency  is  to  strip  the  buoys 

from  the  net,  which  was  repeatedly  done  with  the  paper  buoys  used  this  season,  and 

exi>erience  proves  them  an  undesirable  construction  except  for  very  low-water,  when 

the  amount  of  floating  material  is  reduced  to  a  minimum.    I  am  of  Uie  decided  opinion 

that  the  shingle  method  of  buoy-dike  construction  is  far  preferable  to  the  continuous, 

bat  would  suggest  that  each  detached  portion  or  shingle  should  not  be  less  than  200 

feet  long  or  more  than  100  feet  apart. 

The  effect  of  the  net  placed  was  to  begin  the  formation  of  a  bar  immediately  above 
and  below  the  dike  and  a  rapid  cutting  out  considerably  above.  This  fill  and  cut  is 
illustrated  by  a  tracing  on  which  is  shown  four  series  of  soundings  taken  at  nearly 
equal  intervals,  making  the  results  of  the  bar-producing  tendency  of  the  net  obvious. 

BORINGS. 

As  the  approved  project  called  for  the  cutting  of  a  new  channel  in  Copeland's  Bend, 
where  no  data  had  been  ascertained  as  to  the  depth  of  rock,  it  was  considered  neces- 
sary to  make  rock  soundiugs  prior  to  starting  work  of  rectification.  Accordingly,  in 
compliance  with  instructions  in  your  letter,  September  11,  1880,  thirty-one  drive  bor- 
ings and  one  sample  boring  were  made  at  characteristic  points.  In  order  to  obtain 
the  desired  information  it  was  necessary  to  make  many  of  the  borings  in  the  chute 
'where  the  water  varied  from  6  to  10  feet  in  depth.  Tbe  apparatus  used  was  a  boat  8  by 
40  feet,  decked  with  a  3-inch  well-hole  over  which  was  erected  a  tripod  16  feet  high, 
-with  an  intermediate  staging,  also  one  on  the  top  large  enough  t<?  accommodate  two 
men.  Gas  pipe,  1  inch  diameter,  cut  in  8-foot  lengths,  was  used,  and  to  the  upper 
length  was  secured  a  solid  iron  head  to  receive  pounding  from  a  wooden  maul. 

At  first  a  steel  point  was  considered  necessary  on  the  lower  end  of  the  pipe,  with  a 
bulge  a  trifle  larger  than  the  couplings  to  follow,  but  short  experience  tal:^^t  the 
fact  that  the  open  pipe  could  be  sunk  with  more  rapidity,  and  in  most  cases  a  sample 
of  the  last  stratum  entered  could  be  brought  up.    I  n  each  case  the  sounding  was  made 
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to  a  depth  sach  that  the  friction  of  the  material  throngh  which  the  pii>e  panaed  pro- 
duced vibrations  sufficient  to  neutralize  the  effect  of  the  maul.  From  55  to  60 feet  was 
usually  reached  below  the  surface  of  the  bottom  land  in  the  vicinity.  The  reaults  of 
the  soundings,  in  my  opinion,  prove  conclusively  that  rock  or  heavy  strata  is  not  to 
be  feared  in  the  rectification  or  the  river  around  this  bend,  even  though  the  fall  pro- 
portion of  the  ^' ideal  section''  shown  in  your  circular  issued  September  14  be  realiied. 

PILING. 

In  December  last,  there  were  furnished  this  work  by  contract  26,012  linear  feet  of 
piling,  varying  in  length  from  26  to  45  feet,  none  of  which  have  been  used,  and  are 
shown  as  on  hand  in  the  recapitulation  of  the  financial  statement. 

I  will  forward  later  as  an  appendix  to  this  report,  under  the  head  of  '*  Incidental 
Remarks,''  certain  views  relating  to  the  pre^nt  condition  and  past  location  of  this 
reach  of  river  aud  its  im]irovement. 

On  the  detailed  financial  statement  which  follows,  each  head  is  complete  in  itself, 
as  the  footings  indicate.  • 

The  recapitulation  shows  under  each  head  only  the  expense  that  has  not  been  ac- 
counted for  under  other  heads. 

Very  respectfully,  your  obedient  servant, 

Arthur  8.  Potter. 
Moi.  Charles  R.  Suter, 

Corps  of  EngineerSj  U,  S,  A, 


S   12. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  PLATTSMOUTH,  NEBRASKA. 

A  re-8urvey  of  this  locality  was  made  in  the  fell,  and  arrangements 
were  made  for  beginning  work  in  the  spring.    These  operations  were  de- 
[  I  layed  by  high-water,  and  are  but  jnst  being  commenced,  thepresentobject 

being  to  remove  the  channel  from  the  short  bend  in  front  of  Plattsmouth, 
[ ;  and  to  regulate  its  width  and  dii'ection.    This  work  will  be  followed  op 

?.j  during  the  present  season  as  far  as  the  very  limited  appropriation  will 

^  1  •        allow.    The  estimate  herewith,  based  on  the  re-survey,  is  substituted  for 

|i  the  approximate  one  submitted  previously. 

Assistant  W.  H.  McKnew  has  been  in  charge  of  this  work. 


The  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  de- 
livery is  Omaha,  Nebr.     The  nearest  fort  is  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  Jnne30, 1881, 
was  12,845.56. 

Money  statement. 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 4,583  85 

July  1,  1881,  amount  available 15,416  15 


Amount 
<  i  Amount 


(estimated)  required  for  completion  of  existing  project 214, 000  00 

that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     70, 000  00 


fiEPOKT  OF    MR.  W.   H.    M'KNEW,   ASSISTANT   ENGLNEER. 

PLATTSMOUTH,  Nebr.,  July  13,  1881. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  work  of  improving 
thi  Missouri  River  at  Plattsmouth,  Nebr.,  from  February  1,  1881,  to  July  1,  1881. 
Having  accepted  charge  of  the  improvements  February  1,  1881,  my  first  work  con- 
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siflted  in  making  a  low- water  survey  between  head  of  Tobacco  Island,  2.7  miles  below 
Plattwnouth,  to  Jones  Point,  in  all  a  distance  of  V2,S  miles.  This  was  begun  Febru- 
ary 14,  1881,  and  completed  February  23,  1881.  Having  completed  survey,  the  next 
step  of  importance  prior  to  beginning  serious  operations  was  the  construction  of  plant, 
sucn  as  barges,  skins,  wire  machine,  equipment,  &c, ;  also  the  collection  of  all  neces- 
sary material  and  the  organization  of  a  sufficient  force  for  operating. 

There  were  built  three  barges,  two  3  by  14  by  60  feet,  one  3  by  10  by  40  feet.  The 
larger  two  were  constructed  more  substantial  and  heavier  in  every  way  than  the 
smaller,  bein^  intended  for  heavier  work. 

Plate  No.  1  illustrates  the  construction  of  the  60-foot  barge,  showing  three  transverse 
views,  side  elevation,  and  longitudinal  section.  A  general  description  would  be  as 
follows:  Exact  dimensions  over  all  3  feet  4  inches  By  14  feet  by  59  feet;  gunwales 
oonstructed  out  of  3  inches  by  12  inches  by  20  feet  pine,  bolted  securely  together,  then 
rebolted  through  entire  gunwales  from  bottom  to  top,  making  it  as  nearly  as  possible 
one  piece.  Bottom  and  deck  were  both  planked  longitudinally ;  the  bottom  plank 
at  either  end  were  sprung  so  as  to  make  a  curved  rake  of  7  feet  2  inches  in  length  ; 
midway  between  gunwales  were  placed  double  bulkheads,  running  fore  and  aft,  and 
extendmg  from  deck  to  bottom,  each  constructed  of  2  by  12  inches  by  20  feet  plank, 
and  made  fast  to  either  side  of  vertical  4  by  4  inch  posts  placed  at  every  alternate 
frame ;  midway  between  center  bulkhead  and  gnnwales  were  placed  partial  bulkheads 
made  fast  to  vertical  x)osts  alternating  with  those  running  fore  and  aft  through  center. 

Frames  were  made,  one  of  2  by  6  incneSf  braced  for  the  greater  part  in  both  directions 
from  center  to  upper  comer  of  frame,  and  from  lower  comer  to  middle,  butting  against 
center  bulkhead. 

Three  timber  heads  on  a  side  securely  bolted  to  gunwales  and  held  near  deck  by  iron 
rods  five-eighths  inch  diameter  passing  through  opposite  timber  heads.  Barges  when 
launched  drew  5  inches ;  capacity  when  loaded  to  within  6  inches  of  deck,  60  tons. 

The  above  description  answers  alike  for  both,  with  but  one  exception — that  intended 
for  carrying  de^cK  and  triple-geared  capstan  was  stiffened  with  extra  bulkhead  run- 
ning transverse,  extending  from  deck  to  bottom,  and  distant  from  either  end  about  12 
feet. 

Small  bar^e  3  by  10  by  40  feet,  intended  chiefly  for  light  work,  was  put  up  with  leea 
regard  to  stiffness.  Gunwales  constructed  of  3  by  12  inches  by  20  feet,  bottom  and 
deck  2  by  12  inches  with  stiffened  middle  truss  made  entirely  of  4  by  4  inches  lumber : 
timber  heads  made  fast  same  as  described  above.  Comer  irons  were  put  on  all  bargee 
constructed. 

Skiffs  have  been  constructed,  their  pattern  not  differing  essentially  from  thost^  com- 
monly built  out  of  wide  lumber.  Wire  machine  for  the  manufacture  of  wire  netting 
with  hexagonal  mesh  was  constructed  and  is  described  as  follows :  The  lower  founda- 
tion ^ame  is  rectangular  in  form,  being  6  feet  6  inches  wide  by  20  feet  by  11  inches 
long.  From  front  face  spring  three  vertical  posts  notched  to  receive  guide  board,  ono 
at  either  end  and  one  in  middle.  These  are  held  in  position  near  the  top  by  a  crosi) 
piece  running  parallel,  and  6  feet  4  inches  above  bottom  sill.  On  the  tops  of  thesi> 
vertical  posts  and  extending  back  18  inches  are  three  horizontal  pieces  supported  at 
either  end  by  inclined  posts. 

The  horizontal  drum  B  C,  18  inches  in  diameter  and  movable  on  its  axis,  is  sup- 
poi-ted  by  horizontal  pieces,  B  C,  resting  on  vertical  and  inclined  posts;  its  sole  func- 
tion is  in  giving  direction  to  the  netting  as  it  passes  from  front  face  to  rear  roller,  H  H. 

J  J  is  guide-board  furnished  with  staples  in  front  face  10  inches  apart,  each  carry  iiig  ono 
strand  of  wire  from  reel  directly  beneath  to  roller  in  rear.  The  reels  are  all  separate,. 
each  having  an  axis  of  its  own,  consetiuently  moving  entirely  independent.  In  order 
to  secure  requisite  tension  in  the  wire,  straight  springs  were  placed  bearing  hard  on 
axle  of  each  reel,  thus  accomplishing  the  purpose. 

The  men  while  twisting  stand  on  the  inside  directly  beneath  the  drum.  Each  edge 
is  formed  by  twisting  two  No.  12  wires  prior  to  enteriiig  machine.  Extra  wires  pasii 
through  netting  at  K  and  L,  and  middle  mesh  is  given  additional  strength  by  the  use 
of  No.  12  instead  of  No.  14  wire. 

Pin-twister  used  with  most  satisfactory  results  is  shown  in  accompanying  sketch. 


0  A. 


D^. 


3  A. 


It  is  made  entirely  of  steel,  each  arm,  A  A,  being  one-ftmrth  inch  diameter  with 

center  pin,  B,  one-fourth  inch  diameter  at  base  and  tape riug  somewhat  towards  point. 

In  operating,  the  guide-board  occupies  consecutively  positions  at  O  O  O,  P  P  P,  Q  Q 
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Q,  R  R  R ;  thoB  without  any  moveraent  of  either  dram  or  roller  ^ye  linear  feet  or  100 
square  feet  are  mannfactared,  then  with  one  turn  of  the  machine  it  is  wound  on  the 
rear  reel,  the  guide-board  again  occupying  its  first  position,  and  so  on  as  before.  The 
best  day's  work  with  unskilled  labor,  four  men  twisting  wire  and  winding  on  roller 
with  two  men  rereeling,  was  as  follows:  600  linear  feet  or  12,000  square  feet. 

Cost  of  labor,  six  men,  at  $1.50 b $9  00 

Superintendence 2  00 

11  00 

12,000  square  feet,  at  .000^ 1100 

If  or  600  linearfeet,  20  feet  width,  at.0183i 11  00 

Wire  used  in  the  manufacture  of  netting  Nos.  12  and  14  annealed  steel  wire,  mesh  20 
inches  by  2  feet. 

DERRICK. 

•  • 

A  derrick  as  shown  on  Plate  II  was  constructed  for  the  sole  purpose  of  placing  tri- 
pods, frames,  &c.  A  description  would  be  useless,  as  a  glance  at  the  drawing  will  be 
all-sufficient  for  a  clear  understanding  of  it.  Its  safe  limit  of  load  as  calculated  froa 
diagram  is  10,000  pounds. 

Owing  to  serious  hinderance  in  the  early  spring,  breaking  up  of  ice  and  extreme  high- 
water,  we  were  delayed  in  the  construction  of  plant  and  equipment ;  am  therefore  an- 
able  to  report  up  to  July  1  any  construction  work. 

The  improvements  of  the  Missouri  River  at  this  point,  owing  to  incessant  change! 
above  as  lar  as  Bellevue,  will  be  confined  chiefly  to  Plattsmouth  Bend,  building  up  s 
new  shore,  thereby  rectifying  channel  between  mouth  of  Platte  River  and  Burlington 
and  Missouri  River  Railroad  Bridge,  1  mile  below  Plattsmouth.  Changes  which  devel- 
oped in  reach  by  the  extreme  high-water  of  April  25, 1H81,  will  be  conducive  to  cheaper 
and  more  permanent  improvements  than  could  have  been  attained  withjany  previousiy 
i   i  existiug  regimen  of  the  past  few  years.    The  river  has  regained  its  old  course  through 

I    j  Saint  Mary's  Bend,  and  with  little  assistance  at  the  lower  end  can  be  made  to  reverse 

I    ■'  its  course  in  Pacific  Bend,  thereby  aiding  in  maintaining  proposed  regimen  below. 

I  Owiug  to  cut-otf  of  1880  and  the  development  of  Saint  Mary's  Bend,  erosion  of  a 

4  temporary  nature  has  been  the  result  this  season  in  Pacific  Bend. 

A  system  of  tri-weekly  well  observations  were  instituted  in  June,  18dl,  in  order  to 
ascertain  the  rate  and  variance  in  level  of  ground  water;  these  observations  will  be 
contiuued  throughout  the  year  until  sufficient  data  has  been  collected.  These  obser- 
Tations  when  complete  and  coupled  with  gauge  readings  extending  over  same  time 
will  then  show  the  desired  relation  between  the  two. 

I  am;  M^jor,  very  respectfully,  your  obedient  servant, 

W.  H.  McKkew, 
,  AsHatant  Engineer. 

!  Afaj.  Charles  R.  Sutkr, 

Corps  of  Engineers,  V,  S.  A, 


H 


S  13. 

IMPROVEMENT   OF  MISSOURI  RIVER  AT  COUNCIL  BLUFFS,    IOWA,  AND 

OMAHA,  NEBRASKA. 

Operations  at  this  point  were  confined  to  repairs  to  old  work,  as  the 
programme  of  work  proposed  for  this  spring  could  not  be  carried  out 
The  floods  were  very  destructive  in  this  neighborhood,  and  caused  ex- 
tensive changes  in  the  river  channel.  The  works  already  in  did  good 
service,  though  the  upper  bank  protection  was  a  good  deal  damaged  by 
the  ice.  Bepairs  will  be  made  and  dike  work,  which  has  been  started, 
will  be  pushed  as  far  as  possible  with  the  funds  available.  The  esti- 
mates have  been  revised  and  extended. 

Assistant  Ghas.  S.  Pease  has  been  in  charge  of  the  work. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  i>OTt 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  Leaven  won  h,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr..  during  fiscal  year  eu'Iing  Jnce  30, 
1S81,  was  $2,840.56. 


APPENDIX   8.  1637 


Money  statement. 


• 


July  1,  1880,  amount  available |21,344  51 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$51,344  51 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1880 , 13,720  13 


July  1,  1881,  amount  available 37,624  38 

Amount  (estimated)  required  for  completion  of  existing  project 260, 000  00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 


REPORT  OF  MR.   CHARLES  S.   PEASE,   ASSISTANT  ENGINEER. 

Council  Bluffs,  Iowa,  Jul}f  14, 1881. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  the  vioinity 
of  Omaha,  Nebr.,  and  Council  Blufis,  Iowa,  during  the  fiscal  year  ending  June  30, 
1881. 

In  obedience  to  your  instructions  in  letter  ander  date  of  August  14, 1881, 1  proceeded 
to  Council  Blufis,  Iowa,  and  on  the  20th  of  that  month  relieved  Assistant  C.  B.  Davis 
in  local  charge  of  the  improvements. 

Comparing  the  general  features  of  the  situation  with  my  recollection  of  those  two 
years  ago,  the  most  marked  changes  had  occurred  in  the  lower  half  of  the  reach. 

That  these  changes  should  have  occurred  was  not  difficult  to  causate,  but  hardly 
possible  to  foresee. 

All  may,  it  is  thought,  be  traced  to  the  cut-off  of  1877  in  the  first  bend  above  Omaha, 
as  an  initial  cause.  Many  results  have  obtained  from  other  immediate  sources,  but 
they  are  only  links  in  the  continuous  chain  whose  first  element  was  the  great  cut-off. 
Through  many  years  may  the  chain  be  traced  until  it  is  lost  iu  obscurity. 

Thoagh  I  have  not  been  able  to  obtain  much  exact  data,  yet  by  comparing  state- 
ments of  several  oldest  inhabitants  with  observations  on  probable  old  water  courses, 
sloughs,  fast  bank  lines,  &c.,  I  can  write  the  past  history  of  the  reach  with  consider- 
able confidence. 

There  is  every  reason  to  believe  that  previous  to  about  1825  the  river  coursed  from 
Florence  throngh  what  is  now  known  as  Florence  Lake,  thence  northeasterly  across 
the  present  channel  into  the  low  ground  jast  above  the  Chicago  and  Northwestern 
Bailroad  Company  dikes,  thence  southerly  along  the  bluff  line  through  what  is  known 
as  Iowa  Lake.  Through  there  it  flowed  almost  directly  west  toward  the  Sulphur 
Spring,  3  miles  above  Omaha,  and  thence  sonth  through  a  short  bend. 

From  Omaha  to  Bellvue  any  radical  changes,  if  they  occurred,  have  been  effaced 
from  the  field,  excepting  perhaps  the  considerable  hollowing  of  the  vertex  of  K.  C. 
bend.  The  earliest  cut-off  in  the  reach  occurred  in  the  old  Florence  Bend,  leaving 
Florence  Lake. 

Probably  this  lake  is  very,  old,  and  it  is  becoming  quite  narrow  and  shoal.  Land  on 
the  river  side  is  slowlv  encroaching  on  it,  and  only  a  portion  of  the  south  and  east 
sides  bear  evidence  of  having  been  high,  limiting  banks. 

This  gradual  encroachment  of  the  land,  due  to  the  deposit  shoved  over  in  the  flood, 
is  also  shown,  in  varying  degree,  in  Iowa  and  Cut-off  Lakes. 

The  next  event  in  chronological  order  was  the  cut-off  which  occurred  in  1835,  known 
then  as  Hart's  Cut-off  (Iowa  Lnke).  We  might  go  further  back  than  the  cut-off  of 
1877  and  trace  all  changes  to  that  in  1835.  After  the  latter  took  place,  a  great  erosion 
of  the  Iowa  bank  occurred  opposite  the  break,  and  from* the  pockets  thus  formed  the 
current  crossed  to  the  other  side,  causing  the  cutting  which  is  yet  evident  at  the  ver- 
tex of  the  old  bend,  now  called  Cut-off  Lake.  These  pockets,  though  of  long  radius 
of  curvature,  continued  to  deepen  horizontally,  until  they  developed  into  such  exten- 
sive loops  that  a  cut-off  in  one  of  them  was  inevitable.  This  finally  happened  in 
1877. 

For  a  long  time  previous  to  the  latter  event  the  reach  had  become  so  elongated  that 
tbe  local  slopes  were  probably  quite  flat,  and  the  regimen  approached  closely  to  that 
equilibrium  which  follows  from  extended  period  of  exemption  from  disturbing  occur- 
rences. When  the  slender  neck  above  Omaha  separating  two  pools  of  considerable 
elevation  at  last  gave  way  like  a  weak  retaining  wall  the  old  equilibrium  was  de- 
stroyed and  a  new  order  of  things  quickly  ensued.  The  Omaha  front  was  eroded  to 
the  depth  of  2,700  feet  opposite  the  Union  Pacific  shops,  and  tbe  channel' lifted  1,000 
feet  westward  from  the  cut-off  to  the  bridge.  A  heavy  bar  of  sand  and  gumbo  was 
thrown  up  in  front  of  the  two  limbs  of  the  old  bend,  and  in  the  four  years  since  it  has 


it 
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been  artificially  built  out,  iu  order  to  relieve,  in  ameafini*e,  the  undue  sharpness  of  the 
new  bend. 

The  excessive  local  slope  of  the  cut-off  distributed  itself  both  up  and  down  stream 
until  an  approximation  to  uniformity  obtained.  As  a  result  of  the  increment  of  slope 
above  the  Chicago  and  Northwestern  Railroad  dikes,  Willow  Island  Chat«  was  formed, 
and  in  1879  initiated  the  series  of  irregularities  that  have  and  will  be  very  trouble- 
some. 

The  current  used  to  flow  in  a  long,  sweeping  curve  from  about  Tarbox  Point  to  the 
entrance  of  Indian  Bend.  As  soon  as  the  chute  began  to  discharge  a  considerable 
amount  of  water,  the  resultant  direction  of  the  flow  from  the  chute  and  from  the  riTer 
outside  the  island  was  such  as  to  cause  a  violent  erosion  of  the  bank  opposite  lows 
Lake.  This  deepened  so  much  that  in  the  fall  of  1879  the  current  issued  from  it  at 
almost  right  angles  with  its  former  direction  in  that  locality,  and  crossed  abruptly  to 
the  Nebraska  side,  where  a  long,  shallow  pocket  was  cut ;  thence  back  to  the  lowt  . 
flide  below  Gumbo  Point,  making  another  pocket  there. 

The  flow  reflected  from  this  into  Indian  Bend,  in  a  direction  unfavorable  to  the 
attainment  of  a  longer  radius  of  curvature.  The  high-water  of  the  spring  of  1^0  en- 
larged the  chute  and  carried  the  foot  of  the  lake  pocket  considerably  down  stream  and 
caused  a  still  further  erosion  of  the  Nebraska  shore  opposite.  The  situation  beloir 
Gumbo  Point,  however,  was  very  little  changed. 

The  spring  flood^  of  1881,  exceeding,  both  iu  height  and  duration,  those  of  former 
yeats,  wrought  some  prominent  alterations  in  the  reach.  A  marked  feature  was  the 
great  tendency  to  straighten  the  channel  way. 

From  Florence  to  the  Chicago  and  Northwestern  Railroad  dikes  a  very  direct  conne 
was  maintained.  Nooks  and  comers  were  filled  with  sand-bars.  A  chnte  which  last 
fall  carried  nearly  three-fourths  of  the  discharge  of  the  river  was  almost  closed  by  an 
extensive  deposit.  The  lake  pocket  was  neglected,  and  leaving  a  heavy  deposit  io  it 
the  current  swept  by,  carrying  away  the  large  bar  existing  for  two  years  from  the 
mouth  of  Iowr»  Lake  to  Gumbo  Point.  On  the  other  side  of  the  river,  where  the  cur- 
rent had  coursed  for  eighteen  months,  an  extensive  bar  appeared  after  the  subsidence 
of  the  flood. 

Such,  in  general  terms,  is  the  history  of  the  reach  as  far  as  known. 

The  works  projected  and  accomplished  for  the  rectification  of  the  channel-way  and 
preservation  ot  the  banks  where  valuable  interests  were  at  stake,  have  been  fully  dis- 
cussed in  previous  reports. 

The  aim  of  the  improvement-works  in  this  vicinity  has  been  to  secure  a  permanent 
regimen,  providing  for  navigation  at  all  stages,  and  in  so  doing  to  meet  the  special 
requirement  of  an  easy  passage  of  the  piers  of  the  Union  Pacific  Railway  bridge,  by 
locating  the  flow  under  it  in  a  direction  normal  to  the  line  of  that  structure. 

Though  the  object  sought  in  the  various  projects  submitted  to  you  for  the  expendi- 
ture of  the  appropriations  have  had  the  same  animus,  yet  in  view  of  the  many  local 
changes  from  time  to  time,  the  details  have  been  modified  to  meet  the  conditions  im- 
posed. 

The  first  season's  work  under  the  provisions  of  the  initial  appropriations  consisted 
in  completing  the  revetment  of  the  harbor  of  Omaha,  begun  oy  the  Union  Pacific 
Railway  Company,  and  in  revetting  a  large  portion  of  the  Iowa  shore,  above  and  be- 
low the  mouth  of  Iowa  Lake.  Floating  bnish  dikes  were  also  constructed  between 
Iowa  Lake  and  Omaha  with  the  aim  of  confining  the  flow  to  the  left  bank,  which 
was  revetted  the  same  season.  The  next  season,  that  of  1879,  a  floating  brush  dike 
of  1,750  linear  feet  was  built  in  Indian  Bend  for  tne  purpose  of  increasing  its  radius  of 
curvature,  and  of  creating  a  bank,  which  in  time  should  be  protected,  relieving  the 
constant  danger  of  damage  to  the  Omaha  front,  and  providing  for  a  better  channel 
direction  through  the  bridge.  Extensive  repairs  were  made  to  the  revetment  on  left 
bank,  and  it  was  extended  about  2,600  feet.  About  1,800  linear  feet  of  surface  mat 
was  constructed  at  the  foot  of  the  pocket,  near  Iowa  Lake,  to  assist  in  holding  the 
current  over  to  the  Nebraska  bank.  A  short  spur  dike  was  also  built  at  the  pomt  to 
aid  iu  the  same  purpose.  The  Omaha  revetment  was  extended  south  in  order  to  pre- 
vent the  recession  of  the  shore  line  in  that  locality.  In  the  spring  of  1880,  repaiis 
were  made  to  the  Iowa  and  Nebraska  revetments,  and  a  wire-soreen  dike  was  built  at 
Tarbox  Point. 

Such  is  an  outline  of  the  work  executed  previous  to  the  fiscal  year  to  which  this 
report  specially  pertains. 

As  soou  as  the  appropriation  of  August  14  was  available,  a  thorough  examination 
of  the  reach  and  of  the  condition  of  all  the  work  was  made.  A  project  to  make  such 
repairs  as  were  necessary  for  the  preservation  of  the  existing  works,  and  to  defer  the 
construction  of  training  works  for  channel  rectification  untu  the  spring  of  1881,  met 
your  approval. 

MATTRESS  WORK. 

About  1,000  linear  feet  of  the  lower  revetment  of  the  Omaha  front,  constructed  in 
1878,  by  Assistant  Boehmer,  required  renewal  of  high- water  protection.     As  originally 
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built,  this  consisted  of  sectional  mattress  work  nnder  water,  and  a  picket  and  wire 
fastened  thatching  above.  This  latter  was  much  damaged  and  decayed  daring  its 
^  three  years  of  service,  and  required  renewal  for  its  full  &ngth.  The  first  few  mats 
had  become  badly  frayed  ont,  as  at  that  point  an  eddy  had  formed  under  the  lee  of  a 
projecting  point.  All  the  others,  however,  were  in  eood  condition.  Accordingly,  it  ^as 
decided  to  throw  out  an  apron  over  the  damaged  mats,  and  then  to  narrow  up  and 
oarry-  along  a  continuous  ribband  of  woven  willows  overlapping  the  line  of  mats  and 
extending  to  the  top  of  the  bank.  The  woven  willow  matting  has  been  used  at  sev- 
eral places  along  the  river  before,  and  full  descriptions  will  be  found  in  the  reports  of 
1879  and  1880.  The  details  of  the  work  were  as  follows :  A  large  patch  of  brush,  of 
the  quality  most  suitable  for  the  work,  was  found  on  the  Nebraska  side,  opposite 
Camp  Richardson,  3  miles  above.  The  brush  was  cut  by  corn  knives,  tied  in  10- 
inch  bundles,  and  nauled  to  the  river  bank  by  wagons.  The  launch  Doris  was  not 
available  at  the  time,  and  it  would  have  been  difficult  and  expensive  to  tow  a  barge 
np  by  land  after  taking  a  load  down  in  it.  Neither  was  it  possible  to  haul  the  brush 
down  by  wagon,  on  account  of  the  extensive  mud  flats  near  Cut-off  Lake.  A  portable 
skeleton  raft  of  joist  and  scantling  was  built  and  the  brush  loaded  upon  it  in  stable 
layers.  Two  men  in  a  skiff  ran  it  aown  to  the  working  barge,  and  after  all  the  bun- 
dles were  taken  off  the  frame  was  taken  apart,  loaded  in  a  wagon,  crossed  over  the 
river,  and  taken  up  opposite  the  patch.  Here  it  was  placed  in  a  skiff,  crossed  over 
and  put  together  for  another  trip ;  24  cords  of  brush  could  be  put  on  the  raft,  and  with 
a  full  load,  6  feet  high,  about  15  inches  floated  above  water.  There  was  no  trouble 
from  the  collection  of  mud  in  the  load,  as  only  a  very  small  quantity  was  found. 
With  a  double  line  passed  around  the  load,  no  difficulty  was  found  in  handling  it  in 
any  water.    All  the  brush  for  the  repairs  was  very  cheaply  delivered  in  this  manner 

To  serve  as  a  platform  for  weaving  and  launching  the  mattress  a  15  by  GO  foot  deck 
barge  was  moored  at  right  angles  with  the  current  and  provided  on  the  upper  side 
with  a  light  system  of  ways. 

The  oiffi  grade  was  cleared  of  drift  and  loose  willows,  and  in  some  places  wash  holes 
were  filled  up  with  earth.  The  mattress  was  begun  on  the  bank  and  worked  out  over 
the  water  on  the  scow  to  a  full  width  of  64^  feet.  This  width  was  carried  to  a  distance 
of  219  feet,  and  covered  the  ground  occupied  originally  by  the  frayed-out  mats.  The 
work  was  then  narrowed  down  to  an  average  of  42  feet,  and  continued  to  the  lower 
end  of  the  work,  completely  covering  the  bank  and  overlapping  the  old  mats  about  8 
feet.  This  work  averaged  8  inches  in  thickness,  and  was  very  closely  and  evenly 
woven,  and  covered  an  area  of  4,907  square  yards. 

Willows  of  three-quarters  of  an  inch  in  diameter  seemed  to  give  the  best  results. 
Short  and  small  willows  made  up  a  flexible  and  tough  mat,  but  the  work  goes  on  ver^ 
slowly.  Large  willows  make  a  strong  mat,  but  not  a  tough  one.  The  stalks  are  stiff, 
and  the  mesh  cannot  be  made  small  enough  so  that  they  will  bind  in. 

The  launch  Doris  was  sunk  during  a  severe  storm  early  in  the  spring  of  1880,  and 
although  every  attempt  was  made  to  raise  her  then  they  were  unsuccessful.  The 
wreck  occurred  at  high-water,  and  when  1  began  work  on  her  last  fall  the  sediment 
had  completely  covered  the  hull,  and  only  a  small  arc  of  starboard  paddle-wheel  ap- 
peared above  the  surface.  The  high  bold  bank  alongside  was  graded  to  a  slope  of  1^ 
to  1  to  provide  for  hauling  her  out  when  raised,  and  a  coffer-dam  of  poles  and  brush 
built  around  her.  A  long  ditch  was  dug  to  drain  a  pool  beside  the  wreck  in  order  that 
the  work  might  be  relieved  of  any  seepage  from  it.  As  the  material  was  excavated,  it 
was  found  that  the  forepart  of  the  launch  was  embedded  in  a  motley  collection  of  logs 
and  small  drift,  making  the  excavation  more  troublesome.  It  was  exceedingly  diffi- 
cult to  keep  the  mud  and  quicksand  and  water  from  closing  in  and  filling  up  the  hole. 

All  the  perforations  in  the  hull  were  patched,  and  when  the  pumps  were  stopped  the 
boat  rose  on  the  water  in  the  pit.  Her  upper  works  were  entirely  carried  away,  and 
every  vacancy  in  her  machinery  and  boilers  was  packed  full  of  sand  and  mud.  Tlie 
boilers  and  fittings  were  removed  and  placed  under  cover  for  the  winter.  This  spring 
the  launch  was  sent  by  yonr  orders  to  the  Western  Iron  Boat  Building  Company  at 
Carondelet,  Mo.,  for  repairs,  and  was  received  there  July  1, 1881. 

SCRKEN  WORK. 

The  excessive  floods  of  April,  1881,  retarded  very  seriously  the  opening  of  spring 
operations.  The  water  was  so  Mgh  that  work  was  impracticable,  even  if  material 
could  have  been  transported  to  position.  Through  the  winter  it  was  expected  to  be- 
gin operations  just  as  soon  as  the  ice  went  out.  But  the  ice  did  not  start  till  April  27, 
and  there  followed  a  long  period  of  excessively  high- water,  preventing  advantageous 
operations.  One  good  thing  that  the  floods  did  was  to  partially  close  Willow  Island 
Cfhute  by  a  heavy  sand-bar.  Only  a  narrow  mouth  about  150  feet  wide  remained  after 
the  subsidence  of  the  water.  Fearing  that  upon  falling  water  the  main  cnrrent  would 
finally  make  its  way  through  the  chute,  as  it  had  a  year  ago,  a  screen  dike  was  built 
across  the  water-way  and  a  wire  and  brush  fence  over  the  bar  to  the  main  shore.     It 
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waa  first  thought  necessary  to  support  the  screeD  from  tripods,  as  the  water  was  from 
10  to  18  feet  deep  and  the  current  about  5  miles  per  hour,  but  as  the  water  fell  on  the 
dwst  of  the  bar  at  the  head  of  the  chute  before  the  work  was  actually  coaunfiaced  the 
draw  began  to  shoal  up  to  an  aTerage  of  8  feet. 

The  details  of  the  work  were  as  follows : 

The  supports  chosen  were  equilateral  triangles  of  80  feet,  sides  made  of  cottonwood 
poles  lashed  at  intersections  with  No.  12  wire.  These  were  placed  vertic^ally  in  planes 
perpendicular  to  the  dike  line,  and  ballasted  with  a  sand  bag  fSsstened  to  each  inclined 

The  peaks  of  the  triangles  were  connected  by  a  steel  cable  of  five  strands  of  Na  14 
wire,  which  were  anchor^  to  dead  men  in  the  bank  on  either  side.  In  a  few  hoon 
the  bases  of  the  triangles  were  firmly  embedded  in  the  bottom  and  all  was  ready  for 
the  screen.  This  was  made  in  hexagonal  mesh  8  by  12  inches  of  No.  14  steel  wire,  and 
properly  provided  with  selvages  at  each  edge.  From  a  small  scow  the  air  edge  wa# 
attached  to  the  suspension  cable  and  the  double-bailed  rock  anchors  attached  to  the 
ground  edge.  The  rootlets,  willows,  and  other  small  drift  began  to  oolleot  rapidly, 
and  the  water  soon  shoaled  to  2  feet.    Length  of  dike,  560  feet. 

The  sand  fence  was  then  constructed,  connecting  the  end  of  the  screen  work  witii 
the  high  bank.  Frames  of  cottonwood  poles  were  built  about  4  feet  high  and  placed 
12  feet  apart.  Their  tops  were  connected  by  a  No.  12  wire,  and  down  the  face,  whidi 
sloped  up  stream,  three  No.  12  wires  were  attached  horizontally  by  staples  and  ran  the 
full  length  of  the  work.  The  fence  was  then  completed  by  weaving  in  stakes  of  wil- 
low brush  between  the  wires.  This  fence  was  bnut  for  the  double  purpose  of  causiDf 
a  deposit  from  the  flood,  which  was  expected  to  cover  it,  and  in  the  fall  of  catching  the 
wind-drifted  sand.  After  the  flood  subsided  it  was  proposed  to  re-enforce  the  face  with 
tall  willows  in  order  to  present  more  surface  to  the  sand  storms.  Lenglii  of  fence, 
1,100  feet. 
j  |]  In  accordance  with  the  spirit  of  the  approved  general  project  a  screen  dika  has  bees 

built  from  the  Iowa  side  opposite  the  head  of  the  Florence  pocket.  A  large  quantity 
of  poles  was  found  at  Florence  Point-,  a  mile  above  the  work,  and  acain  started  at  cat- 
ting them,  and  under  the  opposite  bluff  was  found  a  fair  deposit  of  shingle.  The  lat-i 
ter  nas  and  will  be  used  to  great  advantage  for  ballasting  the  tripod  ana  screen.  The 
wire-screen  machine  was  put  in  working  order  and  i^  small  stock  made  up  for  use.  One 
of  the  scows,  15  by  60  feet,  was  fitted  with  a  derrick  to  handle  the  tripods,  and  provided 
with  a  new  capstan  and  gypsy  windlass. 

The  operation  of  the  outfit  as  far  as  the  work  has  iH*ogres8ed  is  as  follows : 

Three  poles,  4  inches  in  diameter  and  16  feet  long,  are  laid  on  deck  and  lashed  to- 
gether in  the  form  of  an  equilateral  triangle  5  feet  on  a  side.    Then  three  other  poks, 
&  feet  long,  are  lashed  at  each  comer  of  the  triangle  and  their  tops  brought  together 
j  over  the  center  of  the  base  and  securely  fastened  together  with  wire,  making  in  all  s 

right-triangular  pyramid  about  23  feet  high.  One  two-bushel  sand  bag  weishing  300 
pounds  is  attached  to  each  leg  as  ballast.  The  hook  of  the  differential  puUey  at  the 
peak  of  the  boom  is  then  attached  to  the  tripod,  which  is  swung  clear  of  the  deck  and 
dropped  into  position  on  the  bottom.  Where  the  current  is  deep  and  strong  the  tripods 
are  braced  at  about  half-way  up  the  side  with  three  poles,  each  Joininj^  two  legs. 

The  tripods  are  placed  about  30  feet  apart,  and  in  a  straight  line  inclined  a  Utile 
out,  and  down  stream  from  a  normal  to  the  current.  The  tops  of  the  tripods  are  then 
connected  with  a  No.  8  suspension  wire,  on  which  the  screen  is  finally  hung.  These 
lines  of  tripods  are  placed  in  sections  of  about  150  linear  feet,  so  that  if  a  loe  or  rack 
heap  should  run  into  the  dike  only  a  small  portion  of  it  would  be  destroyeo.  From 
j      I  the  end  of  the  completed  section,  the  side  line  always  runs  to  the  working  scow  par- 

allel with  the  line  of  the  next  section.  From  this  line  is  hung  by  two  ropes  a  snull 
lighter  containing  bailed  rock  for  the  screen  anchorage.  The  screen  is  brought  out 
{torn  the  shore  in  a  roll,  and  from  the  lighter  both  attachments  are  made  and  the 
ground  edge  is  dropped  overboard.  Little  of  this  kind  of  work  has  been  done  t^s  sea- 
son, and  the  above  method  will  not  probably  be  in  order  for  the  whole  season's  work. 
New  appliances  and  methods  are  being  discussed,  and  the  main  considerations  of  dike- 
work,  efficiency,  facility  of  rapid  placing,  and  economy,  are  kept  always  in  view.  A 
considerable  fill  is  observed  above  and  t>elow  the  work,  but  not  nearly  as  much  as 
would  have  occurred  had  it  been  possible  to  begin  in  time  to  get  the  benefit  of  the 
high-water. 

It  will  probably  be  premature  and  misleading  to  record  the  few  observations  made 
upon  the  small  amount  of  work  already  in  place  as  applying  to  screen-dike  work  is 
general.    A  few  memoranda  may  be  given,  however.  ,  Through  June  on  falling  water 
there  seemed  to  be  a  large  amount  of  rootlets,  grass,  and  willows  in  transit,  equaling 
I    I  in  amount  that  usually  found  at  the  same  stage  of  the  water  of  late  years. 

f    I  *       After  the  tripods  have  been  in  place  for  a  few  hours  they  begin  to  settle,  often  to  the 

amount  of  3  feet.  So  far  the  settlement  has  been  uniform  in  amount  at  all  comen. 
There  is,  also,  observed  a  slow  movement  down  stream,  about  3  to  5  feet  in  all,  befoiv 
they  become  permanently  fixed.    Length  of  work,  600  leet. 
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SURVKYS. 

Examinations  were  made  from  time  to  time  to  show  the  extent  of  the  erosion  of  the 
bank  at  the  head  of  the  Iowa  revetment,  and  alons  the  opposite  shore. 

There  being  no  map  embodying  the  varying  shore  unes  since  the  spring  of  1879,  it  was 
deemed  advisable  to  constnict  a  large  scale  map  which  would  show  au  the  important 
changes  in  the  river  since  that  time,  and  give  the  location  of  all  the  work  executed. 
This  map  was  constructed  iir  the  fall  and  winter  upon  a  scale  of  400  feet  to  1  inch. 
Poring  Ootober  a  low-water  survey  was  made,  including  gauging,  soundings,  and 
slope  observations.  That  survey  was  platted  both  in  the  1,000  feet  and  400  feet  scale 
maps.  The  gauging  and  sounding  notes  are  also  worked  up,  and  are  on  file.  A 
survey  of  the  lower  portion  of  the  reach,  extending  from  the  Union  Pacific  Bridge  to 
Bellevue,  was  begun  on  February  24,  and  was  completed  March  6.  The  ice  was  hard 
and  fast  from  bank  to  bank,  m>  that  the  field  work  was  confined  to  the  location  of 
shore  and  bar  lines  and  general  topography,  to  the  exclusion  of  soundings  and  levels 
for  slope.  A  map  of  this  survey  has  Deen  submitted  to  you  with  letter  under  date  of 
June  20 f  1881.  The  complete  reconnaissance  of  the  reach  was  made  soon  after  the 
floods,  and  a  report  with  sketches,  A.C.,  submitted. 

THE  FLOODS. 

A  severer  winter  has  not  been  known  along  the  Missouri  River,  since  the  country 
was  settled,  than  that  just  passed.  There  occurred  no  January  thaw  as  in  the  previous 
years,  and  the  weather,  save  at  few  and  short  intervals,  was  exceptionally  cold.  Ice 
formed  to  the  thickness  of  24  to  32  inches  in  the  river  nere;  and  indeed  at  Yankton, 
Dak.,  after  the  break-up,  36  to  50  inch  cakes  were  left  ashore  bv  the  water.  After  the 
middle  of  March  the  weather  was  comparatively  moderate,  ana  it  was  predicted  that 
when  the  break-up  so  long  deferred  finally  came,  great  floods  might  be  expected,  and 
so  it  proved. 

Through  February  the  gauge  read  about  8.5  feet.  About  the  1st  of  March  a  gradual 
rise  was  seen.  From  the  10th  to  the  16th  it  rose  very  fast,  and  remained  about  sta- 
tionary for  a  few  days  after  the  latter  date.  From  the  24th  it  rose  very  rapidly,  until 
the  ice  was  in  full  flow  on  the  27th.  The  ice  began  running  on  a  stage  of  about  16 
feetj  and  the  water  fell  back  for  a  day  or  two  to  14  feet.  On  April  1  it  began  to  rise 
again,  and  reached  a  height  of  22  feet  on  the  9th.  From  this  point  the  water  fell 
oniformly  to  15  feet  on  the  16th,  and  then  rose  in  eight  days  to  the  highest  recorded 
flood  stage  of  23  feet  9f  inches.  From  this  point  the  water  fell  as  rapidly  as  it  came 
to  12^  feet  on  May  2,  and  oscillated  between  9  and  11  feet  until  the  1st  of  June.  The 
crest  of  the  June  rise,  if  so  it  may  be  called,  came  on  the  15th  of  that  month,  when  it 
rose  to  14  feet,  slowly  receding  again  to  11  feet,  and  remaining  about  stationary  for 
the  rest  of  the  month. 

The  effects  of  the  floods  were  very  disastrous,  and  will  long  be  remembered.  The 
water  began  to  overflow  the  proper  banks  generally  at  a  sta^e  of  18  feet,  and  finally 
the  bottoms  were  covered  from  bluff  to  bluff,  with  the  exception  of  a  few  high  points. 

The  damage  to  the  revetments  was  confined  to  the  Omaha  front,  and  there  only 
above  the  ice-line.  A  levee  to  support  the  high-water  protection  had  oeen  raised  when 
the  work  was  put  in,  and  this  was  nearly  all  leveled,  as  it  was  covered  by  the  waters 
of  both  floods.  It  is  proposed  to  make  all  necessary  repairs  next  fall,  when  such  work 
can  be  done  to  the  best  advantage. 

A  yerf  unfavorable  result  of  the  floods  was  the  cut-off  in  Kansas  City  Bend^  April 
26.  This  neck  was  about  1,200  feet  wide  when  the  survey  was  made  in  that  vicinity 
last  winter.  On  the  upper  side  was  about  3i  miles  of  almost  perfect  river,  having  a 
narrow  and  deep  section,  and  flowing  in  banks  regfurded  as  permanent  for  ten  years 
previous.  The  river  was  shortened  about  4^  miles,  and  the  difference  of  level  on  the 
two  sides  was  about  31  feet. 

A  violent  erosion  of  the  Iowa  shore  opposite  the  out  soon  resulted,  and  has  not  yet 
ceased. 

This  is  the  third  eat-off  between  Omaha  and  the  Platte  River  in  the  last  three  years. 

GROUND  WATER  OBSERVATIONS. 

In  order  to  determine  the  rate  of  variation  of  the  level  of  the  ground  water,  measure- 
ments have  been' made  of  the  stand  of  several  wells  upon  the  bottom,  and  tne  results 
platted  upon  the  aooompanying  chart. 

The  bridge-gauge  curve  is  platted  above,  and  the  well  curves  follow  in  the  order  of 
distance  from  the  river. 

I  have  been  ably  assisted  during  the  year  past  by  Messrs.  James  W.  Pearl,  John  A. 
Ferris,  and  William  H.  MoKnew,  assistant  engineers;  the  latter  in  charge  this  season 
at  Plattsmouth,  Nebr. 

I  am.  Major,  very  respectfully,  your  Obedient  servant,  • 

Chas.  S.  Pease, 
A»9i$Uint  En^neer, 
M^j.  Charles  R.  Suter, 

Corps  of  Engineers^  U,  S,  A. 
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S  14. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  SIOUX  CITY,  IOWA. 

At  this  place,  as  at  others,  the  work  whicl^  it  had  been  proposed  to 
do  in  the  spring  was  stopped  by  the  violence  of  the  floods.  A  carefal 
resnrvey  has  enabled  us  to  fix  upon  the  lines  to  be  given  the  regalated 
river,  and  permeable  dikes  to  accomplish  the  desired  result  will  be  put 
in  as  soon  as  possible,  to  the  extent  of  the  funds  available.  The  old 
work  has  stood  well,  and  will  need  but  trifling  repairs.  Au  extension 
of  the  ground  covered  by  the  improvement  is  judged  necessary,  and  the 
estimates  are  revised  accordingly. 

Assistant  S.  H.  Yonge  has  been  in  charge  of  the  work. 

The  work  U  sitaated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30, 1881, 
was  12,845.56. 

Money  statement 

July  1,  1880,  amount  available $8,401  34 

Amount  received  sales  of  fuel  to  officers 34  87 

Amount  allotted  from  appropriation  for  survey  of  Missouri 
River  from  its  mouth  to  Bioux  City,  Iowa,  &o,,  act  approved 
June  14,  1880 4,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 7, 000  00 

$19, 436  21 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 8,359  00 

July  1,  1881,  amount  available 11, 077  21 

Amount  (estimated)  required  for  completion  of  existing  project 560, 000  00 

Amount  that  cau  be  profitably  expended  in  fiscal  year  enaing  June  30^  1883.  100, 000  00 
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REPORT  OF  MR.  SAMUEL  H.  YONGE,  ASSISTANT  EXOENEER. 

Sioux  City,  Iowa,  June  30,  1881. 

Major:  For  the  fiscal  year  ending  June  30,  1881,  I  beg  leave  to  submit  the  follow- 
ing report : 

I  was  instructed  by  your  letter  of  August  17, 1880.  to  make  a  survey  of  the  reach 
above  Sioux  City,  to  enable  a  study  of  the  river  to  be  made,  so  as  to  determine  \ht 
nature  and  extent  of  works  necessary  to  insure  stability  of  river  at  Sioux  City  and  of 
the  works  already  built  and  projected  there. 

This  survey  was  commenced  September  14  and  was  completed  in  the  latter  part  of 
October.  It  extended  from  Iowa  Creek  to  the  mouth  of  Big  Sioux  River,  and  showed 
a  tortuous  river  in  a  very  unstable  condition. 

Its  length  by  the  low-water  channel  is  about  27  miles,  while  in  a  direct  line  it  is 
only  10|  miles.  The  maximum  slope  of  water  surface  observed  was  1.3  feet  per  mile; 
the  average  slope  for  the  whole  distance  is  0.781  foot  per  mile. 

A  comparison  of  the  length  of  the  channel,  when  the  cut-off  shown  on  the  map  was 
occupied  by  the  river,  with  the  length  of  the  present  low-water  channel,  shows  that 
the  river  has  regained  the  length  lost  when  the  cut-off  occurred. 

This  reach  is  in  a  condition  susceptible  of  permanent  improvement  at  comparativelv 
small  cost ;  unless  this  is  effected  in  the  near  future  the  narrow  necks  of  land  wiA 
cutting  banks  will  become  a  series  of  cut-offs  which  will  cause  changes  of  regimen 
and  produce  an  unsettled  condition  of  river  above  and  below  indefinit^y. 

The  severity  of  the  past  winter  caused  the  formation  of  ice  of  unusual  thickness. 
Spring  began  in  Northern  Montana  and  Dakota  earlier  than  in  this  locality,  causing 
the  river  to  open  at  Fort  Bufori  while  the  ice  below  was  still  intact.  In  March  an 
immense  volume  of  snow  water  came  suddenly  down  the  river,  i^nd  breaking  up  the 
solid  ice,  which  was  in  many  places  from  3  to  4  feet  thick,  caused  numerous  gorges  to 
form  between  Fort  Pierre  and  this  point. 
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I  visited  the  first  gorge  above  Sioux  City^  but  could  only  make  a  brief  reconnais- 
sance owing  to  the  deep  snow  and  the  overflow  of  the  bottom  lands  rendering  the 
roads  almost  impassable.  The  gorge  formed  on  the  shallow  crossing  in  the  vicinity  of 
section  15,  and  extended  up  stream  an  estimated  distance  of  15  miles.  The  river  was 
choked  by  a  vast  mass  of  broken  ice,  open  in  places  with  a  perceptible  current  of  com- 
paratively clear  water  flowing  througn.  The  result  of  this  gorge  was  an  almost  com- 
plete overflow  of  the  valley,  which  is  here  common,  with  that  of  the  Big  Sioux  River, 
and  is  about  14  miles  wide.  The  water  ran  in  swift  currents  through  high-water 
sloughs  which  had  not  been  water  carriers  for  probably  two  or  more  decades.  The 
velocity  of  these  currents  in  some  cases  must  have  been  very  high,  as  evidenced  by  the 
scour  of  the  ground.  A  large  part  of  the  water  flowing  across  the  valley  found  an 
outlet  through  the  Big  Sioux  and  a  portion  over  the  bank  into  the  river  below  the 
gorge. 

It  is  highly  probable  that  many  erratic  changes  in  the  river  bed,  indicated  by  old 
bank  lines,  have  been  caused  by  gorges  in  funuer  years.  I  am  inclined  to  believe 
that  the  shallow  crossings,  by  impeding  the  free  movem'ent  of  the  ice,  are  the  direct 
cause  of  the  formation  of  gorges.  Such  a  condition  of  affairs,  evidently,  could  not 
exist  were  a  general  improvement  of  the  river  carried  out. 

The  distetrous  consequences  of  overflows  resulting  from  gorges,  though  severe  dur- 
ing the  past  season,  will  be  greatly  intensified  when  the  fertile  bottom  lands  have  be- 
come more  thickly  settled.  The  loss  to  stock  and  damage  to  farms  and  railroads  from 
the  overflows  betweei^Fort  Pierre  and  Sioux  City  this  season  is  estimated  at  from 
$750,000  to  $1,000,000. 

Arter  a  careful  consideration  of  the  subject,  I  have  come  to  the  conclusion  that  it 
would  be  impossible  to  give  relief  by  the  use  of  explosives  or  other  means,  after  the 
formation  oi  these  gorges,  except  at  enormous  expense,  as  the  ice  from  above  would 
pack  faster  than  it  could  be  removed  from  below  by  any  ordinary  means. 

Notwithstanding  the  difficulties  of  navigation  and  its  attendant  dangers,  the 
amount  of  business  carried  on  by  river  from  Sioux  City  is  large  and  important.  Dur- 
ing the  six  months'  season  of  1880  it  aggregated  26,000  tons  or  2,600  car  loads,  equal 
to  a  train  of  cars  15  miles  long.  Although  the  railroads  have  extended  their  lines  to 
Fort  Pierre  and  other  points  on  the  upper  river,  the  probabilities  are  that  the  business 
by  river  this  season  will  be  equal  in  amount  to  that  of  1880.  This  is  an  indication  of 
what  might  be  expected  in  the  event  of  a  permanent  improvement  of  the  river,  with 
the  dangers  of  navigation  reduced  to  a  minimum  and  the  inhabitants  assured  against 
overflows  and  the  washing  away  of  their  lauds  and  property. 

The  remarkable  event  of  the  year  was  the  unprecedented  high-water  in  April ;  this 
exceeded  anything  known  for  twenty-four  years,  which  is  as  far  back  as  the  records 
extend.  This  flood  continued  above  the  high-water  mark  of  1857  from  midnight  of 
April  20  to  noon  of  April  26,  a  period  of  132  hours.  During  this  time  the  flow  of  water 
extended  across  the  greater  part  of  the  valley.  When  the  river  fell  deposits  of  sand 
were  left  over  large  areas,  amounting  in  some  cases  to  5  feet  in  depth.  This  flood  has 
been  followed  by  a  prolonged  stage  of  medium  high-water,  which  has  not  attained 
the  height  of  the  usual  June  rise  by  3  feet.  In  this  connection  may  be  cited  the  great 
variation  of  discharge,  which,  during  the  past  year,  ranged  from  about  10,000  to  prob- 
ably 450,000  cubic  feet  per  second,  the  oscillation  of  the  gorge  being  18.7  feet.  These 
extremes  of  low  and  high  water  will  undoubtedly  be  lessened  as  Sie  valley  becomes 
thickly  settled.  In  this  part  of  the  northwest  it  has  been  proved  that  the  planting  of 
trees  and  bringing  new  land  under  cultivation  has  a  marked  influence  in  distributing 
the  rain-fall  more  uniformly  throughout  the  year.  The  breaking  of  the  land,  permit- 
ting the  rain  and  melted  snow  to  permeate  the  soil,  prevents  the  instantaneous  flow, 
as  it  were,  from  the  hard  surface  crust  which  covers  the  unbroken  prairies.  These 
views  are  presented,  as  they  are  believed  to  have  an  important  bearing  on  the  subject 
of  the  permanent  improvement  of  the  river. 

The  works  at  Sioux  City  remain  in  serviceable  condition.  A  portion  of  the  continu- 
ous woven  mattress  on  the  Nebraska  shore  above  low-water  sufl^ered  some  damage  from 
the  movement  of  the  ice  in  March,  and  a  slight  bank  cutting  on  that  line  resulted 
during  .the  high- water  of  April.  Slight  repairs  have  been  made,  which,  it  is  believed, 
will  suffice  to  nold  the  bank  against  further  erosion.  The  low-water  portion  of  the 
mattress  appears  to  be  in  excellent  condition. 

This  woik  has  now  withstood  three  floods  and  the  breaking  up  of  the  ice  of  two  sea- 
sons without  suffering  serious  damage.  The  effect  of  the  moving  ice  on  the  bank 
revetment  may  be  realized  from  the  met  that  cakes  of  from  2  to  8  acres  in  extent  and 
from  2  to  4  feet  thick  were  constantly  thrust  against  it  by  the  current  during  the 
break  up  in  March.  In  addition  to  the  repairs  mentioned  there  have  been  manufact- 
ured about  50,000  square  feet  of  wire  netting  and  three  barges  have  been  built  for  car- 
rying machinery  to  be  used  in  this  season's  operations. 

Although  it  was  expected  that  the  projected  training-works  could  be  constructed 
before  the  June  rise,  it  has  been  impossible  to  do  so  owing  to  the  unavoidable  delays 
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in  prooorinff  lumber  and  other  materiala  caused  iSy  the  intermption  to  railroad  traffic 
by  snow  and  floods  duriog  the  spring. 

This  report  is  accompanied  by  a  traciog  of  the  map  of  the  river  from  Iowa  Creek  to 
FloTd's  River  and  a  sheet  of  low  water  cross  sections  of  this  reach  of  river;  also  a 
table  of  areas  of  these  sections. 

Attention  is  called  particularly  to  the  two  sections  Nos.  15  and  36 ;  to  the  former  oa 
account  of  its  great  width  and  shallowness,  which  has  already  been  alluded  to  as  the 
cause  of  the  formation  of  a  gorge,  and  to  tne  latter  on  account  of  its  narrowness  and 
depth,  showing  the  possibility  of  contraction  at  low- water  in  this  reach  of  river. 

In  conclusion,  I  would  state  that  I  have  been  ably  assisted  in  variooa  field  and  oflke 
duties  by  Mr.  D.  W.  Kinnaird  until  January  1, 1^1,  and  since  then  by  Mr.  B.  H.  Bscol 
and  Mr.  A.  H.  Weber. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Sascl.  H.  Yonok, 

A89istaut  JEnffimear, 
Mi^.  Chas.  R.  Sutkr, 

C&rps  of  EngineerSy  U,  8,  J, 
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Total  slope  from  Iowa  Creek  to  Flood's  River,  24.6  feet.  The  areas  of  seotions  in 
this  table  were  calculated  from  soundings  taken  at  random  which  were  not  located 
by  angles  from  bases. 


S  15. 

IMPROVEMENT  OP  MISSOURI  RIVER  AT  VERMILLION,  DAKOTA. 

It  had  been  proposed  to  expend  the  money  available  for  this  work 
during  the  spring  of  1881  in  regulating  the  channel  of  the  river  in  the 
T'icinity  of  Vermillion,  and  especially  in  preventing  a  threatened  cutoff 
just  above  the  town.  During  the  floods  which  followed  the  breaking 
up  of  the  ice,  and  which  inundated  the  whole  valley,  the  cut-off  alluded 
to  took  place,  and  a  complete  revision  of  the  plans  has  been  necessi- 
tated. Estimates  for  the  new  project  are  submitted  herewith.  During 
the  present  season,  work  directed  to  the  regulation  and  contraction  of 
the  channel  will  be  pushed  as  far  as  possible. 

Assistant  0.  F.  Potter  has  been  in  charge  of  this  work. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30, 
1881,  was  1^,845.56. 


Ukl 
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Money  statement 

July  1, 1880,  amount  available $10,002  15 

Amount  appropriated  by  act  approved  Marcb  3,  1881 15, 000  00 

^5,002  15 

Julv  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,417  01 

•        — ^— ^-^^— ^— 
July  1,  1881,  amount  available 19,585  14 

Amount  (estimated)  required  for  completion  of  existing  project 113, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :)0, 1883.     70, 000  00 


RKPORT  OF  MR.    CHARLES    F.   POTTER,   ASSISTANT  EXGINEER. 

Yermilliox,  Dak.,  July  9,  1881. 

Major:  I  have  the  honor  to  make  the  following  report  for  the  fiscal  year  ending 
June  30,  1881 : 

By  your  letter  dated  September  10,  1880,  I  was  placed  in  local  charge  of  the  works 
of  improving  the  Missouri  River  at  this  place.  Under  your  direction  a  survey  of  21^ 
miles  of  the  river  was  made  during  the  months  of  October  and  November,  1880.  ThU 
survey  extended  from  the  mouth  of  Bow  Creek  to  a  point  1  mile  below  Butler's  Landing. 

The  work  of  the  survey  was  greatly  impeded  by  a  heavy  fall  of  snow  October  15,  and 
b^  the  stormy  weather  which  followed.  By  the  survey  two  problems  were  presented* 
difiering  somewhat,  but  both  of  vital  character. 

The  first  and  most  important  was  the  relative  danger  threatening  the  town  of  Ver- 
million from  a  washout  at  the  next  rise  of  the  river. 

The  second  was  the  threatened  cut-off  near  Douglas  Mill,  which  wonld  in  eflfeot 
shorten  the  river  11  miles. 

The  available  money  being  insufficient  to  protect  both  interests  it  was  deemed  ex- 
pedient to  turn  our  attention  to  the  protection  of  the  town.  To  accomplish  this  par- 
pose,  it  was  proi>osed  to  construct  a  training  dike  3,300  feet  in  length,  consLsting  of 
wire  screen,  supported  by  piling  in  a  position  shown  at  1,  2,  3,  on  accompanying  map. 
and  thus  turn  tbe  channel  of  the  river  back  into  the  chut«,  south  of  Vermillion  Island. 
This  plan  meeting  your  approval  in  February,  an  effort  was  at  once  made  to  get  the 
required  plant  in  readiness  to  commence  operations  immediately  after  the  ice  sbonld 
move  out. 

The  long-continued  snow  blockade,  however,  rendered  it  impossible  to  obtain  the 
necessary  material  for  the  boats.  Closely  following  the  snow  blockade  came  the  dood 
with  its  disastrous  results. 

The  severe  winter  had  given  to  the  ice  the  unusual  thickness  of  from  36  to  42  inches  in 
this  vicinity,  and  it-s  strength  was  so  ^eat  that  a  sudden  rise  of  6  feet  failed  to  break 
it  up  for  several  days ;  but  on  the  night  of  March  27  a  break  occurred,  and  almost 
immediately  a  gorge  formed  in  front  oi  the  town  of  Vermillion,  causing  the  town  to 
be  flooded  to  a  depth  of  3  feet.  Four  days  later  a  gorge  formed  about  8  miles  above 
the  month  of  Bow  Creek  in  Saint  Helem^  Bend,  iu  such  a  position  as  to  turn  the  Mis- 
souri from  its  former  bed  down  over  the  bottom,  and  coming  again  into  the  old  chan- 
nel at  Vermillion. 

]^>om  March  31  to  April  10,  the  water  and  ice  covered  the  entire  valley  to  a  depth 
of  from  6  to  10  feet. 

For  a  time  tbe  indications  were  that  an  entirely  new  channel  would  be  made  over 
a  considerable  portion  of  this  reach ;  this  change  was  prevented,  however,  by  the 
great  depth  to  which  the  ground  was  frozen,  witn  the  single  exception  of  the  cut-off 
near  Douglas  Mill. 

This  change  took  place  on  March  31,  the  ice  making  two  channels,  and  leaving  a 
narrow  island  which  was  soon  washed  away.  This  cut-off  shortened  the  river  11  miles, 
and  Vermillion  was  left  an  inland  town.  Another  feature  is  noticed,  in  that  the  river 
does  not  now  come  in  contact  with  the  left  bluff  after  it  leaves  Yankton  until  Sionx 
City  is  reached.  The  difference  in  level  of  the  water  surface  on  opposite  sides  of  this 
neck  last  November  was  8  feet. 

The  excessive  fall  had  so  distributed  itself  by  the  last  of  April  that  steamboats  ex- 
perienced but  little  difficulty  in  taking  this  course  np  stream. 

The  changes  caused  by  the  overflow  necessitated  tne  making  of  a  re-survey,  whieh 
was  completed  June  12.  The  former  plans  being  now  of  no  value  a  new  proiect  wa» 
submitted  June  18,  1881,  and  arrangements  are  now  being  made  for  carrying  it  out. 

The  work  now  contemplated  will  commence  1  mile  below  Bow  Creek  and  will  con- 
sist of  10,500  feet  of  training-dikes,  2,000  feet  of  cross-dike,  and  5,000  feet  of  revetment. 
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The  improvements  will  conform  to  a  general  plan  for  the  complete  rectification  of 
the  river  between  points  indicated  by  A  and  B  on  thd  map,  and  which  will  depend 
upon  future  appropriations  for  its  completion.  It  is  thought  that  with  the  money  now 
available,  the  aemred  rectification  can  be  carried  3  miles.  The  following  tiable  will 
show  the  effect  of  the  cut-off  on  the  slope  of  this  reach,  from  observations  token  at  the 
points  designated  by  A,  B,  and  C,  on  October  30,  1880,  and  June  18, 1881 : 
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October  30. 1880 

88 
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Jane  18. 1881 
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77.4 
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18 
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93 

Feet. 

Gauge  reading  at  Vermillion,  November  22, 1880 5 

Gauge  reading  at  VermiUion,  April  6, 1881 21 

Range  between  high  and  low  water 20. 5> 

I  am,  Mijor,  very  respectftilly,  your  obedient  servant, 

Chas.  F.  Potter, 
Assistant  Engineer, 
Maj.  Charles  R.  Suter, 

Corps  of  Engineers,  U,  S,  A. 


S  i6. 

IMPROVEMENT  OF  MISSOURI  RIVER,  BETWEEN  KANSAS  CITY  AND  ITS 

MOUTH. 

The  appropriation  ander  this  head  of  $35,000,  will  be  expended  on 
snag-boat  work,  of  which  abont  eight  months  will  be  accomplished.  The 
estimates  for  continuing  that  work  during  the  fiscal  year  ending  June 
30,  1883,  have  already  been  given  under  the  usual  head,  and  with  the 
other  estimates  for  snag-boat  work  on  the  Missouri. 

The  following  estimate  is  for  work  on  this  section  of  the  river,  in 
accordance  with  the  general  plan  already  submitted  by  me  (see  House 
Ex.  Doc.  No.  92,  Forty-sixth  Congress,  third  session) : 

Tbis  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Louis,  Mo.  The  nearest  fort  is  at  Leavenworth,  Kans.  Amount 
of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year  ending 
June  30,  1881,  was  $1,218,  r22.44. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $35, 000  00* 

July  1,  1881,  amount  avaUable 35,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 750, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883.: 800,000  Oa 


IMPROVEMENTS  ON  THE  MISSOURI  RIVER. 

The  general  plan  of  operations  outlined  in  my  last  annual  report  was 
substantially  adhered  to,  consequently  the  work  done  during  the  year 
has  been  small.  The  appropriations  were  individually  very  limited,  and 
in  order  to  effect  with  them  the  greatest  possible  good,  it  was  deemed 
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best  to  expend  tbem  nearly,  if  net  entirely,  on  works  of  channel  con- 
traction. 

The  spring  of  the  year,  after  the  breaking  np  of  the  ice,  \a  the  most 
favorable  time  for  this  sort  of  work,  as  there  is  then  in  prospect  the 
long  x>eriod  of  high -water,  dne  to  the  spring  and  sammer  floods. 

During  this  period  the  amount  of  sediment  carried  is  at  its  maximom, 
hence  the  effects  of  silt-catching  devices  for  building  up  new  shore  lines, 
by  inducing  deposit  from  the  river,  will  then  be  the  greatest. 

With  this  object  in  view  no  work  was  done  in  the  season  of  1880,  ex- 
cept such  as  seemed  absolutely  essential,  and  it  was  intended  to  devote 
the  winter  season  to  the  procuring  the  needful  plant,  and  to  completiiig 
all  preparations  for  beginning  work  early  in  the  spring. 

Coidd  this  plan  have  been  carried  out  thcure  is  not  the  slightest  doubt 
that  very  marked  and  valuable  results  would  have  been  obtaiBed,  but 
the  combination  of  untoward  circumstances  which  actually  obtained, 
defeated  in  a  great  measure  the  fulfillment  of  my  expectations. 

The  winter  was  long  and  of  unprecedented  severity,  rendering  oat- 
^oor  work  almost  impossible,  while  the  blockading  of  the  railro^is  by 
the  heavy  snow  cut  off  all  communication  for  weeks  at  a  time. 

When  the  ice  broke  up  it  was  with  extraordinary  violence,  doing  great 
damage  to  the  works,  and  this- break-up  was  followed  by  a  series  of  ex- 
cessive floods  which  converted  nearly  the  whole  valley  of  the  Missouri 
into  a  lake  extending  from  bluff  to  bluff,  and  were  accompanied  by  great 
and  general  destruction  of  property  of  all  kinds.  These  floods  put  a 
stop  to  all  work,  and  nothing  could  be  done  until  the  river  had  subsided 
and  the  bottoms  had  again  become  passable. 

When  our  preparations  shall  have  been  finally  completed,  the  time 
for  this  sort  of  work  will  be  past,  so  that  we  shall  have  to  wait  for  the 
coming  spring,  to  give  us  another  opportunity,  work  contemplated 
during  the  present  season  being  mainly  that  deemed  absolutely  necessary 
for  the  pi'eservation  of  existing  works. 

The  combined  effect  of  the  ice  and  the  floods  was  to  seriously  damage 
much  of  the  work.  Much  of  it  had  been  left  in  an  unfinished  state  for 
lack  of  funds,  and  this  portion  was  generally  greatly  damaged,  or  totally 
destroyed,  as  was  also  a  good  deal  of  the  earlier  work,  done  before  oar 
present  knowledge  had  been  developed  by  experience.  The  more  recent 
work,  where  finished,  stood  perfectly,  showing  that  the  system  pursued 
is  correct  and  efficient,  and  will  give  all  the  results  anticipated,  whee 
the  means  are  provided  for  its  proper  application  and  completion. 

The  destruction  and  damage  caused  by  the  floods  and  ice,  togethef 
with  the  great  changes  throughout  the  course  of  the  ri  ver^  which  have  heen 
thereby  inaugurated,  have  rendered  necessary  a  general  revision  of 
plans  and  estimates.  The  probability  of  this  step  becoming  necessary 
has  been  recoguized  since  the  inception  of  the  works,  and  has  been 
alluded  to  in  every  report  I  have  written,  and  if  the  present  wastefol 
system  of  making  small  appropriations  annually,  without  any  regard  to 
the  estimates,  and  recommendations,  or  to  the  obvious  requirements  of 
the  work,  is  adhered  to,  there  is  no  telling  how  soon  a  further  extension 
of  the  estimates  may  become  necessary,  nor  how  much  the  desired 
improvements  will  ultimately  cost.  It  would  be  far- better  policy  to 
undertake  with  adequate  funds  the  general  improvement  of  the  river, 
by  which  the  whole  valley  would  be  benefited,  and  a  good  navigation 
assured. 

This  course  would,  in  the  long  run,  be  much  more  economical  botii  of 
money  and  time,  and  would  give  tangible  results  at  a  very  moderate 
•cost.    This  whole  subject  was  so  fully  discussed  in  my  report  on  the 
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general  improvement  of  the  river,  publislied  last  winter  as  House  Ex. 
Doc.  No.  92,  Forty-sixth  Congress,  third  session,  tliat  no  further  reference 
thereto  seems  necessary  here;  it  is  only  needful  to  add,  that  the  expe- 
rience of  this  year  confirms  fully  all  the  views  therein  expressed. 

The  special  methods  experimented  on  during  the  year  pertain  in 
revetment  work,  mainly  to  the  very  promising  system  of  Continuous 
mattresses  having  a  wire  net  as  a  foun<lation,  and  to  give  adequate 
strength,  the  net  being  filled,  or  thatche<l  with  brush,  in  divers  combi- 
nations, so  as  to  aflbrd  a  maxiuuim  of  bank  protection,  with  a  minimum 
expenditure  of  uiaterial.  This  subject  will  be  further  studied  during  the 
present  season.  The  value  of  wire  screens  as  silt  catchers  has  been  fully 
established,  and  to  enable  them  to  be  manufacturd  with  economy  and 
dispatch,  a  great  number  of  mjichines  have  been  devised,  and  some  have 
already  been  constructed,  and  tried. 

The  question  of  the  proper  manner  of  supporting  these  screens  has 
also  been  the  matter  of  experiment,  piles,  tripods,  buoys,  and  other 
devices  having  been  tried. 

Piles  have  given  the  best  result  so  far,  and  have  rendered  necessary 
the  construction  of  special  machines  to  sink  them  with  a  wati-r  jet. 
Further  study  will  be  given  to  this  subject  during  the  coming  sea*son. 

Additional  experiments  were  made  in  hydraulic  grading,  and  the  re- 
sults were  so  encouiaging  as  to  warrant  the  further  development  of  this 
system,  by  the  use  of  more  i>owerful  apparatus. 

It  was  abundantly  shown  this  si)ring  that  a  flat  graded  bank,  not 
steeper  than  2^  horizontal  to  1  vertical,  is  absolutely  necessary  to  resist 
the  ice. 

No  constnictions,  however  solid,  will  suffice ;  for  the  heavy  stone  revet- 
ments constructed  at  various  points  along  the  river,  mainly  by  the  rail- 
road companies,  suli'ered  quite  as  much  damage  as  the  lighter  works 
put  in  by  the  government.  This  will  require  an  immense  amount  of 
grading,  and  renders  the  subject  of  the  hydraulic  method  one  of  great 
interest. 

The  assistants  in  local  charge  of  works  have  displayed  zeal  and  energy 
in  the  prosecution  of  the  duties  assigned  them,  often  under  very  difficult 
and  discx)uraging  circumstances. 


S  17. 

preliminary  report  upon  the  improvement  of  the  navigation 

of  the  missouri  river. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.,  February  2,  1881. 

General  :  As  stated  in  my  annual  report  for  1880,  I  have  for  some 
time  been  engaged  on  the  study  of  the  maps  and  other  information  fur- 
nished by  the  survey  of  the  Missouii  River,  and  also  of  the  physical 
data  collected  at  various  points  along  the  stream,  with  the  intention  of 
submitting^  a  report  on  the  subject  and  proposing  a  plan  for  the  thorough 
improvement  of  the  river.  Owing  to  the  lack  of  certain  data,  which  had 
to  be  supplied,  and  to  other  causes,  the  presentation  of  this  repoit  has 
been  delayed,  and  even  now  the  mass  of  information  collected  has  not 
been  put  in  proper  shape  for  general  study.  Nevertheless,  as  my  own 
ideas  are  sufficiently  settled  to  allow  me  to  point  out  the  principles  upon 
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which  I  coDshler  the  proposed  improvements  should  be  based,  as  well  as 
it«  general  scope,  and  also  to  give  an  approximate  estimate  of  its  prob- 
able cost,  I  have  thought  it  best  to  present  a  preliminary  report  on  the 
subject,  which  is  one  of  great  interest  in  this  neighborhood,  leaving  the 
data  u])<m  which  my  opinions  are  based  to  be  presented  more  at  length 
at  some  future  time. 

The  importance  of  the  subject  can  hardly  be  overestimated,  as  this  river 
is  the  longest  of  any  in  the  United  States,  and  is,  with  tlie  exception  of 
the  Ohio,  the  largest  tributary  of  the  Mississi|)pi.  Its  channel  length 
from  its  sources  in  the  Kocky  Mountains  to  its  junction  with  the  Missis- 
sippi near  Saint  Louis  is  probably  something  over  3,(KK>  miles,  and  it 
brings  forward  the  drainage  of  an  area  of  572,672  square  miles.  It  is 
navigable  for  nearly  its  whole  length,  for  the  portion  above  the  (1  reat  Fall8, 
near  Fort  Benton,  is  already  provideil  with  several  small  steamers.  Its 
tributaries,  though  often  of  great  length,  are  not  of  great  size,  and  are 
rarely  navigable  in  their  present  condition. 

The  country  through  which  the  Missouri  flows  is  mostly  one  of  small 
rain-fall,  so  that  its  really  large  discharge  is  due  to  the  great  area  of  its 
drainage  basin  and  the  mountain  snows  and  ice  near  its  headwaters. 
Its  most  salient  and  striking  features  are  the  remarkable  impetuosity  of 
its  current,  and  its  slope,  which  is  considerable  for  so  large  a  stream.  The 
rapidity  of  the  current  and  the  general  iustability  of  the  banks  and  bed 
give  rise  to  the  excessive  turbidity  of  its  waters,  which  have  earned  for 
it  the  title  of  the  "Big  Muddy."  It  is,  in  fact,  the  greatest  silt-carrier  iu 
the  country,  and  the  enormous  mass  of  sediment  which  it  brings  forward 
forms  the  great  bulk  of  that  received  by  the  Mississippi  from  its  tribu 
taries.  Its  influence  upon  the  main  river  is  most  marked  ;  indeed  it  is 
its  prototyi)e  in  its  main  physical  features,  and,  from  the  navigation 
point  of  view,  at  least,  it  may  be  said  to  have  a  marked  controlling  ettVct 
upon  the  main  trunk  stream.  The  subject  of  its  improvement,  therefore, 
is  not  only  of  local  interest,  but  is  of  the  greatest  general  inii>ortance 
now  that  the  improvement  of  the  Mississippi  is  receiving  serious  con- 
sideration. 

The  portion  of  the  river  to  which  this  report  is  confined  is  781  miles 
in  length,  and  extends  from  Sioux  City  to  the  mouth.  The  general  di- 
rection of  the  valley  from  Sioux  City  to  Kansas  City,  406  miles,  is  slightly 
east  of  south ;  for  the  remaining  375  miles  it  is  nearly  ea^st  and  west. 

For  the  period  covered  by  possible  navigation — that  is,  the  period  when 
the  river  is  unobstructed  by  ice — the  range  of  water  surface  varies  from 
16  to  20  feet  at  dift'erent  localities  and  in  different  years.  During  the 
winter  the  river  may  fall  3  or  4  feet  lower,  and  unusual  floods  may  in- 
crease the  height  by  an  equal  amount  or  even  more,  as  in  the  great 
flood  of  1844.  This  latter  flood,  however,  was  entirely  abnormal  and 
due  to  causes  of  which  we  have  at  present  no  definite  knowledge. 

The  amount  of  water  discharged  is,  however,  subject  to  a  much  greater 
variation  than  this  range  of  surface  elevation  would  imply.  Our  gaug- 
ing observations  at  Saint  Charles,  near  the  mouth  of  the  river,  show^ 
a  variation  in  1871)  from  26,446  to  208,537  cubic  feet  per  second  for  a 
range  of  17J^  feet  on  the  gauge,  or  a  low- water  volume  about  one-eleventh 
that  of  high-water.  From  these  observations  it  was  further  inferred 
that  the  ordinary  range  of  the  gauge  would  give  volumes  of  about  1.5,000 
and  430,000  cubic  feet  per  second  for  low  and  high  water,  respectively. 
This  would  make  the  low- water  volume  about  one-twenty  eighth  that  of 
the  high.  At  Sioux  City,  781  miles  above,  the  variation  in  discharge 
was  about  the  same,  while  the  total  discharge  in  passing   over  this 
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distance  was  increased  about  1<K),000  cubic  feet  per  second  in  flood  and 
8,000  cubic  feet  at  low- water. 

The  regular  floods  are  two  in  number,  and  usually  occiu-  in  April  and 
in  June.  The  first  is  extremely  violent  and  of  short  duration,  rarely 
lasting  over  a  week  or  ten  days;  it  seems  to  come  largely  from  the  upper 
river.  Tlie  June  rise,  although  generally  higher,  is  of  longer  duration, 
being  intiuenced  by  local  rains  and  the  general  saturation  of  the  soil.  It 
is  followed  by  a  steady  fall,  which  continues  with  considerable  regu- 
larity till  the  freezing  weather  closes  the  small  atiluents  as  well  as  the 
upper  river ;  then  a  sudden  fall  of  3  or  4  feet  takes  place,  and  the  river 
reiMjhes  its  winter  level.  There  are  occasional  small  rises  of  j^hort  dura- 
tion besides  those  mentioned ;  one,  especially,  usually  occurs  late  in  the 
fall,  but  the  two  first  mentioned  are  from  all  i)oints  of  view  the  most 
important.  The  rate  of  travel  of  the  crest  of  these  floods  is,  on  an 
average,  about  6  miles  per  hour.  The  April  rise  is  generally  the  most 
destructive,  for  it  shows,  for  a  time  at  least,  a  tendency  to  follow  the 
channels  developed  during  the  low  water  season  preceding,  and,  as  a 
consequence,  the  banks  are  atti^cked  with  extreme  violence.  When  the 
June  rise  comes  the  bed  is  in  a  measure  shaped  for  its  reception  by  the 
preceding  flood,  and  the  water  passes  oif  with  somewhat  less  destructive 
results.  Both,  however,  have  sufficient  power  to  produce  tremendous 
effects  and  bring  about  the  most  astonishing  changes. 

The  main  valley  of  the  river  consists  of  a  great  rock  trough,  from  IJ 
to  17  miles  in  width,  cut  down  from  the  general  level  of  the  country  to 
a  depth  considerably  below  the  present  level  of  the  valley.  The  rocky 
banks  form  bluffs  along  the  stream,  and  the  bed  is  also  of  rock.  This 
great  trough  seems  to  have  been  tilled  at  one  time  with  the  glacial  drift 
deposits,  which  also  cover  the  adjacent  country,  and  subsequently  in 
part  cleared  out  by  the  great  river  that  probably  occupied  it  in  early  post- 
glacial times.  Tlie  drift  deposits  seem  everywhere  pretty  well  sorted 
out  f  bowlders  are  generally  found  next  the  rock,  and  deposits  of  vary- 
ing degrees  of  coarseness  above.  The  main  feature  is  the  great  prepon- 
derance of  extremely  fine  sand,  which,  with  the  addition  of  a  very  small 
amount  of  alumina,  forms  an  extremely  tenacious  clay,  locally  known  as 
"  gumbo,''  and  which  is  met  with  everywhere,  and  is  formed  in  the  bed 
of  the  stream  wherever  the  current  is  unusually  slackened.  Large  beds 
or  pockets  of  very  coarse  gravel  or  pebbles  are  also  met  with  in  borings 
at  different  depths  below  the  surface.  They  are  usually  water-worn 
fragments  of  quartz,  mostly  red  and  yellow  jasper.  The  general  absence 
of  the  large,  high,  and  well-defined  terraces,  which  are  usually  found 
in  valleys  of  this  description,  and  the  general  prev^alence  in  the  surface 
soil  of  the  very  fine  sand  before  alluded  to,  leads  to  the  inference 
that  the  river,  within  comparatively  recent  times,  has  scoured  over  the 
greater  part  of  the  area  embraced  between  the  limiting  bluffs,  at  least 
in  the  narrower  portions  of  the  valley.  The  valley  below  Saint  Joseph 
averages  about  2 J  miles  in  width;  above  that  point  it  is  wider,  reaching 
17  miles  in  the  neighborhood  of  Sioux  City. 

The  general  depth  of  the  rock  bed  below  the  surface  of  the  valley 
varies  from  70  to  over  100  feet  wherever  borings  have  been  made.  The 
piers  of  the  numerous  bridges  erected  are  founded  on  rock  in  most  cases, 
and  the  borings  which  have  been  made  at  these  and  other  proposed 
bridge-sites,  together  with  work  done  under  my  own  direction,  enable  me 
to  assert  with  considerable  confidence  that  no  rock  in  place  will  be  met 
with  at  a  higher  level.  At  the  few  places  where  it  is  found  in  the  bed  of 
the  present  stream  spurs  or  ledges  projecting  from  the  main  bluff's  are 
the  cause,  while  the  general  depth  of  the  rock  valley  beyond  these  ledges 
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is  Dncbanged.  Moreover,  if  at  any  place  rock  did  occur  at  a  higher  ele- 
vation within  the  bed  of  the  stream,  it  would  be  indicated  by  local  in- 
crease of  slope,  but  such  is  nowhere  the  case,  except  at  the  points  allude^ 
to.  As  I  am  of  the  opinion  that  at  these  few  points  the  obstructions  can 
readily  be  flanked,  I  think  it  perfectly  safe  to  count  on  any  amount  of 
depth  of  channel  deemed  necessary  within  the  limits  stated.  At  some 
points  on  the  river  layers  of  bowlders  of  considerable  size  form  the  bed 
of  the  stream  in  flood,  and  have  been  mistaken  for  rock  in  place.  At 
Saint  Charles  the  piers  of  the  bridge  pass  tlirou|j:h  a  layer  of  this  de- 
scription, but  the  bed  rock  wtis  found  below  the  bowlders  and  at  the  usual 
level. 

As  may  readily  be  inferred  from  a  comparison  of  the  volume  of  dis- 
charge with  the  variation  in  level  of  the  water  surface,  the  velocity  of  the 
current  is  very  great.    At  low-water  the  average  is  from  2  to  3  miles  per 
hour,  while  in  floods  it  amounts  to  10  miles  per  hour  or  more.     Owing 
to  this  cause,  and  also  to  the  large  amount  of  very  light  material  in  the 
bed  and  banks,  the  amount  of  bank  erosion  and  scour  and  till  of  the 
lied  is  very  great  and  very  rapid.    Bank  erosion  to  the  extent  of  2,000 
feet  per  annum,  over  long  distances,  has  been  noted,  and  to  a  greater  or 
less  extent  it  is  constantly  going  on,  even  during  low  stages.     The  enor- 
mous amount  of  material  thus  precipitated  into  the  river,  together  with 
that  scoured  from  the  bed,  causes  the  formation  of  innumerable  bars, 
which,  even  at  high-water,  obstruct  navigation.      These  bars  are  con- 
stantly in  motion,  their  position  and  shape  changing  from  da^^  to  day. 
The  channels  through  them  are  also  changing  both  in  depth  and  loca- 
tion, rendering  navigation  correspondingly  uncertain.     Owing  to  the 
incessant  bank  erosion  the  river  is  steadily  increasing  the  width  between 
high  banks,  as  the  bars  which  are  formed  opposite  caving  shores  take 
time  to  build  up  to  the  general  level,  and  are  meanwhile  liable  to  be 
themselves  attacked  and  swept  away.    The  erosion  which  usually-  occurs 
on  the  upi>er  sides  of  points,  causes  these  points  to  move  bodily  down 
stream.     Where  the  erosion  is  more  rapid  than  the  bar  growth  below ,*the 
point  disappears,  and  the  river's  course  is  detrimentally  straightened. 
Where  a  i)oint  or  projecting  neck  is  attacked  on  both  sides,  a  cut-off  is 
soon  formed,  which  also  acts  detrimentally  by  increasing  the  local  slopes 
and  inaugurating  other  destructive  changes.    The  caving  of  the  banks 
precipitates  into  the  river  countless  trees,  which  form  the  snags  that 
constitute,  in  the  stiong  current,  most  serious  dangers  to  navigation, 
and  also  assist  in  imi)eding  the  free  flow  of  the  stream.    The  slopes  vary 
from  i)oint  to  point,  being,  as  usual,  greatest  on  the  crossings  of  the  bars, 
and  less  in  the  pools  above  them.    The  general  slope  of  the  river,  how- 
ever, as  determined  by  simultaneous  gauge  readings,  is  remarkably 
uniform.    It  averag«-s  0.88'  to  the  mile  both  at  high  and  low  water. 

Owing  to  the  great  movement  of  sand,  when  the  current  is  strong, 
the  bars  are  rapidly  built  up  as  the  river  rises,  and  although  elsewhere 
the  river  follows  the  general  law  of  scouring  its  bed  at  high -water,  and 
filling  it  at  low,  yet  at  these  places  of  local  engorgement  the  depth  over 
the  bars,  as  also  in  the  channels  leading  through  them,  is  much  less 
than  the  low-water  depth  i)lus  the  rise  of  the  water  surface.  The  actual 
navigable  depth  of  the  river  varies  from  about  3  feet  at  low-water  to  9 
feet  at  high-water,  though,  of  course,  at  the  latter  stage  the  chaimels 
are  wider  and  the  number  of  very  shoal  bars  is  reduced. 

The  amount  of  sediment  carried  by  the  river  is  very  great,  and  it  is 
only  when  ice  begins  to  form  that  the  water  becomes  comparatively 
clear.  At  all  other  stages  the  water  is  muddy,  the  amount  of  sediment 
carried  increasing  with  the  volume  of  discharge.    From  observations 
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carefully  made  at  Saint  Charles  the  sediment  carried  in  suspension  past 
that  station  for  the  year  1879  is  shown  to  have  amounted  to  5,508,229,008 
cubic  feet,  the  water  dischar«j:e  for  the  same  period  being  2,335,14^^,940,400 
cubic  feet;  the  proportion  by  volume  is  1  to  424,  and  by  weight  1  to 
2(>5.  For  the  single  day,  July  4,  1879,  the  amount  of  sediment  thus 
transported  wonhl  ha^  e  covered  a  square  mile  to  a  depth  of  4.041  feet, 
and  during  the  entire  yt^ar  an  amount  of  sediment  passed  Saint  Charles 
sufficient  to  have  (covered  a  square  mile  to  a  depth  of  197.58  feet.  The 
samples  of  water  that  were  analyzed  were  taken  at  the  surface,  the  mid- 
clt»pth,  an<l  at  one  foot  trorn  the  bottom,  and  the  arithmetical  mean  was 
taken  for  the  mean  result.  The  true  am)unt  would  therefore  of  course 
be  greater.  Moreover  the  last  foot  of  depth  was  not  considered,  but 
the  increase  in  amount  of  sediment  from  surface  to  bottom  was  such  as 
to  lead  to  the  inference  that  the  amount  moving  in  this  lowest  stratum 
might  be  fully  e([ual  to  the  amount  actually  collected.  The  .qbservations 
also  took  no  note  of  the  material  in  motion  on  the  bottom,  known  to 
be  great  in  amount  but  never  yet  successfully  measured.  For  these 
reasons  it  seems  probable  that  the  amounts  abov^e  given  would  have 
to  be  at  lea«t  doubled  to  get  a  just  idea  of  the  amount  of  solid  matter 
brouglit  into  the  Mississippi  by  the  Missouri.  On  this  supposition  the 
total  amount  per  annum  would  be  11,000,000,000  cubic  feet,  enough  to 
cover  a  square  mile  to  a  depth  of  400  feet. 

An  examination  of  the  sediment  samples  collected  shows  that  only 
the  finer  materials  are  canied  in  suspension  within  the  limits  covered 
by  the  observations;  the  coarser  particles  of  sand  are  either  rolled  along 
the  bottom  or  carried  intermittently  in  close  proximity  to  it.  As  might 
be  anticipated,  the  water  is  so  heavily  charged  with  sediment  that  de- 
crease in  velocity  is  immediately  followed  by  a  considerable  deposit,  but 
the  converse  of  scour  following  an  increase  of  velocit}^  although  appar- 
ent, is  not  so  well  marked  nor  so  extensive.  This  is  explained  by  the 
fact  that  the  largest  portion  of  the  suspended  sediment  is  undoubtedly 
duetto  the  caving  of  the  banks,  in  which  process  a  much  larger  amount 
of  material  is  thrown  into  the  stream  than  is  due  to  actual  Erosion.  By 
this  latter  action  the  toe  of  the  bank  is  undermined,  and  the  upper  por- 
tion, being  unsupported,  falls  in,  when  the  lighter  materials  of  which  it 
is  composed  are  carried  off  by  the  water  in  a  state  of  suspension,  the 
heavier  materials  remaining  on  the  bottom.  The  increa^se  of  velocity 
due  to  concentration,  however  brought  about,  sets  up  a  very  heavy  scour 
on  the  bottom,  the  bed  rapidly  deepens,  an<l  the  excavated  material  is 
carried  away,  the  greater  portion  being  probably  dropped  as  soon  as 
the  local  concentration  of  volume  is  at  an  end. 

The  regular  formation  and  movement  of  sand  waves  is  not  conspicuous 
except  at  low  stages ;  during  floods  the  velocity  of  the  current  is  so  great, 
and  the  bed  so  yielding  that  the  materials  composing  it  seem  to  be 
moved  bodily  in  mass  as  if  the  bed  were  in  a  semi-ftuid  condition. 

The  difficulties  of  navigation  are  mainly  due  to  the  small  depth  on 
the  bars,  a  description  of  which  is  essential  to  a  proper  understanding 
of  the  subject. 

Wherever  certain  limits  of  width  are  exceeded  the  river  very  generally 
shows  two  narrow  pools  or  channels  of  <leep  water,  one  luljacent  to  each 
bank.  Between  these  lies  a  bar,  the  depth  of  water  on  which  is  much 
less  than  it  is  in  either  i)ool.  The  pools  are  narrow  an<l  deep,  closed  at 
each  end,  and  so  located  that  the  head  of  any  one  lies  opposite  a  point 
intermediate  between  the  head  and  foot  of  the  pool  adjacent  to  the  op- 
posite shore.  It  is  generally  impossible  to  i>ass  from  one  ])ool  to  the 
next  succeeding  one  on  the  same  side  of  the  river,  so  that  in  practical 
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navigation  boats  arc  obliged  to  cross  tbe  iiit^Tinediate  bar  to  pass  from 
the  ])<K))  oil  one  side  to  tbe  one  opposite,  tlxMt  ba^k  to  tlie  next  one,  and 
so  on.  The  bars  between  tlie  pools  are  often  very  extensive.  Thfv  lie 
diagonally  across  tlie  sti'eam,  alteruatin;;  from  bank  to  biink,  and  ure 
often  sc\'eral  miles  in  leii^tli.  Tlu;y  are  iutersevted  by  nnnieruii»  elian- 
nels  of  comparatively  Rniall  deptli.  At  tow-water  lar^e  puitiousof  tbese 
bars  are  laid  bare,  and  nnder  favonible  circnnistauces  a  ;;rowt1j  of  wil- 
lows will  start  on  tliem,  ami  tliey  tbcii  became  the  uaclei  ut  islands. 
After  the  willows  get  a  good  foothold  the  sediment  arrested  in  floods 
gradnally  buildH  up  the  snrfaee  till  it  is  too  high  for  the  growth  of  wil- 
lows; cottonwoods  then  sneceed,  and  finally  other  trees  gain  ;i  footing, 
and  the  island  is  raised  to  ttie  general  level  of  the  bottoms.  In  spite  of 
this  transformation  the  connection  of  the  islands  with  the  bar  nystems 
remains  sufficiently  obvions  when  long  reaches  of  the  river  are  con- 
sidered. 

The  general  dimensions  of  the  bars  depend  mainly  npon  the  width  of 
the  river.  Their  exterior  boundaries  follow  closely  the  outlines  of  the 
main  shores,  being  separated  firom  them  by  the  water  in  i  he  jkioIs.  Io 
the  space  between  the  foot  of  one  pool  and  the  head  of  tbe  next  adja- 
cent one,  the  bar  joins  the  shore  line,  and  its  geueral  direction  then 
oluuigiug,  it  trends  towards  the  opjmsite  shore,  which  it  reaches  in  t)ie 
spaoe  between  two  adjacent  i)Ools  on  that  side.  When  the  general  direc- 
tion of  the  river  is  a  curved  line,  the  bars  follow  the  carves  closely,  the 
deep  jiools  lying  next  the  concave  shores.  Tbe  general  depth  on  the  bars 
varies  also  with  the  width.  Whent  this  latteris  but  little  in  excess  of  that 
which  does  not  allow  a  bar  to  form,  the  middle  bar  may  be  deeply  sub- 
merged, and  only  indicated  on  a  cross  section  of  tbe  stream  by  a  slight 
rise  of  the  bottom  near  the  middle  width.  Again,  where  the  width  ig 
great,  souie portions,  viz,  islands,  remain  dry  even  at  high  stages.  While 
the  general  xiosition  of  the  bars  remains  constant,  their  sha[>e,  the  depth 
over  them,  and  the  position  and  depthofthechanttels  through  them,  are 
constantly  varying.  The  po61s  also  are,  to  a  considerable  extent,  influ- 
enced by  these  chungci^  portions  being  filled  up  or  excavated  from  year 
to  year,  as  the  distribution  of  the  tiow  of  water  over  the  bar  varies.  The 
side  of  the  baniext  the  down-stream  pool  is  usually  quite  steep,  the  depth 
on  the  bar  crest  is  less  than  at  other  points,  and  the  slope  which  eonuec  s 
it  with  the  up-stream  pool  is  very  gradual.  These  bars,  extending,  as 
they  do,  entirely  across  the  stream,  act  like  low  or  partly  submerged 
dams,  and  the  ponding  up  of  the  water  due  to  this  cause  give^  rise  to 
the  i>ools  in  which  tbe  slope  is  much  below  the  average,  while  od  the 
crossing  fW>m  one  pool  to  another  it  is  much  above  the  average.  Even 
at  high  stages  this  difl'erence  of  slope  is  very  conspicuous.  In  passing 
from  one  pool  to  another  the  water  begins  to  pour  over  the  bar  at  tlie 
head  of  the  down-stream  pool.  After  reaching  the  pool  the  wat«r  flows 
along  the  lower  edge  of  the  bar.  receiving  as  it  goes  additional  supplies 
from  the  sheet  of  water  flowing  over  the  bar  ci-est.  The  volume  of  water 
in  the  lower  poi»I,  therefore,  increases  from  its  head  to  a  point  about 
opposite  the  head  of  the  next  pool  of  the  series.  When  this  point  is 
reaeheil  the  senond  pool  begins  to  discharge  iuto  the  third  precisely  as 
the  first  had  discharged  into  the  second,  and  its  volume  of  water  dimin- 
ishes throughout  the  remainder  of  its  length.  Each  iioot  therefore  shoals 
towards  its  head  and  foot,  and  its  width  decreases  also,  though  in  • 
smaller  pn)port ion.  The  lesult  of  tiiis  double  flow,  along  the  axis  ol  the 
pool  and  across  tlie  crest  of  the  bar,  is  to  force  the  body  of  water  in 
the  pool  agaiu.^t  llie  bank,  while  eddies  are  generated,  ofteu  of  great 
size-     Under  these  cirennistances  there  is  always  a  tendency  to  erode 
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tlie  banks,  and  in  direct  proportion  to  the  amount  of  water  coming  over 
the  crest  of  tlie  bar.  Where  a  channel  is  cut  tli rough  the  crest  this  action 
is  very  powerful,  and  erosion  is  generally  initiated  at  such  points.  After 
an  indentation  is  once  made  in  the  outline  of  the  bank  the  eddy  generated 
thereby  extends  the  cutting  down-stream  for  long  distances,  and  where 
tlie  shore  line  is  curved  the  width  of  the  swath  thus  cut  out  increases  as  it 
progresses  down  stream.  As  the  bank  recedes  the  crest  of  the  bar  jid- 
vances  correspondingly,  its  lower  face  being  no  longer  swept  clean  by 
the  current  in  the  i>ool,  till  the  original  cross-section  of  the  latter  is  re- 
established and  the  advance  of  the  bar  is  stopped.  In  my  opinion  the 
caving  of  banks  is  almost,  if  not  entirely,  due  to  this  action.  Where  the 
current  Hows  parallel  to  the  shore  without  cross-currents  or  eddies  there 
seems  to  be  but  little,  if  any,  erosion. 

At  many  points  along  the  river  are  found  reacjhes  of  mo<lt'i*ate  length 
where  the  width  is  too  small,  to  allow  the  formation  of  a  mi*  Idle  bar.  At 
these  places,  often  very  narrow,  the  whole  volume  of  water,  even  in  floods, 
flows  in  a  concentrated  mass,  thedirection  of  the  current  Ueing  parallel  to 
the  banks.  From  the  date  of  the  earliest  land  surveys  (1817)  these  places 
seemed  to  have  remained  almost  unchanged,  there  having  been  very  little 
erosion.  At  these  places,  as  the  river  rises,  the  bed  regularly  deei)en8, 
and  it  fills  up  again  as  the  river  falls,  leaving  the  relative  section  un- 
changed from  year  to  year,  while  the  depth,  even  at  low-water,  is  much 
greater  than  the  average.  The  slope  is  usually  less  than  the  mean  slope 
of  the  river.  The  pools  also  are  of  this  same  general  type,  but  more 
exaggerated  and  modified  by  the  peculiar  manner  of  their  formation. 
If  the  bar  crest  above  them  were  dry,  and  all  the  water  entered  them 
through  one  channel,  they  would  be  entirely  similar. 

During  flood  stages  the  general  movement  of  sand  is  in  a  measure 
arrested  on  the  shoals,  and,  as  a  consequence,  the  low-water  channels 
leading  through  them  are  silted  up,  while  new  ones  are  developed  which 
accommodate  the  high-water  flow.  As  the  river  fallsthese  latter  channels 
are  silted  up,  and  the  water  ponds  up  behind  the  bar  until  sufficient  head 
is  attained  to  for<;e  a  bretich  through  the  crest  at  one  or  several  points. 
These  breaches  are  the  low- water  channels,  and  through  them  boats  have 
to  pavss  on  their  way  from  one  pool  to  another.  The  depth  in  these  chan- 
nels depends  mainly  on  the  number;  where  there  are  many,  and  there  is 
also  a  considerable  flow  over  the  crest  of  the  bar,  the  depth  is  smallest 
and  navigation  the  most  im|)eded ;  where  the  flow  is  more  concentrated, 
the  depth  is  proportionately  increased. 

During  the  course  of  the  low-water  season  the  main  channel  keeps 
shifting  from  one  subsidiary  channel  to  another;  these  changes  of  loca- 
tion are  often  very  great,  and  the  uncertainty  thereon  attendant  forms 
one  of  the  greatest  clrawbacks  to  navigation.  The  high-water  channels, 
before  alluded  to,  are,  in  the  Missouri,  of  the  same  general  character  as 
those  of  low-water,  but  they  rarely  coincide  with  them.  They  are  less 
tortuous  as  a  rule,  but  not  of  much  greater  depth,  and  they  ai*e  liable  to 
the  same  rai)id  changes  of  location. 

The  main  points,  to  which  attention  should  be  directed,  are  the  con- 
stantly varying  slopes,  cross-sectional  areas,  and  vehwities.  At  the 
narrow  rciiches  and  in  the  pools  we  have  a  small  slope  and  small  cross- 
sectional  are:i,  especially  characterized  by  great  depth,  small  width,  and 
hi;::h  velocity;  wliile  on  the  shoals  we  have  an  excessive  slope,  a  very 
large  area  of  cross-section,  with  excessive  width,  very  small  de]>th,  and 
low  velocity.  The  amount  of  water  pavssing  is  the  same  in  both  cases, 
but  the  ratio  of  frictional  surface  to  area  of  water  way  is  small  in  one 
CJise  and  large  in  the  other.    The  increased  slope  observable  in  the  last 


i 


I 


* 


r 


1656     rp:port  of  the  chief  of  engineers,  u.  s.  army. 

case  is  its  direct  and  necessary  consequence,  as  the  additional  head  thus 
created  alone  enables  the  water,  when  flowing  through  the  larg^er  cross- 
section,  to  overcome  tlie  added  resistance  due  to  the  increase  of  fric- 
tional  surface.  It  is  evident  from  this  fact  that  the  contracte<l  section 
is  more  i'avorable  for  the  discharge  of  a  ^iven  vohimeof  water  than  the 
other,  ai<;  tlie  meaii  veh)city  is  j^^reator  while  the  slope  is  ranch  less. 

Now  it  must  ccitainly  he  admitted  that,  at  any]>ointand  at  any  time, 
a  river  adjusts  itself  to  the  varicms  conditions  imposed  upon  it  by  the 
bed  through  which  it  Hows.     As  the  volume  of  dischar^^e  increases,  the 
surface  of  the  w^ater  rises,  the  river  spreads  out  laterally,  and  thus  obtains 
prreater  area  of  cross  section,  while  the  velocity  of  the  current  increases. 
But  on  rivers  flowing:  through  alluvial  deposits  a  further  chanjje  takes  place 
tor,  the  bed  beinj;  of  a  yielding  character,  the  increased  velocity  of  the 
current  is  sutiicienttoset  up  scour,  which  is  greater  or  less  ac(*ordin^  to 
the  increase  of  velocity  and  the  relative  stiibility  of  the  bed.     At  the 
concentrated  sections,  where  a  ^reat  increase  of  velocity  takes  place, 
this  scour  is  lar^e;  whereas  at  the  wide,  shallow  sections,  where  the  in- 
crease of  velocity  is  small,  the  bed  not  only  does  not  scour,  but  actually 
tills  up,  as  the  material  scoured  out  of  the  d<»ep  i>ools  is  arrested  there 
by  the  decreased  velocity  of  the  cunent.     \Vhen   the  river  falls,  the 
velocity  of  the  current  over  the  shoals  is  locally  increased,  while  that  in 
the  deep  pools  is  slackened.     Locjal  scour  then  set.s  up  on  the  bars,  and 
the  materials  thus  removed  are  dropped  in  the  pools,  where  the  current 
is  no  lonjrer  strong  enough  to  move  them,  and  as  a  consecpiencc  the  bed 
of  the  pools  rises,     it  is  the  same  with  the  matenals  precipitated  into 
the  river  by  the  caving  of  banks;  the  lighter  materials  are  swept  off  in 
suspension,  while  the  heavier  sand  is  carried  through  the  pools  by  the 
strong  current  there  prevailing,  and  dropped  on  the  shoals  below*,  where 
the  veh)city  of  the  current  is  less. 

Such,  in  very  general  terms,  is  the  nature  of  the  changes  that  take 
pLace,  and  it  being  obvious  that  the  difticulties  of  navigation  arise  from 
lack  of  sufficient  scouring  power  at  special  localities,  all  systems  of  chan- 
nel improvement  seek  to  remedy  this  difficulty  by  concentrating  the 
flow  of  the  water  at  such  localities.  The  method  usually  followed  seeks 
to  concentrate  the  whole  low-water  discharge  and  a  portion  of  that  per- 
taining to  higher  stances  into  one  channel  of  such  dimensions  as  will  best 
subserve  the  special  object  aimed  at.  This  system  generally  commends 
itself  on  grounds  of  economy,  the  extent  of  the  works  required  being,  as 
a  rule,  small.  It  is,  however,  open  to  many  objections.  In  tin*  first 
place,  its  scope  is  limited,  only  a  moderate  improvement  being  possible. 
In  the  second  place,  it  is  uncertain,  as  the  amount  of  the  denosit  of  floods 
varies  fnmi  year  to  year  and  may  at  times  be  in  excess  of  the  capacity 
of  the  works  of  imjuovement  to  remove  rapidly  after  they  begin  to  act. 
In  the  third  place,  it  is  not  necessarily  permanent,  as  the  high  river  over 
which  it  has  no  control  may,  by  abrasion  of  banks  and  other  means, 
effect  such  changes  as  to  render  the  works  useless,  or  even  cause  them 
to  become  actual  obstructions.  All  these  difficulties  are  enhanced  when 
the  river  is  large  and  its  regimen  very  unstable,  and,  on  the  Missouri, 
this  cause  alone  would,  in  my  opinion,  render  such  a  system  entirely 
impracticable.  The  oidy  system  which  promises  results  of  ]>ernianent 
value  here  is  one  which  will  control  the  river  at  high  as  well  as  at  low 
stages.  The  points  which  such  a  systeni  should  seek  to  obtain,  at  least 
api)roximately,  are,  at  any  stage,  cijuality  of  cross-section  both  in 
width  and  depth,  uniformity  of  slope  and  in  consequence  uniformity  of 
velocity,  while  the  chainiel  at  all  j4tages  shall  be  permanent  in  location. 
The  width  should  bc»  such  that  at  high  stages  the  bed  will  be  scoui-ed  to 
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the  greatest  attainable  depth,  while  at  low-water  the  greatest  depth 
compatible  with  uavigable  width  will  be  retaiiunl.  The  slope  should  be 
^s  small  as  it  is  possible  to  obtain  within  the  limits  of  the  present  banks. 
The  volume  of  discharge,  the  attainable  slope,  and  the  dei)th  to  unyield- 
ing strata,  in  this  case  b(Hl-roek,  will  alone  limit  the  scope  of  such  an 
improvement.  It  would  not,  of  course,  be  i)ossible  to  bring  the  whole 
riviT  to  the  dimensions  of  the  pools,  as  the  small  slopes  which  exist  there 
<30uld  not  be  obtained,  but  a  mean  result  corresponding  nearly  to  the 
average  slope  of  the  river  is  jmssible.  After  a  careful  study  of  all  the  data 
collected,  1  am  of  the  opinion  that  for  the  portion  of  the  Missouri  River 
under  consideration,  about  vSOO  miles  in  length,  and  extending  from  the 
mouth  to  Sioux  City,  Iowa,  a  uniform  navigable  depth  of  12  feet  at  lowest 
i^tages  can  l)e  guaranteed.  This  dej)th  woidd  allow  boats  to  load  to  8  or  9 
feet  and  run  with  i)erfect  freedom,  while  jit  higher  stages  the  depth  would 
of  course  be  much  greater.  To  ettect  this  im])rovement  the  hi^h  water 
width  of  the  river  must  be  decrease<l  and  be  brought  within  certain 
limits  which  increase  with  the  increased  volume  as  we  proceed  down 
stream,  while  the  general  direction  given  the  rectitied  channel  must  be 
such  Tis  will  insure  the  smallest  slope  attainable  consistent  with  other 
conditions.    Approximately  these  high- water  widths  are  as  follows: 

Feet. 

From  Sioux  City  to  nioiith  of  Platte 8*i0 

From  mouth  ofPlatti^  to  month  of  Kaw D60 

From  month  of  Kjiw  to  mouth  of  Gastonude 1,  PiO 

From  moutl)  of  Gasconade  to  the  Mississippi 1,240 

At  low- water  these  widths  become,  respectively,  Goi)  feet,  820  feet? 
1,020  feet,  1,100  feet,  the  low-water  and  high-water  lines  being  con- 
nected by  slo]>e8  flat  enough  to  be  permanent.  Tiie  increase  of  width  at 
high-water  is  merely  such  as,  with  the  scour  on  the  bottom,  will  insure 
the  requisite  area  for  the  flood  discharge.  The  dimensions  of  the  high- 
water  section  are  therefore  regulated  by  those  of  the  low-water  section, 
which  is  designed  to  insure  a  definite  depth  of  12  feet  at  lowest  stages. 
T'he  scour  which  it  is  expected  to  induce  by  this  contraction  is  under, 
rather  than  above,  what  commonly  occurs  at  all  the  deej)  sections  along 
the,  river,  and  is  thought  to  be  readily  attainable.  When  a  channel  of 
the  dimensions  indicated  has  once  been  cut  through  the  shoals,  any  ini- 
j>ediment  to  navigation  due  to  these  latter  will  of  course  disai)i)ear,  and 
they  cannot  reform  because,  the  velocity  being  uniform,  there  can  be  no 
ten<lency  to  deposit  at  any  one  place  more  than  at  another.  As  the  river 
falls  from  high  to  low  water  tJie  bed  will  be  uniformly  silted  up  from  one 
end  of  the  river  to  the  other,  but  not  to  such  an  extent  as  to  diminish 
the  expected  low-water  depth. 

The  range  of  elevation  of  w'ater  surface  from  high  to  low  stages  will  of 
course  be  somewhat  increased,  but  the  actual  elevation  of  tioods  will 
probably  be  lower,  ns  there  will  be  no  local  engorgements  of  sand  as  at 
the  present  shoals  to  raise  the  surface  of  the  water  and  diminivsh  the 
freedom  of  flow.  The  whole  of  the  river  bottom  will  tiierefore  be  bene- 
fited in  this  way,  in  addition  to  the  security  conferred  by  the  works 
against  destructive  bank  erosion. 

To  accomplish  the><e  results  it  is  proposed  to  employ  the  methods 
already  successfully  ai)plied  for  some  years  ])ast  at  various  points  along 
the  river,  and  which  have  been  described  at  length  in  m^^  annual  reports. 
By  the  use  of  suitable  devices  the  velocity  of  the  current  is  checked 
where  desired,  so  as  to  induce  a  deposit  of  the  sediment  which  it  carries. 
By  tnking  advantage  of  the  season  of  floods,  when  the  amount  of  mate- 
rial moving  is  large,  deposits  of  very  great  extent  can  be  readily  induced. 
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TJie  rtltJi'Ct  18  lu  SO  lociite  these  dejioaits  that  they  sliall  occupy  those 
portions  of  the  river  bf>i  that  it  is  designed  to  abaiidoii,  leaving  unob- 
Btmct+'d  those  portions  to  which  it  is  (h-sinible  that  the  channel  shiill  be 
din'cted.  The  liver  is  tlnis  expeeted  to  build  up  the  new  banks  and 
eseavate  the  new  channel.  By  tViHowinc  up  tlie  action  it  is  anticipated 
tliat  after  one  or  two  seasons  the  R'ctilieation  will  he  eoiiipletetl  luid  the 
new  banks  will  be  raised  sulliciently  high  tu  Hn[)])ort  a  growth  of  vege- 
tation. They,  and  all  other  banks  exposed  to  erosion,  will  then  be  pro- 
tected by  light  mattress  revetmentis.  The  work  so  i'ar  done  under  thi^ 
permeable  system  of  improvement,  althonffh  tarjiely  experimeutiil,  hai 
given  very  encourafring  results,  and  the  cost  of  the  silt-catchiug  devices, 
revetments,  &c.,  has  been  brought  to  very  low  titrures,  so  that  in  tlie 
case  of  a  river  which  like  the  Missoari  is  very  heavily  charged  with  sedi- 
ment, works  may  safely  be  projected  to  aecoinplish  results  of  a  seojw 
and  magiiilnde  utterly  unattainable  by  any  other  methods. 

Work  already  done  furnishes  me  the  means  of  approximately  eiitimat- 
ing  tlie  cost  of  this  improvement,  whicU,  if  carried  out  o|i  a  large  scale, 
and  with  liberal  appropriations,  will  probably  not  exceed  91U.Ut>0  per 
mile.  This  would  put  the  cost  for  the  whole  SOU  miles  under  consider- 
ation at  t8,0(H),000,  and  from  Kansas  City  to  the  mouth  of  the  river  at 
|3,7.')0,00O.  If  this  work  is  underUdcen  it  will,  in  my  opinion,  Ite  ah- 
Bolutely  necessary  to  confine  the  work  at  any  time  to  such  a  leiifzlli  of 
river  as  will  allow  of  the  rectification  being  entirely  completed  with  liie 
sum  appropriated.  In  other  words,  the  money  should  be  allotted  to  tbe 
improvement  of  a  certain  reach  of  the  river,  and  the  engineer  in  charge 
should  be  left  entirely  untrammeled  to  decide  how  and  where  within 
that  rea<;h  the  mouey  should  be  cxi>ended.  In  ortler  to  economize  ii> 
the  outlay  for  plant,  these  reaches  shouhl  be  in  lengths  of  not  less  than 
50  nor  more  than  100  miles,  an<l  the  work  should  be  continuous — that 
is  to  say,  as  soon  as  one  reiuth  is  fluisbeil  tbe  next  in  order  should  be 
taken  up.  For  many  reasons  it  would  he  advisable  to  begin  at  the 
month  of  the  river  and  work  up  stream,  making  tint  improvement  con- 
tinuous and  complete  as  it  progresses.  It  must  be  distinctly  nmler- 
stood  that  the  estimates  submitted  are  based  upon  the  supposition  that 
work  will  be  carried -on  in  the  manner  indicated;  if  the  money  is  to  be 
frittered  away  at  isolated  points,  and  the  improvement  carried  on  iu  a 
disjointed  and  arbitrary  manner,  no  estimate  of  the  ultimate  c^)st  is  jios- 
sible,  but  it  woidd  probably  be  three  or  four  times  gi-eater  than  the 
figures  given  here.  In  work  of  this  kind  it  is  essential,  both  lor  Ilie 
sake  of  economy  and  to  insure  ultimate  success,  that  the  money  shall 
be  available  when  work  can  be  done  to  best  advant^tge,  and  in  suck 
amounts  that  each  separate  piece  of  work  may  be  pushed  at  once,  to 
completion.  Anything  left  unfinished  is  pretty  eiTtiun  to  bv.  destroyeil, 
and  the  ultimate  cost  will  thus  t>e  enhanced,-  not  to  mention  tbe  trouble 
and  expense  attendant  on  the  frequent  revision  of  jdans  thus  rendered 
necessary. 

The  benefits  attendant  on  such  an  improveuieiit  can  hanlly  be  over- 
estimate<i.  With  a  gnarunt^'e  that  at  lowest  navigable  stages  asal« 
and  permanent  channel,  liaving  nowhere  a  less  depth  than  12  feet,  will 
be  available,  boats  an4l  barges  as  large  as  any  now  used  on  the  Lower 
Mississippi  could  be  bnilt  and  safely  navigatttd.  They  could  also  b« 
proi'ided  with  heavy  power  and  staunch  hulls  sncb  as  would  l)e  needed 
to  c<ti)e  witii  the  strong  current  of  the  Missouri  liiver.  ^nags,  which 
now  are  great  and  ever  present  obstruct  ions,  wonki  be  to  a  great  e\teiil 
swept  away  by  the  deep  scour  of  fii>()ds,  and  Ihe  supply  uf  new  ones 
would  be  materially  reduced  by  (he  general  prevent!  in  id'  bank  erosi^ti. 
The  amount  of  sediment  osuried  into  the  -Mississippi  would  be  projwi- 
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tionately  reduced  by  the  same  work,  and  very  substantial  benefit  be 
thus  indirectly  received  by  that  river.  The  whole  valley  of  the  Missouri 
is  extremely  fertile,  and  if  reclaimed,  as  it  would  be  by  this  improve- 
ment, would  soon  all  be  under  cultivation,  and  the  amount  of  grain 
which  would  seek  the  river  transj)ortation  would  be  enormous.  The 
estimate  for  the  whole  work  thus  sketched  out  is  $8,000,000,  which 
could,  with  due  regard  to  economy,  be  expended  at  the  rate  of  $1,000,000 
per  annum.  At  this  rate  the  whole  improvement  would  require  eight 
years  for  completion,  or  from  Kansas  City  to  the  mouth  four  years, 
with  proportionate  increase  of  time  if  the  annual  appropriations  should 
be  smaller  than  here  indicated. 

1  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  E.  Sitter, 
Brig.  Gen.  H.  G.  Wright,  Major  of  Ungimers. 

Chief  of  Engineers,  U,  S.  A. 


S  i8. 

SURVEY  OF  MISSOURI  RIVER  FROM   ITS  MOUTH  TO   SIOUX  CITY,  IOWA 

AND  TO  FORT  BENTON,  MONTANA. 

During  the  past  season  work  was  mainly  confined  to  the  reduction  of 
notes  of  the  field  work  already  accomplished,  and  to  the  preparation  of 
maps. 

Detached  parties  were  sent  out  to  collect  missing  topography,  and  a 
check  level  line  was  run  from  Sioux  City  down  and  nearly  completed. 
This  will  finish  the  field  work  to  Sioux  City.  The  large  sheets  of  the 
survey  are  about  finished  in  pencil,  and  are  now  being  inked ;  their 
reduction  to  a  scale  suitable  for  publication  is  in  progress  and  will  be 
completed  during  the  coming  season. 

As  soon  as  the  field  parties  can  be  reorganized,  and  a  small  steamer 
suitable  for  quartering  and  transporting  them  ean  be  procured,  work 
will  be  resumed. 

It  is  intended  this  season  to  push  the  survey  to  Fort  Eandall,  I)ak.^ 
25i>  miles  above  Sioux  City,  Iowa,  the  present  terminus  of  the  work. 

The  cost  of  the  extension  of  the  survey  to  Fort  Benton  is  estimated 
at  $105,000,  of  which  $50,000  can  be  expended  in  the  next  fiscal  year. 

A  preliminary  report  upon  the  general  improvement  of  the  Missouri 
River  from  Sioux  City  to  its  mouth,  with  plan  and  estimates,  was  pre- 
pared from  the  data  collected  by  this  survey,  and  was  submitted  to  you 
under  date  of  February  2,  1881,  and  was  printed  as  House  Ex.  Doc.  No. 
92,  Forty -sixth  Congress,  third  session. 

The  work  of  the  survey  was  carried  on,  as  during  the  previous  season, 
under  the  direction  of  Assistant  D.  W.  Wellman. 

Money  statement, 

July  1,  1880,  amount  available $30,151  82 

Amoant  apiropriated  bv  act  approved  March  3,  1881 30,000  00 

$60, 151  82 

Amount  aUott^d  for  protecting  work  done  on  the  Missouri  River 

at  or  near  Sioux  City,  Iowa  (act  approved  June  14,  1880).  ..       4,000  00 
Jaly  1, 1?!<8J,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 22,360  27 

26, 360  27 

July  1,  18-^1,  amount  available  33,791  05 

Amount  (estimated)  required  for  completion  of  existing  project 105, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1883 .     50^000  Q^ 


\ 
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IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

Work  on  this  river  was  begun  October  22, 1880,  in  acxMinlaiice  witli 
the  general  plan  »ubmitted  under  date  of  February  11,  18.S(),  and  Tith 
tbe  a<;t  of  Congress  nmking  appropriation  for  tbis  improvement,  whicb 
si>ecially  limited  ita  scojie  to  tbe  removal  of  snags  from  the  river. 

The  river  being  dead  low,  tlie  snagging  party  in  (ibarge  of  Assistant 
Thomas  T.  Johnston,  were  enabled  to  work  from  the  banks  of  tbe  stream 
with  nipidity  and  efficieney.  The  work  was  prematurely  terminated 
December  31,  ISSO,  by  the  freezing  of  tlie  river,  and  bas  not  yet  been 
resumed.  As  soon  us  the  river  falls  to  ibeproi>er  stage  two  parties  will 
l>e  set  at  work  aod  the  work  pushed  as  far  as  the  funds  avuilable  will 
allow.  The  work  alreaily  done  is  reported  to  have  been  of  marked  ben 
efit  to  navigation. 


This  work  ia  situated  iu  tbe  collection  district  of  Nen-  Or]<>a]is,  niid  the  iieare: 
of  itutivpry  is  Saint  Louis,  Mo.  The  ni-nrcBt  fort  in  at  Leavenworth,  Kane.  .4: 
of  revenue  collected  at  the  iioit  of  Saint  Louis,  Mo.,  (luriuetlioHHCal  j'eurendiiii 
30,  ISdl,  was  (1,218,1-22.44. 

Mon^  statement. 

Jnly  1,  IS^^O,  amount  available §5,000  00 

Anioniit  received  from  BaU-sot'fnel  to  officers :.  aii  37 

Aiuomit  appropriated  by  act  approved  Marcb  3,  IVSl 10,000  00 


[port 


:eofoi 


-  Jl.'i,  0 


iiiiugJune:iO,l»83..     35,000  00 


IMPROVEMENT  OF  ARKAf,S.\S  RIVER  AT  PINE  BLUFF,  .ARKANSAS. 

A  party  was  organized  for  coinmeiiciug  work  at  this  |>oitit  in  Novem- 
ber, 1880,  Assistant  W.  H.  Byram  being  in  charge.  Plans  had  been 
prepared  for  prosecuting  the  work,  and  the  collection  of  plant  was  in 
profjress,  when,  on  Febniarj'  1, 1S81,  the  charge  of  the  work  was  by  your 
order  turned  over  to  Capt.  Thomas  H.  Haudbury,  Corps  of  Engineers, 
United  States  Army. 


During  tbe  fall  of  18S0  a  party  under  the  charge  of  Assistant  John 
H.  Ourtis  was  sent  to  Wichita,  Kans.,  to  prepare  the  necessary  plant 
for  Ix'ginning  work  at  that  point  upon  the  Arkansas  River. 

The  extremely  small  depth  of  water  available  for  navigation  in  that 
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part  of  the  stream,  about  6  inches,  seemed  to  render  it  necessary  to  do 
the  work  required  in  removing  snags  and  other  obstructions  by  means 
of  parties  working  from  the  banks  of  the  river. 

As  soon  as  the  party  could  be  got  ready  work  was  begun,  and  had 
progressed  as  far  as  Oxford,  Kaus.,  when  the  river  became  closed  by 
ice,  and  operations  were  suspended. 

Before  they  could  be  resumed  orders  were  received  to  turn  the  work 
over  to  Capt.  Thomas  fl.  Handbury,  Cori)s  of  Engineers,  United  States 
Army,  which  was  done  February  1,  1881. 


b    22. 

SURVEY  OF  MISSOURI  RIVER  AT  BOONVILLE,  MISSOURI. 

United  States  Engineer  Office, 

Saint  LouWj  Mo,,  February  5,  1881. 

General:  I  beg  leave  to  submit  the  following  report  on  the  condi- 
tion of  the  Missouri  Biver  at  Boonville,  Mo.,  with  plan  and  estimated 
cost  of  the  proposed  improvement. 

From  an  inspection  of  the  accompanying  map,  which  shows  the  shore 
lines,  &c.,  of  surveys  made  in  1878,  1879,  and  in  1880,  it  will  be  seen 
that  this  portion  of  the  river  is  of  excessive  width,  and  being  cut  up  by 
islands,  it  presents  several  channels,  <any  of  which  may  become  at  times 
the  main  channel  of  the  river. 

The  old  land  office  ma])s  of  this  vicinity  show  that  the  erosion  of  banks 
and  general  widening  of  the  river  have  been  general  throughout  the 
reach.  Just  above  Boonville  the  left  bank  has  been  greatly  abraded. 
The  site  of  the  town  of  Franklin,  opposite  Boonville,  has  been  entirely 
washed  away,  and  Gardner's  Island  has  been  moved  to  the  north  as  the 
left  bank  receded. 

Below  Boonville  the  left  bank  h<a8  also  been  severely  eroded,  even  in 
recent  years,  with  a  resulting  extension  of  the  left  bank  of  Franklin 
Island. 

The  present  condition  of  affairs  is  shown  by  our  maps,  the  old  shore 
lines  of  land  surveys  being  indicated  by  dotted  lines. 

Before  the  construction  of  the  railroad  bridge  in  1873  there  was  a 
good  deal  of  water  flowed  to  the  left  of  Gardner's  Island,  and  the  harbor 
of  Boonville  was  nearly  destroyed  at  low-water. 

In  constructing  the  ai)i)roaches  to  the  bridge  this  chute  was  closed  by 
an  earthen  dike,  with  very  beneficial  results,  for  a  time  at  least.  Sub- 
seciuently,  however,  heavy  erosion  set  in  just  below  the  bridge,  and 
extended  down  through  Franklin  Bend.  This  erosion  still  continues, 
and  as  a  consequence  the  bar  on  the  head  of  Franklin  Island  has  ex- 
tended up  stream  till  at  low-water  it  actually  crosses  the  line  of  the 
bridge,  rendering  it  well  nigh  impassable.  There  has  also  been  an  en- 
largement of  the  chute  to  the  right  of  Franklin  Island,  with  further  detri- 
ment to  the  navigable  de])th  in  the  main  channel.  As  matters  now  stand, 
boats  coming  to  Boonville  from  below,  at  low-water,  are  obliged  to  go 
up  through  the  north  draw-opening  of  the  bridge,  then  run  up  around 
the  head  of  the  bar,  and  following  down  the  right  bank  pass  through 
the  south  draw-opening  to  reach  the  town  landing. 

There  is  nothing  to  check  further  detrimental  changes  in  the  same 
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<lirectiOD,  and,  if  it  gwa  oq  miicli  longer,  the  draw-openings  will  be 
entirely  closed,  and  tbe  bridge  will  hecome  impassable. 

It  18  tliaught  tbat  any  imjirorenieiit  designed  to  remedy  the  existing 
state  of  affairs  sbould  contemplate  the  complete  rectifieation  of  the  river 
for  a  distance  of  at  least  9  miles,  the  limits  of  the  aecompanyin^  map, 
and  tliis  rectttication  should  conform  to  the  general  plau  laid  down  in 
my  recent  report  on  the  improvement  of  the  whole  river. 

It  will  be  observed  that  for  about  a  mile  above  the  bridge,  the  river 
is  contracted  to  a  widtb  of  1,300  feet,  ami  the  whole  volume  of  water, 
€vcn  in  floods,  passes  through  this  section.  The  width  and  slope  tlirougb 
this  reach  <;orres])on(l  fairly  with  tliose  assumed  on  theoretical  grounds 
for  this  xiortion  of  the  river,  and  as  soundings  and  boring.i  show  that 
the  high-water  section  can  be  and  in  fact  is  obtained  by  scour  to  bed- 
rock, it  is  proposed  to  adopt  the  width  here  found  for  the  improvement 
contemplated.  This  shoidd  give  at  low -water  i  uniform  channel  depth 
of  about  12  feet.  The  low-water  banks  will  be  about  1,100  feet  apart 
and  connected  with  those  of  high-water  by  slopes  tlat  enough  to  insult 
their  stability. 

In  carrying  out  this  plan  it  is  proposed  to  develop  the  proposed  shore 
line  indicated  on  the  map,  by  obstructing  the  current  at  fiigh  stages  bj 
wire  screens  or  nets  susftended  from  piles,  or  other  equivalent  device, 
and  located  on  or  near  the  proposed  shore  lines.  These  screens  soon 
fill  up  with  floating  brush  and  all  sorts  of  vegetable  dcbrw,  and  oppose 
such  a  check  to  the  current  that  the  sediment  which  ia  being  transi>orted 
by  the  water  is  droi)ped  behind  the  screens,  and  under  favorable  cir- 
cumstances will  soon  silt  up  the  whole  area  protected  by  the  screens. 
After  one  or  two  floods,  it  is  expected  that  these  portions  of  the  bed 
will  be  entirely  reclaimed  to  above  the  line  of  low-water.  By  moans  of 
sand-fences  of  brush,  the  sands  drifting  before  the  wind  are  arrested, 
and  by  this  means  the  level  of  the  new  shores  will  be  raised  till  they 
are  capable  of  supporting  a  growth  of  vegetation,  after  which  they  can 
be  lett  to  themselves,  as  they  will  soon  attain  the  level  of  the  main  banks. 
When  the  newshore  lines  are  onceestablished,  they  and  all  other  banks 
exposed  to  erosion  must  be  protected  by  light  mattress  revetments.  __ 

The  methods  here  described  have  all  tieen  tried  with  success,  and  I  do 
not  think  there  is  a  shallow  of  a  doubt  of  obtaining  the  desired  residtx 
provided  funds  are  allotted  as  asketl  for.  If  this  is  not  done,  the  work 
put  in  during  oue  season  is  necessarily  iucom]ilete,  and  is  liable  to  be 
destroyed  before  another  appropriation  is  available.  Ctiangesare  also 
sure  to  occur,  which  would  have  au  important  bearing  on  the  ultimate 
success  of  the  work,  and  means  should  be  available  to  meet  them 
promptly,  otherwise  the  entire  plan  may  be  vitiated,  and  all  the  wort 
completed  may  be  rendered  useless.  To  insure  success  the  work  should 
be  promptly  pushed  to  completion,  and  to  do  this  the  whole  amount  of 
the  estimate  should  be  available  when  the  work  is  commenced. 

For  the  construction  of  the  works  here  indicated,  including  the  cost  of 
plant,  superintendence,  and  general  contiugencies,  I  estimate  that  the 
sum  of  $110,000  will  he  required,  which  can  advantageously  be  expended 
in  one  season. 

■\"ery  respectfully,  your  obedient  servant, 

CHAS.   11.   Sl'TEK, 
}fajor  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers,  U.  S.  A. 
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survey  of  missouri  river  in  the  vicinity  of  yankton,  dakoia. 

United  Stated  Engineer  Office, 

Saint  Lou  is  J  J/o.,  February  5,  1881. 

General:  I  be^  leave  to  forward  herewith  a  copy  of  a  report,  of 
Assistant  Engineer  T.  T.  eXohnston,  on  the  snrvey  which  he  made  under 
my  direction  of  the  Missouri  River  in  the  vicinity  of  Yankton,  Dak., 
during  the  past  summer.  Mr.  Johnston's  report,  with  the  accompanying 
map,  fully  explains  the  condition  of  affairs  at  this  locality. 

It  will  be  seen  that,  owing  to  certain  changes  in  the  regimen  of  the 
Missouri  River,  a  very  destructive  erosion  is  in  progress  along  the  lower 
portion  of  the  town  front  of  Yankton,  involving  great  destruction  of 
valuable  property,  and  other  evils,  while  a  bar  which  has  formed  in  front 
of  the  upper  end  of  the  town  shuts  off  all  access  to  the  old  steamboat 
landing.  The  town  is  one  of  great  importance,  and  grave  inconvenience 
will  result  to  many  interests  if  this  state  of  affairs  is  allowed  to  con- 
tinue. 

Mr.  Johnston's  report  shows  that  there  would  be  no  great  difficulty  in 
^ving  the  river  in  this  vicinity  a  stable  regimen,  while  at  the  same  time 
all  the  important  interests  would  be  protected.  To  accomplish  this  result 
the  rectification  of  about  12  miles  of  river  will  be  necessary.  Upon  the 
accompanying  map  I  have  indicated  the  position  of  the  proposed  high- 
water  shore  lines,  which  are  so  located  as  to  bring  the  river  against  the 
bluffs  at  Yankton,  and  to  throw  it  away  from  that  portion  of  the  town 
where  erosion  is  to  be  apprehended.  The  proposed  improvement  w^ould 
undoubtedly  also  give  a  good  navigable  depth  throughout  the  reach.  It 
is  based  upon  the  same  general  plan  as  that  proposed  for  the  river 
below  Sioux  City,  and  the  same  methods  of  constniction  should  be  em- 
ployed as  are  there  described. 

The  width  between  banks,  900  feet,  may  require  to  be  reduced,  but  it 
is  not  thought  probable  that  such  will  be  the  case  for  some  time  to  come 
at  least. 

The  cost  of  the  proposed  improvement  will  be  at  the  rate  of  $10,000 
per  mile,  and  the  total  cost  $120,000,  which  can  be  expended  in  one  sea- 
eon. 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  JS,  A, 


REPORT  OF  MR.   THOMAS  T.   JOHNSTON,   ASSISTANT  ENGINEER. 

Leache's  Mill,  Mo.,  November  10,  1880. 

Major:  I  have  the  honor  to  Hubmit  the  following  report  on  the  survey  of  the  Mis- 
souri River  at  Yankton,  Dak.,  »  *  *  made  by  me  under  instructions  from  you, 
dated  August  16,  1880. 

YANKTON  SURVEY. 

A  combination  of  lines  alonsi:  the  course  of  the  river,  checking  frequently  upon  each 
other,  was  made;  the  shore  lines  and  general  topography  on  the  islands  and  sand- 
bars, and  adjacent  to  the  main  shores,  were  sketched  into  this  system  of  lines;  connec- 
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Tilt*  accompany in;x  map  .sbo\v8  the  rt*8ult  of  the  work,  couceming  which  the 
iujf  may  be  reiuarkeil  by  way  ot"  descriptiou.     At  and  above  Yankton  the  rive* 
between  bluffi»  which  are,  at  tlieir  ba»cs,  aliont  1(>,(HJU  feet  apart.     These  bhil 
away  from  the  river  bottoms  at  a  moderate  j^eneral  ^nule ;  they  are  without    y/ 
except  such  brush  as  grows  in  the  jjjulches  cut  throuj^h  the  drift  (and  often  ///m- 
rock)  by  which  tlows  away  the  surface  water;  alonj;  those  parts  of  the  bluffs  at  p^ 
the  river  has  been  contiuiceut  in  recent  times,  and  now  is,  the  gravel  and  sand 
h:is  been  washed  away,  ami  a  precipice  of  soft  rock  rises  from  the  high-wattri  - 
line  to  heights  varying  from  00  to  150  tVet.     (Two  specinnus  of  thisrock  accompanj 
report.)     Below  the  high-water  shore  line  the  rock  surface  curve«l  aw aj' toward 
river. 

Near  the  hea<l  of  the  reach  (on  the  left)  the  river  comes  to  a  rock  blnff,  along idii 
it  has  coursed  for  a  long  time,  and  down  which  the  bend  above  is  creeping;  leivi 
this  at  O  ^1  with  a  narrow  strip  of  bottom  land  intervening,  it  again  come»to  t 
blutf  about  1  mile  beU)w  ;  here,  instead  of  rock,  the  river  strikes  the  gravel  aud  k» 
talus,  or  terrace,  as  it  here  is,  into  which  it  is  cutting ;  no  rock  is  nearer,  ]ierh»] 
than  the  high  blutfs  '2,000  feet  back  from  the  river.  Crossing  to  the  rigbr  tberi^ 
comes  to  a  rock-bluti'  point  near  the  middle  of  the  reach;  just  below  where  the  ri' 
comes  to  the  blntf,  the  rock  disappears  under  the  giavcl  and  sand  talus,  now  be 
crode<l,  and  along  which  the  river  liows  about  1  mile;  but  th»'  rock  remains  clos* 
hand,  not  farther  away,  perhaps,  than  '200  feet,  until  the  river  starts  towanis  th« 
blutls.  Several  yeai*s  since  it  came  to  these  bluffs,  near  the  foot  of  Broadway, 
Yankton,  at  which  place  steamboats  lauded.  The  bend  above  has  dropped  da 
rajndly,  and  has  now  forced  the  river  past  the  corner,  or  point  of  the  binds,  on  wk 
Yankton  is;  and  now  the  banks  below  the  town  are  l>eing  rapidly  erofled.  Ther 
road  has  several  times  been  obliged  to  move  its  tracks  inland,  and  its  shops  arei 
threatened.  The  steambiYat  landing  is  now  a  short.  <listanee  below  the  town,  aa 
appears  must  yearly  be  driven  farther  away.  Below  Yankton  the  blufils  spread  i 
eral  miles  apart,  due  to  the  intlux  on  the  north  of  the  James,  or  Dakot-ii  Kiver. 
cording  to  Samuel  Aughey's  "Geology  of  Nebraska,*'  it  appears,  the  bo<iy  of  the  r 
and  bottiim  lauds  lie  iu  the  lower  part  of  the  Niobrara  group  of  rook,  in  the  ki 
series  of  Meek  and  Hayden's  divisions  of  the  Cretaceous  |>eriod,  and  thus  de«cr 
by  them:  ** Lead-gray  calcareous  marl,  weathering  to  a  yellowish  or  whitish  clu 


appearance, 
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The  bottoms  are  for  the  most  part  prairie  lands,  except  where  cultivated  or 
bered;  the  grass  mostly  blue-joint,  is  tall  and  thick;  it  averages,  ]>erhap8,  4  or  5 
in  height.  I  am  informed  that  when  cut  away  several  times  it  conies  ap  tixier.  W 
the  ground  has  beeu  broken  and  cultivated  once  and  then  left  to  itself,  w^ild  auntfov 
often  15  feet  high,  grow  up  thickly;  this  fact  holds  on  the  high  bluffs  as  we 
on  the  bottoms.  Timber  is  scarce  aud  valuable,  and  is  almost  entirely  cottonw 
several  elm  trees,  and  large  willows  (accidental  growth)  were  noticed:  the  di 
stream  side  of  bends  are  always  wooded  more  or  less;  and  as  these,  or  the  aaak 
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the  greater  part  of  their  leni^tli,  as  Bbown  on  the  map,  by  the  emerged  bars,  islands, 
uid  the  sonndings.  The  risht  bank  had  been,  and  still  was  at  places  (as  shown  on  the 
nap),  cnttinff  throughout  tne  whole  length  of  the  reach,  except  from  A  64,  to  below 
j^he  rock-blnff  point.  The  same  is  true  of  the  left  bank,  from  the  upper  rock-blaff  to 
bhe  head  of  the  bar  (A  5)  above  Yankton,  except  in  the  immediate  yioinity  of  A  37^ 
wd  A  36 ;  and  below  O  37,  also,  rapid  erosion  was  in  progress. 

It  is  to  be  observed,  also,  that  both  the  Willow  Islands  above  Yankton  have  been 
larrowed.  It  appears  that  the  high-water  width  of  the  river  has  been  increasing, 
itince  this  fact  bears  some  relation  to  the  slope,  it  may  be  noticed  that  the  river  in 
ihis  reach  has  a  grade  somewhat  greater  than  its  valley,  the  latter  being  the  longest, 
uid  a  study  of  the  map  will  show  this  to  be  a  condition  to  which  the  river  has  been 
coming.  As  the  river  now  practically  has  its  shortest  possible  length,  this  condition 
yf  the  river  is  at  a  climax,  with  perhaps  a  tendency  to  retreat  therefrom ;  and  this 
"each  presents- an  interesting  specimen  of  a  portion  of  the  Missouri  River,  gradually 
ihortened  as  much  as  possible.  The  tendency  of  the  river  to  lengthen  is  shown  in  the 
>end  around  the  upper  island,  though  the  smaller  channel  at  the  time  of  the  survey, 
ind  in  the  retreating  of  the  right  bank  above  Green  Island,  which  is  allowing  the  bar 
n  frt>nt  of  Yankton  to  extend.  This  direction  of  the  tendency  to  lengthen  is  in  the 
tirect  course  of  previous  action  of  the  river,  and  was  probably  inaugurated  before  the 
iver  attained  its  maximum  slope.  It  is  decidedly  detrimental  to  the  interests  of 
f  ankton,  and  must  become  more  so. 

The  two  channels  above  mentioned  unite  at  the  foot  of  the  lower  island,  and  flow 
Hong  the  eroded  right  bank  until  opposite  Yankton,  where  the  main  body  of  water 
a  little  going  through  the  chute  on  the  right)  crosses  to  the  left  bank,  which,  as 
kbove  stated,  is  giving  way  fast.  The  direct  cause  of  the  severity  of  the  evil  in  this 
-each  appears  to  be  the  increased  slope  of  the  river,  due  to  the  shortening  of  it, 
mforced  by  the  topography  of  the  valley ;  the  climax  of  this  condition  of  affairs  being 
"eached,  its  severity  will  doubtless  decrease,  though  it  must  necessarily  be  felt  for  a 
ODg  time,  and  much  damage  be  the  consequence. 

As  to  matorials  apt  to  be  used  in  improving  the  river  at  Yankton,  the  following  may 
)e  said : 

Willows  and  brush  are  scarce,  and,  as  they  grow,  useless.  The  willows  are  most  all 
onall,  averaging  perhaps  a  height  of  five  feet.  Their  localities  are  shown  on  the  map. 
I^ottonwood  is  tne  only  timber,  and,  as  the  map  will  show,  is  not  plentiful  and  its 
^owth  is  not  thick.  There  is  any  quantity  of  rock,  hard  enough  for  every  purpose, 
my  where  in  the  bluffs.  Large  grass  is  plentiful  now,  and  though  when  cut  away 
leveral  times,  may  ^ow  up  too  fine  for  use.  The  propeusitv  of  sunflowers  for  prolific 
prowth  may  be  utilized  in  cultivating  them ;  and  their  stalks,  which  are  thick  and 
;ough — growing  1  inch  and  over  in  diameter,  and  10  to  15  feet  high — used  in  mattress- 

WOTK. 

The  benefits  to  be  conferred  by  any  improvement  of  the  river  at  Yankton  may  be 
ttated  as  follows : 

Facility  of  navigation  would  be  increased  in  what  is  now  a  very  bad  place  or  reach 
if  river — ^much  worse  than  the  average.  A  permanent  rock  bluff  landing  would  be 
estored  to  Yankton,  which  is  now,  and  has  been  for  several  years  past,  a  prominent 
hipping  point  to  the  Upper  Missouri.  The  destruction  of  much  valuable  property — 
and  and  railroad  approaches  to  the  town — would  be  stopped. 
Very  respectfullyi,  your  obedient  servant, 

Thos.  T.  Johnston, 

A$9i8tant  Engiieer. 

Chas.  R.  Sutbr, 

Major,  Carps  of  Engineers,  XJ,  S.  A. 
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JURVEY  OF  MISSOURI  RIVER  IN  THE  VICINITY  OF  NIOBRARA,  NEBRASKA. 

United  States  Engineer  Office, 

Saint  LouiSj  Mo.,  February  5,  1881. 

General:  I  have  the  honor  to  submit  herewith  a  copy  of  a  rei)ort  of 
Assistant  Engineer  T.  T.  Johnston,  on  the  survey  which  he  made,  under 
ny  direction,  of  the  Missouri  River  in  the  vicinity  of  Niobrara,  Nebr., 
luring  the  past  summer.  Mr.  Johnston's  report,  with  the  accompany- 
Dg  map,  will  explain  the  condition  of  affairs  in  this  neighborhood. 
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cated  the  proposed  shore  liuen  on  the  accompanying  map,  the  whole  ii 
provement  being  based  apon  the  principles  laid  down  in  my  report  < 
the  river  below  Sioux  City.  The  methods  of  construction  recommends 
in  that  report  should  be  employed  here.  The  width  between  high-wat 
shore  lines,  900  feet,  is  believed  to  be  adequate  to  insure  the  desiit 
results,  and  to  give  a  good  navigable  depth  throughout  the  reach  at  tl 
lowest  stages  of  the  river. 

It  is  estimated  that  the  proposed  improvement  will  cost  at  the  rate< 
$10,000  per  mile,  or  $150,000  for  the  entire  work,  which  can  be  expendc 
in  one  season. 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Major  of  JSngineen. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   THOS.   J.  JOHNSTON,  ASSISTANT  ENGINEER. 

Leache's  Mux,  Mo.,  Xovember  10, 1880. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  the  Mi 
Bouri  River  at  Niobrara,  Nebr.,  made  by  me  under  instructions  from  you  dated  Augu 
16,  1880. 

This  survey  was  conducted  in  the  same  manner  as  the  one  at  Yankton.  The  grx 
of  the  river  throughout  the  length  of  the  reach  was  0.92  feet* per  mile;  tlie  length < 
the  river  surveyed  was  15  miles,  nearly.  The  accompanying  map  shows  the  result  i 
the  work,  conceraing  which  the  following  may  be  said: 

The  stage  of  the  river  at  the  time  of  the  survey  was  the  same  as  at  Yankton.  Tl 
river  comes  into  the  reach  along  a  slowly  eroded  bank  on  the  left.  This  it  follows ti 
near  the  head  of  the  upper  island,  where,  at  a  gumbo  point,  the  river  leaves  it  u 
crosses  to  the  right.  Sweeping  around  the  island  it  comes  back  to  the  left  at  therw 
bluffs,  leaving  a  tenacious  gumbo  point  on  the  right;  leaving  the  bluff  a  short  di 
tance  below,  it  follows,  in  aueasy  curve,  an  eroded  bank  till  about  one  mile  above  tl 
mouth  of  the  Niobrara  River,  when  it  crosses  to  the  right  to  a  tough  bank,  just  mi! 
ing  the  rock  bluff,  along  which  it  has  recently  flowed;  at  the  mouth  of  the  Niobn 
River  it  bends  back  toward  the  left,  and  crossing,  comes  to  the  rock  bluff  oppo^ 
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1.  a  great  deal  of  rather  coarse  sand ;  its  slope  is  more  than  15  feet  per  mile;  not  long 
once  the  bend  above  will  drop  down  to  the  mouth  of  this  river,  and  may  give  sooroe 
»  evil  inflaenoes  on  navigation. 

The  benefits  that  will  oe  conferred  by  any  improvement  of  the  river  here  may  be 
t;ated  as  follows : 

£a8y  navigation  can  be  maintained  and  furthered,  with  comparative  ease  and  cheap- 
LOSS,  by  workinff  on  the  river  in  its  present  condition. 

The  Chicago,  Milwaukee  and  Saint  Paul  Railroad  crosses  the  river  here,  and  works 
iSkH  now  be  easily  placed  to  prevent  damage  in  future  to  this  class  of  commerce. 
The  destruction  of  property,  the  value  of  which  must  soon  amount  to  considerable, 
be  prevented. 
Very  respectfully,  your  obedient  servant, 

Tho8.  T.  Johnston, 

A$8istant  Enginwr. 
Chas.  R.  Suter, 

Major y  CwpB  of  Enginters, 


S  25. 

srjrvey  of  the  missouri  river  from  tuque  creek  to  one  mile 
west  of  charette  creek,  warren  county,  missouri. 

United  States  Engineer  Office, 

Saint  LouiSj  Mo,y  Febrtiary  4, 1881. 

General  :  I  beg  leave  to  submit  the  following  rei^ort  on  the  condi- 
^-^on  of  the  Missouri  River  in  the  vicinity  of  Washington,  Mo.,  designated 
^^  the  river  and  harbor  act  as  "from  Tuque  Creek  to  1  mile  west  of 
^liarette  Creek,  Warren  County,  Missouri": 

^     The  accompanving  map  of  surveys,  made  in  1879  and  1880,  shows  the 
*^^ality. 

The  river  leaves  the  blufib  which  border  the  right  bank  about  8  miles 
^bove  Washington,  Mo.,  and  after  making  a  broad  sweep  t6  the  left, 
^pd  reaching  to  within  a  mile  of  the  left-hand  bluffs,  it  again  touches  the 
*ight-bank  bluffs  at  the  town  of  Washington.    The  left  bank  through- 
out this  distance  is  composed  of  light  sandy  soil,  which  is  very  easily 
Eroded.    After  leaving  the  bluffs  the  two  creeks.  Tuque  and  Charette, 
^eauder  through  this  rich  bottom,  and  finally  empty  into  the  river,  as 
^hown  on  the  map.    An  inspection  of  the  map  shows  that  the  apex  of 
^his  great  bend  was  at  one  time  at  the  mouth  of  Charette  Creek;  sub- 
^^uently  it  moved  down  stream  and  Charette  Bend  became  silted  up. 
Uutil  within  a  few  years  there  was  a  navigable  channel  on  each  side  of 
Saint  John's  Island,  the  best  water  being  at  times  in  the  bend  and  at 
times  in  the  chute.     Within  a  few  years,  however,  excessive  erosion  in 
Emily  Bend,  just  above,  caused  the  channel  in  Charette  Bend  to  change, 
and  now  the  accretions  in  front  of  Charette  Creek  have  been  nearly  all 
Swept  away,  while  the  whole  front  of  the  rich  Charette  bottom  is  being 
attacked  by  the  river.    The  channel  to  the  right  of  Saint  John's  Island 
is  nearly  closed,  and  the  erosion  of  the  left  bank,  about  3  miles  above 
Washington,  threatens  to  wear  away  the  point  and  ultimately  destroy 
the  harbor  of  Washington. 

This  whole  reach  offers  extreme  difficulties  to  navigation,  it  is  in 
lact  one  of  the  worst  places  on  the  river,  being  very  wide,  obstructed 
With  sand  bars,  while  the  channels  are  shallow  and  constantly  shifting. 
The  improvement  proposed  contemplates  the  complete  rectification  of 
the  reach  from  Patton's  point  to  the  town  of  South  Point,  a  distance  of 
10  miles. 

This  work  should  be  carried  out  in  accordance  with  the  principles  laid 


i: 


Brig,  Gen,  H.  G.  Wright, 
Chief  of  Engineers,  U.  8. 


Majn 


;.  Sdteb, 
■  of  Engin 


United  States  Enoikeee  Oppicb, 
Saint  Louis,  Mo.,  Febmaty  5, 1 

General:  I  beg  leave  to  sabmit  tbe  following  report  upon  tl 
ditioD  of  the  Misaoari  Kiver  near  Brunswiek,  Mo.,  designated  : 
river  and  harbor  act  of  June  14, 1880,  as  "Mouth  of  Grand  Eivi 
MiBSonri  River  at  Brunswick,  with  reference  to  boat  landing  at  ] 
wick.  Mo.": 

The  accompanying  map  will  explain  the  sitnation.  It  gives  thi 
of  the  surveys  made  in  1878  and  1880,  and  also  the  shore  lines  gii 
the  Land  Office  maps  of  1817. 

The  town  of  Brunswick  was  originally  located  on  the  bank 
Missouri  at  the  mouth  of  Grand  River.  The  Missouri  here  made  a 
left-hand  bend,  leaving  a  peninsula  opposite  the  town  known  bi 
dock's  Point.  The  bends  which  bonnded  this  peninsula  wCre  ' 
Biver  Bend,  Brunswick  Bend,  and  Goliimbinn  Bend.  As  time  w 
Grand  River  Bend  gradually  silted  up,  and  the  erosion  on  the 
side  of  Paddock's  Point  was  accompanied  by  the  formation  of  ext 
batturea  near  the  mouth  of  Grand  River.  Finally,  about  1874,  thi 
was  reduced  to  such  small  dimensions  that  it  was  entirely  cut  awa 
the  river  now  follows  a  nearly  direct  course  from  a  point  about  S 
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matter,  their  desire  is  to  restore  Brunswick  to  its  former  position  on  the 
river. 

Many  plans  have  been  suggested,  the  favorite,  apparently,  being  to 
cut  a  canal  through  from  the  Missouri  Eiver  to  Grand  Eiver,  and  by 
thus  increasing  the  flow  of  the  latter  to  keep  oi)en  a  navigable  channel 
past  Brunswick.  This  plan  I  do  not  regard  as  advisable,  or  even  feasi- 
ble. It  would,  however,  undoubtedly  be  possible  to  restore  the  channel 
of  the  Missouri  to  something  like  its  position  in  1817,  but  very  extensive 
works  would  be  required,  the  land  damages,  would  be  enormous,  and 
the  cost  would  probably  run  up  to  millions.  This  exi)enditure  could 
clearly  only  be  justified  by  much  larger  interests  than  seem  to  be  involved 
here. 

The  mouth  of  Grand  Eiver  is  now  obstructed  by  the  annual  deposits 
of  mud  from  the  Missouri,  which  cannot  well  be  prevented,  and  also  by 
snags,  which  can  undoubtedly  be  removed.  I  think  that  when  this  is 
done  boats  can  ascend  Grand  Eiver  to  Brunswick  at  high-water,  if  they 
8o  desire,  but  at  low- water  the  present  landing,  2^  miles  below  the  town, 
will  probably  be  tiie  nearest  point  that  they  can  reach. 
Very  respectfully,  your  obedient  servant, 

Ghas.  B.  Suteb, 
Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wbiqht, 

ijhief  of  Engi^veerSj  U.  8.  A. 
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IMPBOVEMENT     OF    MISSOURI     RIVER    ABOVE     MOUTH     OF     YELLOW- 
.  STONE — nUPROVEMENT  OF  YELLOWSTONE  RIVER. 


report  of  captain  edward  maguire,  corps  of  engineers,  offi- 
cer in  charge,  for  the  fiscal  year  ending  june  30,  1881. 

United  States  Engineer  Office, 

Saint  Faiily  Minn.j  July  13,  1881. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
apon  the  works  of  river  improvements  in  my  charge,  for  the  fiscal  year 
ending  June  30, 1881. 

Very  resi)ectfully,  your  obedient  servant, 

Edwd.  Maguire, 


The  Chief  of  Engineers,  U.  S.  A. 


Captuin  of  Engineers, 


T  I. 

improvement  of  the  Missouri  river  above  the  mouth  of  the 

yellowstone. 

Last  season  the  work  of  improving  the  Missouri  River  above  mouth  of 
Yellowstone  was  carried  on  in  two  distinct  sections  of  the  river,  viz, 
above  the  Great  Falls  and  below  Benton. 

the  work  above  the  great  falls. 

• 

One  assistant  engineer,  accompanied  by  an  overseer  and  blacksmith, 
left  Saint  Paul  July  18,  1880,  and  arrived  at  Stubbs  Ferry  August  11. 
The  material  was  all  purchased  and  the  boats  finished  by  September  1. 
It  was  very  difficult  to  hire  laborers  and  mechanics  at  all,  and  impossible 
to  obtain  first-class  men. 

The  experiment  of  employing  Montana  labor  has  been  made  now,  and 
it  has  proved  a  failure.  On  September  3,  work  was  commenced  at 
Bear's  Teeth  Shoal.  The  river  at  that  point  is  divided  into  three  chan- 
nels by  two  islands.  The  shoal  lies  at  the  head  of  the  lower  island,  and 
had  less  than  2  feet  of  water  on  it  at  the  time  of  the  survey  made  during 
April  and  May,  1880.  The  Montana  Navigation  Company  had  under- 
taken to  improve  this  shoal.  They  closed  the  upper  chute  with  a  stone 
dam,  and  built  about  150  feet  of  a  dam  to  close  the  lower  chute.  The 
upper  dam  had  a  large  break  in  it,  made  by  the  ice.  This  was  tem- 
porarily repaired,  and  the  lower  dam  completed.    A  dam  was  then  built 
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above  the  upper  one.  The  immediate  result  of  this  work  was  an  increase 
of  depth  on  the  shoal  to  full  2 J  feet.  There  were  822  cubic  yards  of 
stone  placed  in  these  dams.  The  work  was  finished  September  28.  On 
October  1,  work  was  commenced  at  Bear's  Teeth  Bapids.  At  this  point 
93  cubic  yards  of  stone  were  taken  out  of  the  river,  clearing  a  channel 
70  feet  wide  to  a  depth  of  2^  feet  scant. 

On  October  25,  work  was  commenced  at  Lone  Pine  or  Half  Breed 
Eapids.  At  this  point  a  channel  100  feet  in  width  was  cleared,  neces- 
sitating the  removal  of  106  cubic  yards  of  stone. 

On  November  5,  the  season's  work  was  closed,  the  laborers  paid  off 
and  discharged  in  Helena.  The  assistant  engineer  and  overseer  arrived 
in  Saint  Paul  November  24. 

THE  WORK  BELOW  BENTON. 

A.  party,  consisting  of  Assistant  Engineer  Stevens,  one  recorder,  two 
overseers,  two  suboverseers,  and  fifty-six  men,  left  Saint  Panl  July  22 
and  arrived  at  Chimney  Bend,  where  the  boats  and  tools  were  stored, 
August  4.    The  necessary  work  of  preparation  was  completed  August 
6  aid  the  camp  moved  the  following  day  to  McGarry's  Bar,  2  miles  be- 
low Dauphin's  Bapids.   At  this  point  a  coarse  gravel  shoal,  with  a  steam- 
boat depth  of  2  feet,  crosses  the  river  above  a  gravel  bar.     A  stcftie 
dam  was  built  from  the  right  bank,  crossing  the  crest  above  the  dry  bar. 
The  effect  of  the  dam  was  to  secure  a  channel  of  sufficient  depth,  aod 
boats  have  had  no  trouble  there  since.    The  dam  contains  1,257  cubic 
yards  of  stone,  is  505  feet  long,  and  with  a  crest  of  12  feet.    Most  of  the 
stone  was  procured  from  one-half  to  one  mile  below  the  dam.    The  work 
of  cordeling  the  stone-boats  was  very  tedious  and  exx>ensive.    In  order 
to  obtain  the  requisite  amount  of  stone  within  the  above-mentioned  dis- 
tances much  of  it  had  to  be  taken  from  the  bluffs  from  500  to  1,000  feet 
from  the  river.    The  work  was  completed  August  24,  and  the  camp  was 
moved  the  following  day  to  Little  Dog  Bapids. 

In  March,  1880,  the  ice  gorged  on  the  Dauphin's  Dam,  and,  extending 
across  the  river,  the  water  was  raised  35  feet.  Upon  it6  subsidence  it 
was  found  that  about  200  feet  of  the  dam  near  the  shore  end  had  been 
carried  away.  An  entirely  new  dam  was  built  at  this  point  with  a 
greater  inclination  down  stream.  It  is  703  feet  long,  with  a  thickness 
varying  from  27  to  12  feet.  It  contains  1,706  cubic  yards  of  stone  and 
760  fascines.  The  fascines  are  about  1  foot  in  diameter  and  from  12  to 
16  feet  in  length.  This  work  was  completed  September  14.  The  fol- 
lowing day  a  party  of  22  men  was  moved  to  Snake  Point,  and  the  re- 
mainder of  the  force  commenced  the  removal  of  rock  from  Little  Dog 
Bapids.  At  these  rapids  there  are  two  reefs,  about  three-fourths  of  a 
mile  apart,  and  between  them  were  scattering  rocks,  projecting  from  deep 
water.  A  channel  100  feet  in  width,  5,100  feet  in  length,  was  careftiUy 
cleaned  to  a  depth  of  3  feet,  except  for  a  distance  of  700  feet  over  the 
upper  reef,  where  the  uniform  gravel  bottom  was  only  2J  feet  below  the 
surface.  There  were  40.2  feet  drilled,  49  blasts  exploded,  and  442  cubic 
yards  of  rock  removed. 

About  24  cubic  yards  of  rock  were  removed  from  near  the  head  of 
Dauphin's  Bapids.  Camp  was  moved  to  Bear's  Bapids  October  5.  The 
rocky  shoal  at  this  point  was  short  but  very  bad.  The  channel  was 
cleared  for  2,000  feet,  most  of  the  work  being  in  a  length  of  only  500 
feet.  There  were  20.7  feet  drilled,  55  blasts  exploded,  and  499J  cubic 
yards  of  stone  removed.  This  work  was  completed  and  camp  moved  to 
Gallatin  Bapids  October  21. 
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At  Snake  Point  the  river  is  divided  by  an  island,  at  the  head  of  which 
a  gravel  shoal  crosses  both  channels.  The  main  flow  of  the  water  is  to 
the  left,  a  few  large  rocks  obstructing  the  channel.  A  rock  dam  was 
built  fh)m  the  right  bank,  crossing  the  crest  of  the  shoal  above  the 
inland.  A  few  of  the  prominent  rocks  were  blasted  down.  The  dam 
contains  1,696  cubic  yards  of  stone;  its  length  is  615  feet,  and  its  width 
on  top  from  15  to  18  feet. 

The  season's  work  was  closed  October  24,  when  the  party  started  for 
Saint  Paul,  arriving^ November  4. 

The  total  amount  of  work  done  on  the  river  was  as  follows : 

Number  of  cubic  yards  rock  taken  out t 1, 164^ 

Number  of  blasts 104 

Number  of  feet  driUed 60.9 

Number  cubic  yards  stoue  placed  lu  dams 5,481 

Number  of  fascmes  placed  lu  dams 760 

In  addition  the  survey  was  continued  from  Dauphin's  to  Gallatin 
liapids,  and  a  survey  of  Snake  Point  made. 

The  work  during  the  coming  season  will  be  confined  to  the  river  below 
Benton.  A  dam  will  be  built  near  Trover's  Point.  This  will  be  a  pile 
dam,  unless  stone  be  discovered  nearer  to  the  locality  than  I  think  it 
will.  Bowlders  will  be  removed  from  Buffalo  Shoals,  about  9  miles 
below  Trover's  Point.  These  two  are  the  only  very  bad  places  below 
Grand  Island.  At  the  latter  point  the  steamboatmen  report  the  shal- 
lowest water  on  the  river.  The  works  at  Grand  Island  will  be  repaired, 
strengthened,  and  extended.  Gallatin  Rapids  will  be  cleared.  Having 
now  a  steamboat  for  the  work,  time  and  money  will  be  saved,  and  a 
great  deal  of  work  which  cannot  be  definitely  located,  but  comes  under 
the  head  of  "  general  clearing  of  the  channel,"  will  be  accomplished. 

It  is  gratifying  to  be  able  to  report  that  the  steamboatmen  have  ca«t 
away  their  hostility  to  the  "government  engineers,"  and  now  speak  in 
unstinted  praise  of  the  work  done  and  the  effects  produced.  In  1877 
the  number  of  trips  made  above  Cow  Island  after  August  1  was  one, 
last  season  there  were  twenty -three  made. 

STATISTICS. 

Capt.  B.  B.  Kirk,  assistant  quartermaster.  United  States  Army,  in- 
forms me  that  during  last  season  there  were  shipped  fipm  the  depot  at 
Bismarck  for  points  on  the  Missouri  River  9,036,818  pounds  of  military 
stores. 

Capt.  D.  D.  Wheeler,  assistant  quartermaster.  United  States  Army, 
informs  me  that  during  the  season  of  1880  there  were  shipped  from 
Yankton  to  i)oints  on  the  Missouri  River  15  head  cattle,  11  horses,  135 
mules,  and  2,595,132  pounds  of  stores. 

Lieut.  Francis  Woodbridge,  Se\'^nth  Infantry,  acting  assistant  quar- 
termaster, informs  me  that  during  the  season  of  1880  there  were  shipped 
from  Fort  Buford,  Dak.,  for  the  Upper  Missouri  River,  661,971  pounds 
stores  and  1  horse. 

From  the  River  Press,  of  January  5, 18S1,  published  at  Fort  Benton, 
I  obtain  the  following  information  :  The  total  amount  of  freight,  exclu- 
sive of  government  freight,  carried  into  the  territory  by  the  river  was 
16,913,693  pounds. 

I  have  been  unable  to  obtain  a  full  exhibit  of  the  exports,  but  the 
amount  of  wool  shipped  by  the  river  was  600,000  pounds.  It  is  safe  to 
assume  that  the  amoiint  of  other  articles  of  export  was  not  less  than 
that  of  previous  years. 
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The  total  shipments  of  hides,  pelts,  furs,  &c.,  from  the  territory  by 
rail  and  river,  amounted  to  680,000  pounds.  The  exports  of  Montana, 
crude  and  refined  silver  and  other  bullion,  for  1880  amounted  to  10,913,407 
pounds.  During  the  year  there  were  10,000  head  of  beef-steers  driven 
to  the  eastern  marketand  to  the  British  possessions. 

SUMMARY     OF    RIVER   FREIGHT,  EXCLUSIVE    OF    EXPORTS   AND    INDIAN    DEPARTMENT 

FREIGHT. 

Ponndft. 

Private  freight 16,913,693 

Qovemment  freight  fit>m  Bismarck 9,036,818 

Government  freight  from  Yankton 2,595, 132 

Government  freight  from  Fort  Buford,  Dak 661,971 

Government  freight  fit>m  Cow  Island,  Montana 3,362 

Government  freight  fit>m  Coal  Banks,  Montana 48, 219 

Government  freight  fit)m  Fort  Benton,  Mont 48,845 

Total 29,308,040 

Or  abont  14,654  tons. 

My  thanks  are  due  to  assistant  engineers  Stevens  and  Wood  for  close 
attention  to  and  excellent  execution  of  the  work  assigned  to  them. 

Money  statement. 

July  1,  1880,  amount  available ,  |46,551  88 

Amount  appropriated  by  act  approved  March  3,  1881 40,000  00 

$86,551  88 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 \ 34,196  65 

July  1,  1881,  outstanding  liabilities 5,841  11 

40, 037  76 

July  1,  1881,  amount  available 46,514  12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150, 000  00 


T    2. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

Last  season  tke  work  of  improvement  of  the  Yellowstone  River  was 
carried  on  by  two  parties,  one  under  the  direction  of  Assistant  Engineer 
P.  M.  Towar,  consisting  of  one  recorder,  one  overseer,  and  eleven  men, 
working  at  Buffalo  Rapids,  and  the  other  under  the  direction  of  Assist- 
ant Engineer  J.  J.  Durage,  consisting  of  one  recorder,  one  overseer, 
and  eleven  men,  working  at  Baker's  and  Wolf  rapids. 

Both  parties  left  Saint  Paul  July  23,  1880. 

The  work  at  Buffalo  Rapids  was  recommenced  August  16,  and  con- 
tinued until  October  26,  when  the  season's  work  was  closed.  There 
were  303  cubic  yards  of  rock  removed,  requiring  about  138  feet  of  drill- 
ing and  the  explosion  of  two  hundred  and  seventy-three  blasts.  In  ad- 
dition a  large  amount  of  rock  was  blown  into  deep  water,  of  which 
there  can  be  no  estimate  made.  During  the  last  two  seasons  a  channel, 
varying  from  100  to  150  feet  in  width  and  8,800  feet  long,  was  cleared. 
At  the  lower  end  of  the  rapids  a  channel  of  from  150  to  180  feet  in 
width  and  from  3  to  5  feet  in  depth  was  made.  The  slope  has  been 
very  materialy  reduced  and  steamboats  seldom  i^e  a  line  now. 

At  Baker's  Rapids  the  channel  used  by  the  st^mboats  was  cleared 
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to  a  depth  of  3  feet  and  for  a  width  varying  from  120  to  180  feet. 
Ranges  and  tarning-posts  were  established,  as  also  a  crib,  to  which 
lines  can  be  laid.  There  were  462^  feet  drilled,  two  hundred  and  fifteen 
blasts  exploded,  99  cabic  yards  of  rock  taken  out,  and  a  large  quantity 
blown  down  into  deep  water.  This  work  was  commenced  August  23, 
and  finished  September  24,  when  the  party  moved  to  Wolf  Bapids.  At 
this  point  the  river  is  divided  into  two  channels  (both  obstructed  by 
ledges)  by  a  large  rock  about  100  feet  long  and  from  30  to  50  feet  wide. 
I  ordered  the  work  done  on  the  left  channel.  The  water  there  flowed 
over  seven  ledges,  from  20  to  30  feet  apart,  some  of  them  holding  only 
about  3  to  4  inches  of  water,  and  none  of  them  over  1  foot.  A  channel 
300  feet  long,  100  feet  wide,  and  3  feet  deep  was  obtained,  and  a  large 
quantity  of  water  from  the  right  channel  drawn  in.  There  were  ^84 
feet  drilled,  two  hundred  blasts  exploded,  313  cubic  yards  of  rock 
blown  down  into  deep  water,  and  271  cubic  yards  of  rock  removed. 

The  work  done  at  all  of  these  points  has  materially  benefited  naviga- 
tion, but  more  work  is  needed  at  Baker's  and  Wolf  rapids,  as  well  as  in- 
termediate points. 

The  total  amount  of  work  done  on  the  river  during  the  season  was  as 
follows: 

Number  cubic  yards  rock  takeu  out 519 

Number  of  blasts 688 

Number  of  feet  drilled.: 984^ 

A  large  quantity  of  rock  was  blown  down  into  deep  water.  The  nature 
of  the  material  of  which  the  ledges  were  formeil  necessitated  a  great 
deal  of  drilling  and  many  blasts  for  the  work.  Comparatively  few  bowl- 
ders were  encountered. 

During  the  coming  season  two  large  parties  will  be  placed  in  the  field. 
The  work  will  cotisist  in  building  dams  just  above  Buffalo  Eapids;  near 
Custer  Creek;  near  De  Kussy's  Rapids;  near  the  town  of  Glendive; 
and  at  Beef  Slough,  and  in  removing  rock  at  a  point  about  6  miles  below 
Buffalo  Eapids;  at  a  point  about  14  miles  below  Buffalo  Eapids,  and  in 
completing  the  work  at  Baker's  and  Wolf  rapids. 

STATISTICS. 

Capt.  B.  B.  Kirk,  assistant  quartermaster,  United  States  Army,  in- 
forms me  that  during  last  season  there  were  shipped  from  the  depot  of 
Bismarck,  for  points  on  the  Yellowstone  Eiver,  2,192,173  pounds  of  mili- 
tary stores. 

Capt.  D.  D.  Wheeler,  assistant  quartermaster,  United  States  Army, 
informs  me  that  during  the  season  of  1880  there  were  shipped  from 
Tankton  to  points  on  the  Yellowstone  Eiver  30  mules  and  479,015  pounds 
of  stores. 

Lieut.  Francis  Woodbridge,  Seventh  Infantry,  acting  assistant  quar- 
termaster, informs  me  that  during  the  season  of  1880  there  were  shipped 
from  Fort  Buford,  Dak.,  to  points  on  the  Yellowstone  Eiver,  1  horse 
and  222,268  pounds  of  stores. 

Capt.  A.  E.  Ninnenger  (formerly  captain  United  States  Army)  informs 
me  that  the  exports  of  Montana  last  season  by  the  Yellowstone  amount- 
ed to  about  600  tons  of  hides,  pelts,  furs,  &c.;  that  shipment  will  be 
nearly  double  this  season.  New  towns  are  springing  up  in  the  valley, 
and  the  settlements  are  rapidly  increasing. 

Maj.  F.  P.  McElratb,  land  commissioner  at  Miles  City,  informs  me  that 
there  were  twenty-four  steamboat  arrivals  at  Miles  City  during  the  sea- 
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son  of  1880,  averaging  250  tons  of  freight  per  boat,  or  a  total  of  6,000 
tons,  wbich  iocladed  government  freight. 

flUMMABY  OF   RITKR   FREIGHT,  KXCLCSrVH   OF   INDIAN   DEFABTMENT  FBEIGBT. 

POIIBdl, 

Exports 1,900.0m 

Private  imports '. 6,810,319 

Goveniment  freight  from  BUmarck 3,192,171 

Govumiiient  freight  from  Yaokton 479,015 

Government  freight  from  Buford 332,  !69 

OovemtDent  freight  from  Big  Horn  Depot 23,136 

Oovemroent  freight  from  Fort  Keogb 374.09 

Total 13.200,000 

Ot  about  6,600  tona. 

M;  thanks  are  dae  to  Asaistant  Eogineers  Towar  and  Durage  for 
close  attention  to  and  excellent  execution  of  the  work  assigned  to  them. 

Money  statetnent. 

Jaly  1,  1880,  amonnt  avBilable ' 199.423  13 

Amount  appropriated  by  act  approved  March  3,  IWJt 30, 000  00 

r-—  »49, 423  13 

July  1,  1881,  amount  expended  during  fiscal  year,  ezclnuTe  of 

ontetandiug  liabilities  Jnly  I,  1H80 16,937  56 

July  1,  1881,  OQtaUndiDg  liabUlties 4,^9  70 

21,767  25 

July  1, 1881,  amount  available 27,665  8S 

Aniountthat  can  be  profitably  expended  infiscalyearendiDg  JnneSO,  1883.   100,000  00 
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IMPBOYEMENT  OF  THE  NAYIGATION  OF  THE  MISSISSIPPI  BITEB  BE- 
TWEEN SAINT  PAUL  AND  THE  MOUTH  OF  THE  ILLINOIS,  INCLUDING- 
IMPBOYEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS — 
IMPBOVEMENT  OF  GALENA  BIYEB  AND  HABBOB,  ILLINOIS — IM- 
PBOVEMENT  OF  OXnVBE  BIVEB,  MISSOUBI. 


bepobt  of  captain  alexander  mackenzie,  corps  of  enoineersy 
officer  in  charge,  for  the  fiscal  year  ending  june  30,  1881, 
with  other  documents  relating  to  the  works. 

United  States  Engineeb  Office, 

Rock  lalandj  IlLy  July  4, 1881. 

Genebal  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  operations  ander  my  charge  during  the  fiscal  year  ending  June  30, 
1881,  and  as  an  appendix  a  progress  report  (with  maps  and  platesf ) 
upon  the  work,  with  current  meters,  carried  on  near  Burlington  in  1878 
and  1879. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  of  Engineebs,  U.  S.  A. 


Captam  of  Engineers. 


U  I. 

OPEBATIONS  of  snag-boat   in   improvement   of  upper   MISSISSIPPI 

river. 

Under  this  appropriation  has  been  operated  during  the  past  year  the 
snag  and  dredge  boat  General  Barnard.  The  season's  operations  are 
fully  set  forth  in  the  appended  report  of  Assistant  Engineer  C.  W.  Dur- 
ham, to  whom  much  credit  is  due,  not  only  for  the  effective  work  of  the 
snag-boat,  but  also  for  the  valuable  information  collected  in  the  inter- 
ests of  navigation,  and  for  assistance  rendered  in  carrying  on  the  various 
w^orks  of  improvement  along  the  river. 

The  river  and  harbor  act  of  March  3,  1881,  provided  for  the  construc- 
tion of  a  light-draught  steamboat  to  be  used  in  connection  with  the 
General  Barnard.  The  original  estimate  for  this  boat,  which  was  thought 
to  be  ample,  was  $15,000,  but  the  recent  increase  in  cost  of  labor  and 
material  may  increase  the  cost  to  about  $20,000.  This  boat  will  be  built 
during  the  coming  winter. 

•  Not  printed. 
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An  important  duty  x>erformed  by  the  snag-boat  in  connection  with  its 
ordinary  work  is  the  frequent  and  practical  examination  of  all  bars  on 
this  section  of  the  Mississippi  River.  This  work,  which  is  done  without 
extra  expense,  furnishes  most  valuable  information  in  tracing  the  action 
of  the  river,  and  in  the  selection  of  points  and  preparation  of  plans  for 
improvement.  The  same  amount  of  information  could  only  otherwise 
be  obtained  by  expensive  and  continuous  special  surveys. 

The  annual  low- water  trip  of  this  boat  over  the  river,  the  relative  diffi- 
culties met  with,  and  the  highest  point  reached  in  successive  years,  fur- 
nish the  best  possible  evidence  of  the  result  of  the  works  of  improvement 
being  carried  on.  At  many  points  where  trouble  arises  from  change  of 
channel  or  from  the  formation  of  a  number  of  channels,  the  regular 
packets  discover  many  of  these  changes^  but  they  usually  have  no  time 
to  investigate  and  sometimes  do  not  take  advantage  of  the  best  water 
when  even  a  few  inches  is  of  so  much  importance.  Each  season  the 
snag-boat  has  discovered  and  marked  out  a  number  of  such  channels, 
thereby  greatly  facilitating  navigation.  The  small  amount  of  appro- 
priations, the  expense  attending  the  running  of  the  boat,  and  the  local 
work  required,  do  not  permit  of  many  trips  during  the  season,  and  not 
as  much  of  this  work  can  be  done  as  is  desirable,  but  it  is  hoped  that  in 
the  future,  with  the  aid  of  the  additional  boats  now  employed  on  improve- 
ments, more  work  can  be  done  in  this  direction. 

Amounts  of  appropriations  heretofore  recommended  have  been  invari- 
ably reduced  by  Congress,  and  had  not  alotments  been  made  from  the 
general  appropriations  the  work  of  the  snag-boat  would  have  been  seri- 
ously impaired.  This  wo^k  being  of  great  importance  to  the  interests 
of  navigation,  both  directly  in  the  oMinary  operations  of  a  snag-boat, 
and  indirectly  through  the  assistance  furnished  the  various  branches  of 
improvement,  the  appropriation  under  which  it  is  carried  on  is  an  im- 
portant one,  and  as  the  estimates  are  based  on  the  actual  cost  of  oper- 
ating the  boat,  more  serious  injury  results  from  a  reduction  than  when 
ordinary  appropriations  are  under  consideration.  I  would  therefore 
respectfully  recommend,  for  operating  expenses  of  the  General  Barnard 
and  the  light-draught  boat  to  be  built  in  the  coming  winter,  an  appro- 
priation of  $30,000  for  the  fiscal  year  ending  June  30, 1883. 

As  bearing  upon  the  general  improvement  of  the  Upper  Mississippi 
rather  than  any  special  locality  or  section,  I  submit  the  following  in 
connection  with  this  report : 

SHEER-BOOMS. 

While  all  bridges  crossing  the  Mississippi  are  to  a  certain  extent 
obstructions  to  navigation,  the  necessity  for  their  existence  is  acknowl- 
edged, but  it  is  of  great  importance  that  all  possible  means  be  employed 
to  render  them  the  least  troublesome  and  dangerous,  and  make  their 
passage  by  boats  and  rafts  comparatively  safe.  An  act  of  Congress 
approved  March  3,  1875,  calls  for  an  inquiry  into  the  expediency  of 
establishing  sheer-booms  at  bridges,  and  the  report  of  a  Board  of  En- 
gineers, appointed  for  the  purpose  of  considering  the  matter,  submitted 
to  the  honorable  the  Secretary  of  War  February  19, 1877,  recognizes 
the  necessity  of  such  work  and  presents  plans  for  the  various  bridges. 
A  statement  submitted  to  Congress  in  1880  by  the  river  interests  pre- 
sents very  clearly  the  importance  of  booms  or  other  works  for  facilita^ 
ing  navigation  at  the  various  bridges,  and,  as  a  means  of  more  speedy 
and  reliable  accomplishment  of  this  work,  asks  for  an  appropriation  hy 
Congress.     Knowing  the  great  necessity  of  the  work,  but  having  no 
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means  at  my  disposal  for  carrying  it  out,  I  have  corresponded  with 
several  of  the  bridge  companies,  but  as  yet  have  accomplished  bat  little, 
and  it  cannot  be  expected  that  these  companies  will  voluntarily  look 
upon  the  matter  in  the  same  light  as  those  interested  in  navigation  or 
improving  the  river.  It  is  of  great  importance  that  some  action  should 
be  taken  by  Congress,  either  compelling  the  railroad  and  bridge  com- 
panies to  put  in  such  works  as  may  be  deemed  necessary,  or  that  an 
appropriation  for  the  improvement  be  made. 

The  plans  submitted  by  the  Board  of  Engineers  would,  in  the  light  of 
more  recent  experience,  require  some  modifications,  and  if  this  work 
were  to  be  done  by  the  government,  it  would  in  my  opinion  be  desirable 
to  revise  these  plans  after  consultation  on  the  ground  with  the  most 
experienced  raft-boat  and  packet  pilots.  Until  such  plans  are  prepared 
it  is  impracticable  to  give  the  cost  of  work,  but  an  approximate  estimate 
for  all  the  bridges  would  be  $100,000. 

SAWDUST. 

There  was  referred  to  me  last  month  a  communication  addressed  to 
the  honorable  the  Secretary  of  War,  by  the  Saint  Paul  Chamber  of  Com- 
merce, and  relating  to  the  deposit  of  sawdust  in  the  Mississippi  Eiver. 
By  indorsement  of  the  Chief  of  Engineers,  I  was  requested  to  give  the 
matter  my  attention  with  a  view  to  presenting  the  matter  to  Con- 
gress in  this  report.  Having  no  funds  available  for  a  special  examina- 
tion, I  must  depend  for  my  information  upon  the  records  and  such  facts 
as  are  gathered  in  connection  with  the  improvement  of  the  river.  Since 
the  receipt  of  this  communication  the  Assistant  Engineer  in  charge  of 
the  section  of  the  upper  river  materially  affected  by  the  deposit  of  saw- 
dust, has  been  so  busily  employed  in  connection  with  the  works  of  im- 
provement that  no  new  information  ha«  been  obtained.  As  based  upon 
general  information  and  records  of  the  office,  I  can  say  that  at  all  points 
where  improvements  have  been  oiade  above  Lake  Pepin,  it  is  shown 
that  many  of  the  bars  are  largely  composed  of  sawdust.  It  has  also 
been  found  in  the  bars  a«  far  down  a«  Winona.  That  the  promiscuous 
depositing  of  sawdust  in  the  river  is  a  public  evil,  and  liable  to  injui^e 
navigation,  has  been  acknowledged  by  all,  who,  from  their  connection 
with  the  river  improvements,  have  hjul  occasion  to  practically  investi- 
gate the  subject;  and  Congressional  or  State  legislation  prohibiting 
deposit  of  sawdust  or  other  refuse  in  the  Mississippi  Riv^er,  would  seem 
very  necessary.  The  river  and  harbor  act  of  August  14,  1876,  directed 
the  Secretary  of  War  to  report  to  Congress  what  legislation  was  neces- 
sary for  the  preservation  of  public  works.  A  full  report  on  this  sub- 
ject and  form  of  act  is  found  in  the  Report  of  Chief  of  Engineers  for 
1877,  but  as  yet  Congress  has  taken  no  action  on  this  subject. 

LIGHTING  THE  DAMS. 

It  is  very  important  that  lights  should  be  kept  up  at  the  ends  of  cer- 
tain of  the  spur  dams  at  certain  stages  of  the  river.  As  a  rule  the  chan- 
Bel  passes  near  them,  and  on  dark  nights  it  is  difficult  for  a  pilot  to  locate 
them.  The  necessity  of  this  work  is  fully  recognized,  and  I  think  ar- 
rangements will  soon  be  made  by  the  Light  House  Department  for  car- 
rying it  out.  Should  their  appropriation  be  insufficient  for  this  work  at 
present,  I  believe  the  lights  are  a  sufficiently  important  accessory  to  cer- 
tain of  the  dams  to  warrant  the  temporary  establishment  of  these  lights, 
the  cost  to  be  paid  from  the  general  appropriation  for  improvement  of 
the  river. 
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WATER  GAUGES. 

During  the  past  year  daily  gauge  readings  have  been  obtained  at  tiie 
following  points :  Redwing,  Hastings,  Alma,  McGregor,  Winona,  Lan- 
sing, Clinton,  Le  Claire,  Burlington,  and  Perugue  Island.  The  readings 
at  Saint  Paul,  Saint  Louis,  Dubuque,  and  La  Crosse,  are  furnished  by  the 
courtesy  of  the  Chief  Signal  Officer  of  the  Army.  These  records  are 
obtained  at  trifling  expense  and  will  prove  of  great  benefit  iu  consid- 
ering certain  river  phenomena.  Some  arrangement  is  desirable  by  which 
the  stage  of  the  river  at  various  points  may  be  more  generally  published 
in  the  daily  papers  for  the  benefit  of  navigators.  This,  if  Yiow  done, 
must  be  at  the  papers^  expense,  and  in  individual  cases  the  returns  would 
not  justify  the  excessive  cost.  This  information  would  be  of  great  assist- 
ance in  loading  vessels,  and  in  estimating  the  progressive  effect  of  floods, 
&c. 

ICE  HABBORS. 

The  establishment  of  several  ice-harbors  on  the  upx)er  river  is  of  great 
importance,  but  few  now  existing;  and  to  avoid  damage  by  ice  most  of 
the  boats  must  be  hauled  out  on  ways  for  the  winter.  The  necessity 
of  these  harbors  was  fully  demonstrated  during  the  past  winter,  and 
if  the  loss  due  to  their  absence  were  known,  I  have  no  doubt  it  would 
go  far  towards  carrying  out  the  desired  work. 

PIERS. 

In  accordance,  as  claimed,  with  authority  granted  by  section  5254  of 
the  Eevised  Statutes  of  the  United  States,  piers  are  continually  beiog 
built  by  the  various  lumber  firms  and  others  in  the  river,  but  in  few 
cases,  as  far  as  is  known  to  this  office,  has  any  action  been  taken  hy 
those  building  them  which  has  permitted  previous  consideration  of  the 
special  cases.  Such  special  examination  is  necessary;  and  while  do 
work  of  this  kind  yet  done  interferes  with  general  navigation,  \ht 
habit,  if  continued,  may  cause  trouble. 

IN   GENERAL.      • 


' 


The  preliminary  report  of  the  "Mississippi  River  Commission"  on  tie 
Upper  Mississippi  River,  from  Falls  of  Saint  Anthony  to  the  month  of 
the  Missouri  River,  submitted  to  Congress  March,  1881^  and  printed  as 
H.  R.  Ex.  Doc.  No.  95,  Forty -sixth  Congress,  third  session,  contains,  as 
Appendix  C,  certain  memoranda  relating  to  the  improvement  of  the 
river,  giving  a  history  of  work  in  the  past  and  projects  for  the  future; 
also,  as  Appendix  D,  a  circular  letter  addressed  to  those  interested  in 
the  navigation  of  the  river,  and  the  replies  received  thereto. 

A  pamphlet  published  by  the  combined  lumbering  interests  of  the 
Mississippi,  and  presented  to  Congress  during  its  last  session,  also  con- 
tains much  usefiil  information  to  those  interested  in  the  river  navigation, 
and  presents  the  most  cogent  reasons  for  granting  liberal  appropriations 
for  continuing  the  work  now  commenced.  The  committee  state  in  their 
memorial  as  follows: 

The  evidence  that  the  work  already  done  under  the  snperYision  of  the  government 
engineers  has  benefited  verj-  materially  the  commerce  of  the  river,  ia  abundant,  com- 
plete, and  conclusive. 
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Money  statement 

July  1,  1880.  amount  available $11,840  52 

Amount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

$36, 840  52 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 8,493  93 

July  1,  1881,  amount  available 28,340.59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    ^,  000  00 


report  of  mr.  c.  w.  durham,  assistant  enoineer. 

United  States  Engineer  Office, 

Bock  lalandy  III,  July  1,  1881. 

Captain:  I  have  the  honor  to  present  my  annual  report  on  ** improving  Upper  Mis- 
sissippi River^  for  the  fiscal  year  ending  «June  30,  1881,  together  with  some  statistics 
of  commerce  and  navigation.  During  the  spring  of  1880  the  snag-boat  General  Bar- 
nard was  put  in  thorough  repair,  and  on  July  20  began  her  seaHou's  work. 

From  July  20  until  October  30  she  was  employed,  as  heretofore,  between  Saint  Paul 
and  the  mouth  of  the  Missouri  River  in  removing  snags,  impending  trees,  wrecks, 
&c.,  dredging,  assisting  steamboats,  establishing  water-gauges,  buoys,  and  channel- 
marks,  making  sni'veys  and  reconnaissancesL  trausportiu|r  government  property,  and 
rendering  occasional  service  to  the  works  of  permanent  improvement.  Between  No- 
vember 1  and  4  a  portion  of  the  crew  were  engaged  in  laying  her  up  in  winter  quar- 
ters at  Quincy,  111. 

During  the  season  of  1880  excellent  service  was  performed  at  several  localities, 
among  which  may  be  mentioned  the  remot'al  of  snags  at  or  near  Kaposia.  Pine  Bend, 
Diamond  Blufif,  Crat's  Island,  Beef  Slough,  Betsy  Slough,  Picayune  Chute,  Coon 
Slough,  Crooked  Slough,  Cassville  Slough,  Tully  Island,  Louisiana,  Clarksville, 
Darclenne  Island,  Enterprise  Island,  and  Westport  Chute. 

In  August  examinations  were  made  at  Gilbert's  Island,  Cuivre  River,  and  Smith's 
Bar. 

In  October  the  Barnard  made  an  inspection  trip  from  Hastings  to  Saint  Louis  with 
''Mississippi  River  Commission''  on  board,  and  also  a  hydrographio  survey  of  about  (5 
miles  of  river  in  vicinity  of  Louisiana,  Mo.,  and  Krider's  Bend.  During  the  season 
soundings  were  frequently  taken  on  the  bad  bars  and  crossings,  and  results  recorded. 

An  extremely  high-water  stage  occurred  in  July,  1880,  it  being  the  highest  known 
on  a  portion  of  the  upper  river.  In  order  to  ascertain  the  high-water  elevations  at 
various  points,  and  the  high-water  slope  of  the  river  for  future  reference,  levels  were 
taken,  bench-marks  established,  and  results  recorded. 

SUMMARY  OF  OPERATIONS  OF  UNITED  STATES  STEAMER  GENERAL   BARNARD,   SEASON 

OF  1880. 

Snags  removed 265 

Leaning  trees  pulled  back 47 

Leaning  trees  felled 4,351 

Steamboats  assisted 4 

Dredging,  hours 15 

High-water  elevations  taken 46 

Miles  run - 3.994 

During  April  and  May,  1881,  the  General  Barnard  was  put  in  readiness  for  service, 
and  on  tiie  21st  of  May  began  her  season's  work.  Yroia  that  date  until  the  close  of 
the  fiscal  year  she  was  employed  between  the  mouth  of  the  Missouri  River  and  Rock 
Island,  HI.,  and  in  Cuivre  River,  Missouri. 

RIVER  NOTES. 

During  July,  1880,  occurred  a  very  high  stage  of  water,  and  the  river  was  at  a  ^ood 
boating  stage  until  the  latter  part  of  August,  from  which  time  until  the  end  ot  the 
season  the  nver  was  quite  low,  and  the  larger  boats  went  up  stream  no  farther  than 
La  Crosse  or  Winona,  the  lighter  ones  stopping  at  Hastings,  which  is  27  miles  below 
Saint  Paul.    I  give  a  list  of  channel  depths  on  some  of  the  worst  bars  at  the  lowest- 
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•nati-T  ppriods  of  IflPO:  RnbinsoD'n  Islaml,  1  foot  8  inches;  Niningpr  Slongb,  3  fwl; 
h.iid  lit' PrcHcntt  Islaad,  4  fi>et;  aboTfi  Wabasha,  :i  fept  7  inchPB;  Crat's  Island,  3  fwl 
einclies;  ll^ef  Sluui:li,  Atm;  Cliimiie.v  Rcii:k,  4  feet;  Kolliut;  Sloiie,  4  feet;  WiiiuDa, 
3  feel  l>  inches;  Dresbnch,  4  feet;  liraiiil  Crossing,  3  feet  G  inches;  Rush  Chiitr.  4  feci; 
Gn-gorj-'it  Laniling,  4  fw-t;  Tnlly  IslaniJ,  4  leet;  Smuot's  Bar,  3  li-et;  Wyaconda,* 
feet;  (iilliert's  lalaud,  3  feet  6  itiches;  Mnndy's  Lauding,  3  feet  6  iDchea;  Dardeimc 
laluiid,  5  feet. 

The  fiillon-ing  talile  sbnws  nliserved  channel  depths  on  the  worst  bars  in  IC<H)  and 
the  stHge  of  the  river  al  the  time  of  the  obsvrvalioD,  from  n  hich  we  ealioiate  and 
give  ilio  thivretical  depth  at  est reme  low-w»i*r;  tho  actual  depth  at  low-water  would 
be  gentrally  somewhat  KTeater  than  llie  depth  given,  owing  to  the  scour  on  the  reefc 
which  ordioarily  takes  place  wheu  the  water  reacbes  a  very  tow  stage. 

Litl  of  bar$  and  chamiel  depthi  oa  Upper  Mi$>iMippi  River,  ttaton  of  18."0. 


.■xr.'. 


id  No.  10 Jnlj  i 


-'"'"£.': 


Si-ad  LnkP  Pppin 


Grata Istand  (bend).. 
CnU  Island  (foot)   .. 


T«pt« 

D 
BwfSI. 


JJJt  ! 

\\ 

-,„. 

.« 

IS 

6,0 

Oc^     1 

(.5 

TT  bad  nlMtmrtion  Ja*t  bt^lav  SalM 
I      i>aD]i  DDl;  30  inches   water  u  Ik 

1.5     B«S"t'li*i'^       '**"■ 

2.0     Soni.'liui.'H  bad,  but  quite  nwd  in  im. 

1.0  I  Two  bail  rrowinca. 

LU  ,  Uuvb  Improved  by  COD  otmellonnMaH 

,      lir.    Sot  Ina  thui  31  feet  Id  IBM. 
0.8     RundiDllUO. 


'  Mix-h  )>vtl< 
'  Good  In  IM 


ImproTi^  by  co 
I  ifot  IfK  tliHn 
.  ln.|iiuv<.il  bj  a> 

Uoud  in  ISSO. 


■  Ilian  (or  wTer>I  yran  pi» 


tJon  of  danu,  *t 


ir  Prrawtt  in  if.S  ta* 
areetlnl«in.    Onl}-)) 


1.  S  ■  Vrny  bad  bar.  for  manv  i 


bnblyUbi'lsntl 
fork  of  iinprsFf' 
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List  of  bars  and  channel  depths  on  Upper  Mississippi  River,  season  of  1880 — Continued. 


Name  of  bar. 


Chimney  Rock. 

Do 

Do 

BoUinestone . . . 

Do  .'."I.*! 
Betsy  Sloagh . . 


Winona.. 
Do. 
Do 


Homer 

Do 

LamoOle 

Queen's  Bluff . 


Drosbach 

Do 

La  CroMie 

Grand  Crossing 

Do 
Cassville  Slough  (foot) 

Do 

B«»llevue , 

Sand  Prairie , 

Do  

Do 

Arnold's  

Below  Dark  Slough 

Do 

AboTp  Lyons 

Do.* ,.. 

Buffalo 

Rush  Chute 

Burlington  to  Dalles. .. 

Montrose , 

Gr»»gory's  Landing 

Tally  Island 

Smoot's  Bar 


Wj-acnnda 

Do 

2nincy 
rmstrong  Island 

Do     

Gilbert's  Island... 

Do 

Do 

Do 

Do 

Hundy's  Landing 

Do 

Do 

Hickory  Chute . . . 
Krider's  Bend  . . . . 

Do 

Slim  Inland 


Wesport  Chute  . , 
Daraenne  Island. 


• 

■*a 

A 

« 

•« 

Date. 

"S 

> 

s 

x> 

o 

1880. 

Feet. 

Aug.  10 

4.5 

Oct      1 

4.0 

Oct      7 

4.0 

July  28 

5.0 

Aug.  10 

4.5 

Oct      7 

4.0 

July  26 

6.0 

Aug.  11 

4.3 

Sept  30 

3.5 

Oct      7 

4.0 

July  26 

5.0 

Aug.  12 

4.5 

July  26 

8.0 

July  24 

8.5 

July  24 

5.0 

Am.  12 

4.0 

July  24 

8.0 

Sept  30 

4.0 

Oct      7 

3.5 

Aug.  17 

4.5 

Oct      9 

5.0 

July  22 

10.5 

July  22 

12.0 

Aug.  19 

5.0 

Sept  27 
July  22 

7.0 

9.0 

Aug.  19 

6.5 

Oct      9 

5.5 

Aug.  19 

5.3 

Oct      9 

6.5 

Aug.  21 

5.5 

Aug.  22 

%     *-^ 

Aug.  21 

♦     4.0 

Sept    6 

6.0 

Aug.  22 

4.5 

Aug.  24 

.       4.0 

Sept    5 

6.0 

Aug.  24 

8.0 

Aug.  24 

4.0 

Sept    5 

6.5 

Sept    5 

8.0 

Aug.  2r> 

4.5 

Oct    29 

5.5 

Aug.  27 

4.0 

Sept    4 

4.8 

S«pt  17 

5.0 

Oct    21 

4.0 

Oct    29 

'B.5 

Aug.  28 

6.0 

Sept    4 

6.0 

Sept  17 

4.5 

Oct    29 

5.0 

Aug.  28 

5.5 

Sept    3 

7.5 

Aug.  28 

6.5 

Aug.  28 
Sept    2 

6.0 

6.0 

Remarks. 


Very  bad  obstruction  to  rafts  on  ac- 
count of  crookedness  of  channel. 

Formerly  one  of  the  worst  obstructions 
on  the  riyer.  but  now  much  improyed 
by  daras. 

Formerly  yery  bad,  now  improyed,  not 
less  than  5  feet  in  1880. 

Very  bad  for  several  years,  only  34 
inches  in  1879 ;  4  feet  m  1880.  Works 
now  constructed  will  effect  further 
improyement. 

Bad  in  1879. 

Good  in  1880. 

Improyed  in  1878,  formerly  bad  obstmo- 

tion. 
Very  bad  obstruction.     Riyer  wide, 

with  several  minor  channels. 
Improved  by  dams  in  1878  and  1879. 
Very  crooked  channel. 

Bad  sticking  point  for  many  years. 
Improved  in  1879  and  1880. 
Improved  in  1878. 

Good  in  1880.  Very  bad  for  several 
years  previous. 

Bad  obstruction. 
Good  for  several  years. 

Good  for  several  years. 

Tolerably  good  in  1880. 

Very  bati  obstruction. 

Very  bad  obstruction,  only  3  feet  in 

lowest  water  of  1880. 
Bad  for  several  years. 
Bad  obstruction. 
Good  in  1880. 
One  of  the  worst  obstructions  below 

Keokuk ;  3  feet  in  1880. 
Very  bad  in  former  years.    Somewhat 

better  in  1880. 
Improvement  in  1879  by  dams,  Sec. 
Good  in  1880. 

"Worst  obstruction  below  Keokuk. 
Now  being  improved  by  dams. 


Very  bad  in  1880. 


Good.    (New  channel.) 

Good    in  1880.     Very   bad    for   some 

years  previous. 
ImprovtHl  in  1879.    Formerly  the  worst 

place  below  Keokuk. 
Very  bad  obstruction. 
Bad  in  1880. 


STATISTICS  OF  COMMERCE  AND  NAVIGATION. 


Lumber, 


The  most  important  bnsiness  interesta  on  the  Upper  Mississippi  and  its  principal 
tributaries  is  the  Inmber  trade,  giving  employment  to  great  numbers  of  men  and  up- 
-wards  of  100  steamboats  which  are  used  in  guiding  and  propelling  rafts. 


Wi 
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Between  the  month  of  the  Chippewa  and  Saint  Loais  there  are  75  mills  on  the  mkin 
river  with  lui  annual  day  sawinc  capaRitv  <if  650,000,000  feet,  employing  some  15,OU0 
men  aud  representing  al)uiil  tl5,l>0U,<XKj  of  i:apital. 

On  thp  Upper  Miwiuippi  and  its  tributaries,  the  Saint  Croix,  Chippewa,  WisconsiD, 
and  Black,  there  are  about  200  mills  eneaged  in  the  manufacture  of  Inniber,  ths 
greatiT  part  of  which  product  is  floated  into  the  former  atreara.  The  eetiniat«i  pnid- 
net  of  whit«  piue  floated  into  the  MiMiasippi  HIver  iu  IBeO  was  2,000,000,000  foci ;  in 
18:9,  1,500.000,000  feet ;  in  1»78,  900,000,000  feet ;  in  IW7.  750,000,000  feet. 

The  fullowiuf;  tabic  shows  the  amount  nf  lumber  manutactnred  on  the  Upper  His- 
sisHippi  and  tribuiaries  in  I6UU,  1879,  and  187H. 

Table  thoiring  lumber  buriiwiu  of  Upper  Mitiiuippi  and  tribularia  for  1?60,  ISJS,  and  iSVi. 


Nmd«>.  looUlUe*.  Ite. 

1880. 

187B. 

1SJ8. 

W.  D.  Waahbnni  i  Co.,  Farnhun  li  Lonjoj,  Camp  & 
Laird™Norl"on  ^  Co'.'w.  Sl  i'.TitmlBg,  Yooman's 

Fat. 

104,  WU.  *3S 
M,4S0.0W 
l*4,Jg3,ffl»S! 

i«2.Mi.«oa 

213,288,000 

lS2,«7i,(r7S 

3*1,  SOS,  870 

83,000,1)00 
60,000,000 

103,688,555 

77.S2»,000 
23.750,000 

120,1(24.000 

115,042,000 

108.200,000 

100.000.000 

280.000,000 

M,  105,  000 
60,000,000 

138, 813.  W 

41.3Og^0M 
18.725,0« 
S3. 01,019 

scmow 

M.gSO^IS 
58,520,000 

128.000,001 
35, 10%  001 

iDEram.  Ki'nnfdf  Sl  Day,  imtmqne  Lnmber  Companr, 

and  three  Whsrn™.  at  Dnboriiio    

W.  J.  Young  iL  Co..  C-  Lamb  ft  Sons,  and  five  oth«r 

We™!."  uwr'ft'benkSi'iii,  DiiD"«'h?Goold  i'Co ',  kod 
eleht  otiiar  flrma  at  Kock  Island.  Dareuport,  .and 

SchuleDbfrK,  Hoecklcr  dt  Co.,  HerssT.  Bean  &  Brown. 

Eaa  Clalro  Lnmbsr  Company,  Danlsl  Shaw  &  Co.,  and 

•'".'■irs'-BK.'iK:;.':!^'-^.'™^?'.."^..!*:, 

1.5I2,W1,0;4 

l,liS,3l>8,M6 

S02.4Z3.M 

In  addition  to  the  above  ainonnt  of  Inmlwr  there  wjre  mannfactared  in  1860  «bunt 
500.000,000  HhiuElea  and  irjO.OOO.OOO  lath. 

The  product  of  the  Wisconsin  Kiver  is  omitted  from  the  above  statement,  inasmneh 
as  nearly  ail  the  lumber  made  on  that  river  is  shipped  by  rail. 

In  order  to  show  the  entire  lumber  business  of  the  Upper  Mississippi  Valley  (omit- 
ting shingles,  lath,  &,<!.)  for  the  past  five  seasons  is  given  the  following  sammaiy: 

jSanniary. 


Locality. 

Lnmber  mannCwtu 

rKl. 

IBM. 

187B. 

IBM. 

1877. 

18M. 

Ftet. 

■81,130.899 
132,475,078 
381,005,370 
82.000,000 
175,000.000 

FhL 

«8T,23a,K5 

100.000.000 

360,000,000 
H»;  177,025 

870, 701, 608 

128,000:000 
35,202,000 
193, 039. 314 

450,840,424 
143: 523: 000 

K».KJ.m 

,SiSS 

70.852.741 
154,700,001 

Aggregate  .... 

1.TS2.520.84J 

■■"'■•"- 

785,402.812 

860,001.1*2 

1.178, 179. -4* 

StceipU  at  Saint  X«i»/nm  Upp^  Mimi$Hppi  Biter. 

1880. 

1879. 

IffiK 

ssr"'.*™^.!^.:??. piit- 

229,S<0.ftn 
105  24a:  850 
41,028.400 

27,713,700 

in.  800,731 
88, 057, 300 
X9. 441.  SOI 
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STEAMBOATS  AND  FREIGHT. 

The  principal  steamboat  lines  on  the  Upper  Mississippi  River  are  the  Keokuk 
Northern  and  Diamond  Jo.  There  are  also  some  independent  boats  carrying  freight 
and  passengers.  The  total  amount  of  freight  carried  by  these  two  lines  was,  in  1860, 
567,180  tons;  in  1879,  411,862  tons;  in  1878,  430,000  tons.  Being  unable  to  obtain 
the  requisite  information,  no  estimate  of  amount  of  freight  carried  by  the  independent 
boats  IS  given. 

Statement  of  amount  of  freight  received  at  and  shipped  from  Saint  Louis  hy  the  Upper  Mia- 

eissippi  River  for  six  years. 


1880. 

1879. 

1878. 

1877. 

1876. 

1875. 

Received 

Tons. 
226,095 
55,260 

Tons. 
221.285 
•66,990 

Tons. 
174,065 
67.320 

Tons. 
136, 715 
68,565 

Tons. 
224.860 
93,360 

Tons. 
198,100 

Shiooed 

96,225 

Total  carried 

281,355 

288,275 

241,385 

205.280 

318,220 

294,325 

NOTB.— In  addition  to  receipto  of  1880  by  boats,  there  were  received  198,315  tons  of  lumber,  logs,  and 
shingles  h^  rafts. 

Receipts  and  shipments  of  leading  articles  at  Saint  Louis  hy  Upper  Mississippi  Biver  boats  in 

1880. 


Articles. 


\  . 


Floor barrels 

Wheat .• bushels 

Com do. 

Oats do. 

Rye do. 

Barley do. 

Cotton bales 

Fork barrels 

Hams I)Otuids 

Heats ,.do. 

Lard do. 

Cattle head 

Hogs do. 

Sheep do. 

Horses  and  moles do. 

Hay bales 

Apples barrels 

Butter poonds 

Hides do. 


Shipments. 


11,505 
19,670 

369 
2,817 

270 
2,315 

216 

233 
89,275 
43.162 
78,355 


The  following  table  affords  a  comparative  view  of  the  relative  amount  of  navigation 
at  various  locafities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

Statement  ofsteamersy  hargesy  and  rafts  passing  various  bridges. 


Locality  of  bridge. 


Hastings  ... 
Winftna  ... 
La  Crusse . . 
Dubuque . . . 

Clinton 

Bock  Island 
Burlinzton  . 
KeokuK 

Soincy 
annil)al... 
Louisiana  .. 


Steamboats. 


1880. 


2,065 
4,593 
3,539 
8,625 
3,253 
2,664 
1,871 
1,868 
1,831 
1.925 
1,459 


1879. 


2,468 
3,760 
2,827 
2,894 
2,643 
2.514 
1,251 
1,562 
1,632 
1,586 
l,8n6 


187a 


2,948 
2,095 
2,189 
1.  9.'.0 
1,643 
1.318 
1,519 
1,450 
1,393 
1,390 


Barges. 


1880. 


1879. 


448 

897 

883 

1,362 

605 

W9 

878 

,020 

996 

642 

750 

694 

662 

890 

851 

616 

815 

760 

549 

705 

545 

187& 


1,115 
842 
884 
913 
613 
624 
781 
524 
549 
645 


Bafts. 

1880. 

1879. 

20 

64 

1,392 

1,889 

1,278 

1,077 

1,375 

801 

*646 

*590 

782 

671 

522 

867 

849 

269 

237 

260 

110 

120 

1878. 


868 
694^ 
694 
*383 
352 
254 

"i9i 

156 
89 


*  Partial  record. 
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That  portion  of  the  Missisaippi  River  between  Saint  Pant  and  the  moath  of  the  lUi' 
Dois  River  liea  partly  in  the  customs  district  of  Minneaota  and  partly  in  the  district 
of  New  Orleaus.  Surveyors  of  ciiHtoina  aru  located  at  BurlingtoD  and  l^ubuqae,  lovrt', 
Oalena,  III. ;  Saint  Paul,  Minn.,  and  La  Crosse.  Wis. 

In  the  folloniug  statement  is  given  the  total  exhibit  of  the  port  of  Saint  Lonii, 
where  the  greater  part  of  the  Upper  Mississippi  boats  are  registered,  and  which  in- 
olodeamany  of  the  Lower  Mississippi,  Missouri,  and  Illinois  River  boats. 


Port. 

CoUecUons 

EonUed 
tonnng^ 

y^i. 

»1,1T3.5»7 

Hone. 

1«,TI)3 

HI.  974 
2.4H 

2.332 
3.1131 

Skint  Fkol 

There  are  t«n  internal -re  venae  districts  bordering  on  the  Mississippi  River  betwero 
Saint  Paul  and  tbe  mouth  of  the  Iltinois  River.     Each  of  these  districts  is  compowd 

of  a  lar^e  unuiber  of  counties,  the  greater  portion  of  which  do  not  touch  the  river, 
but  the  lialk  of  the  revenue  to  the  government  comes  &om  the  sections  bordering  on 
the  river  and  tributary  to  its  uuvigatioii  and  oonimerce.  1  give  below  a,  table  Ktiow- 
ing  the  designation  of  the  districte  touching  the  river  between  the  points  aliove 
named,  (he  resideuceof  the  collector,  and  the  amount  of  collections  for  the  fiscal  year 
ending  JuQo  UO,  1B40. 


DlRlict. 

}£iB. 

Boch 

tm.33»3 

lS5,5Wi« 
114  OBJ  « 
M3.  in  It 

i.m,78iM 

KSngu» 

Very  respectfully,  your  a. 


As  heretofore,  ander  this  appropriation,  works  have  been  carried  on 
for  the  improTemeut  of  through  navigation,  consisting  in  closing  and 
spnr  dams,  and  shore  protections  of  brush  and  stone. 

Tbe  appended  reports  of  United  States  Civil  Engineer  M.  Meigs  and 
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Assistant  Engineers  E.  F.  Hoffman  and  J.  L.  Gillespie  give  in  detail 
the  work  done  and  results  obtained  in  their  respective  districts.  To  these 
gentlemen  much  credit  is  due  for  the  manner  in  which  they  have  per- 
formed their  duties. 

Improvements  were  carried  on  during  the  past  year  by  contract  at  Red 
Wing,  Wabasha,  Fountain  City,  Winona,  Horse  Island,  and  Keithsburg, 
and  by  day's  labor  at  Nininger  Slough,  Beef  Slough,  Pomme  de  Terre 
Slough,  Ca^sville,  Gutteuberg,  Rush  Chute,  and  Shokokon  Slough. 

Owing  to  the  extreme  high  stage  of  the  river  during  summer  of  1880, 
and  the  lateness  of  the  passage  of  the  river  and  harbt>r  bill,  most  of  the 
above  work  did  not  commence  until  September,  and  all  work  was  sus- 
pended quite  early  on  account  of  the  freezing  of  the  river,  but  in  the 
short  time  available  for  work  much  was  accomplished. 

Since  the  opening  of  navigation  this  spring  the  river  has  remained 
high,  and  no  special  examinations  have  therefore  been  made  of  tne  im- 
proved localities  since  the  completion  of  the  works,  but  from  the  changes 
which  commenced  to  take  pljU5e  while  construction  was  going  on,  and 
general  examinations  since,  it  can  be  stated  that  the  same  good  results 
w^re  obtained  as  in  former  years.  The  portions  of  the  channel  improved 
previous  to  last  season  have  continued  during  the  past  year  to  grow 
better,  and  the  results  have  show.n  that  the  system  being  followed  will, 
in  time,  accormplish  all  that  is  expected  of  it. 

During  the  past  season  as  much  of  the  work  as  could  be  laid  out  suf- 
ficiently in  advance  was  done  by  contract;  but  as  much  of  the  work  must 
necessarily  be  done  by  day's  labor,  four  complete  plants,  consisting  each 
of  one  tow-boat  and  nine  barges  are  being  procured,  and  will  be  availa- 
ble for  the  present  season's  work.  With  these  plants  and  the  large  quan- 
tities of  stone  and  brush  being  collected  in  advance,  a  much  greater 
amount  of  work  can  be  accomplished  than  under  the  system  heretofore 
followed.  The  act  of  Congress  of  March  3, 1879,  provided  that  $20,000 
might  be  used  for  testing  the  *' Adams  Flume,"  and  the  bar  below  Read's 
Landing  was  selected  for  the  experimental  work.  Mr.  Adams  has  as  yet 
done  nothing  towards  putting  his  invention  to  a  practical  test,  and  as  the 
bar  heretofore  reserved  has  become,  through  the  removal  of  others,  the 
mdst  troublesome  obstruction  below  Lake  Pepin,  the  work  laid  out  for 
this  season  contemplates  its  improvement. 

The  necessity  for  owning  ^,nd  operating  a  dredge  on  this  section  of  the 
river  has  been  very  apparent  during  the  past  year,  and  it  is  hoped  ar- 
rangements can  be  made  for  constructing  one  during  the  coming  winter. 
The  work  of  the  present  season  has  been  commenced,  but  as  yet  little 
has  been  accomplished  owing  to  continued  high  stage  of  wat«r.  Con- 
tracts have  been  let  for  constructing  dams,  &c.,  near  Wabasha,  and  be- 
tween Fountain  City  and  Winoua.  Work  will  be  carried  on  by  day's 
labor  at  such  other  points  as  the  coming  low- water  may  show  to  be  most 
in  need  of  improvement- 
Much  of  this  work  will  be  done  between  Saint  Paul  and  Hastings,  and 
it  is  expected  to  use  two  of  the  government  plants  and  expend  $50,000 
on  this  stretch  of  the  river. 

Experiments  in  willow  planting  are  being  made,  and  successful  re- 
snlts  are  hoped  for,  as  the  lack  of  this  material  will  soon  be  severely 
felt. 

The  appropriation  for  the  snag-boat  General  Barnard  being  insuffi- 
cient, an  allotment  of  $5,000,  was  made  from  this  appropriation  to  assist 
iu  keeping  her  in  commission  during  the  season,  and  much  assistance 
was  rendered  by  her  in  works  of  improvement  as  well  as  in  making  sur- 
veys and  examinations. 
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As  sketches  showing  the  general  features  of  the  work  have  been  pub- 
lished in  pre\'ioti8  reports  and  as  no  examinations  sufficient  iu  detail  to 
show  accurately  the  present  condition  of  iuproTed  chanDel  have  been 
made,  no  majis  are  presented  with  this  report. 

As  the  governmeiit  will  hereafter  be  ftUly  provided  with  well-ap- 
pointed i)lant8,  capable  of  doing  much  more  work  than  could  be  here- 
tofore attempte<1,  and  as  large  appropriations  will  secure  more  ecooomiciil 
work  and  much  earlier  benefit*  than  can  be  expected  from  such  ainoiints 
as  have  been  heretofore  available,  I  would  respectfully  ask  for  an  a|>- 
propriation  of  tTSOjOOO  for  the  fiscal  year  ending  June  30,  1883.  Even 
this  amount  is  comparatively  small  when  the  greatnumber  of  points  to 
be  improved  and  the  500  miles  of  the  district  are  considered. 

8UMUART   OF  EXPENDrrURBS   FOR  FISCAL  TKAR  ENDIHti  JDKK   30,    1681. 

NininKM  Slough  (Island  No.  17) .' 1470  67 

Red  Wing 9,1U6  3J 

Wiibashft. 13.1)63  « 

Beef  Slough : 26.112  58 

PoDime  de  Terre  Slongb 6,061?  56 

FonntsiD  City  (Rolliugstone) 8,951  76 

Winona. 15,700  84 

Cassville 13,850  96 

Guttonberg 3, 186  33 

Horse  Island 1.065  6a 

Keithabnrg 6,649  49 

Kusli  Cbnt* 813  64 

Miikokon  Slougli 3,999  K 

P II rcbase  of  plants . ..  12,324  54 

Surrevs S,f>85  36 

Snag-boat : 4,399  06 

Total  exponded 188.969  30 

None. — Of  the  aliove  amonnt,  the  Bnm  of  |214.18  was  reported  as  ontAtanding  li»- 

bilities  in  laat  annoal  rvport; 
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By  act  approved  Juno  18,  1878. $250,000  (N 

Bv  act  approved  March  3,  1879 "lOOiOOO  01 

Bv  act  approved  June  14,  1H80 150,000  Oi 

By  act  approved  Uarch  3, 1881 800,000  Oi 

700,000  » 
Money  statematt. 

Jnly  1,  1880,  amount  available $173,600  05 

Received  trom  sale  of  fuel   18  66 

Amount  appropriat«d  by  act  approved  March  3,  1881 200,000  00 

1373.618  7 

Jnly  1, 1881,  amonnt  expended  during  flacal  year,  eiclnsive 

ofoulfltnndingliabililies  Julyl,  1880 128,75.1  12 

Jnly  1,  18H1,  outstanding  liabilities 754  91 

139,510  « 

July  1,  1881,  amount  available 244,106  8 

Amonntthatosnbeprofitablyexpendedinflscalyearending  JnneSO,  1883    750,000  0 
*|2O,00O  set  aaide  for  testing  the  "Adams  Flame." 
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Abstract  ofpropoaaU  received  and  opened  August  11,  1880,  Ify  Capt  A,  Mackenzie,  Corps  of 
Engineers,  for  construction  of  a  brush  and  stone  dam  and  shore  protection  above  Red  Wing, 
Minn, 


• 

u 

* 

Ifames  and  reBidences  of  bidden. 

3, 500  cubic  yards  for 
brash.* 

4,500  cabio  yards.t 

Aggregate. 

1 

Per  cubic 
yrad. 

Amount 

Per  cubic 
yard. 

Amount 

1 

2 
3 

Edgar  Folaon,  Minneapolia,  Minn 

John  J.  Palmer,  Indianapolis,  Ind 

8id.  J.  Tinax.  HantiniFB.  Minn 

$1  00 
1  03 

0  00 

1  15 

$3,500  00 
8, 605  00 
3, 150  00 
4,025  00 

$1  75 
1  43 
1  14 
1  50 

$7, 875  00 
6,435  00 
5, 130  00 
6,750  00 

$11, 375  00 
10, 040  00 
:k,280  00 

4 

P.  S.  Davidson.  La  Crosse.  Wis 

10, 775  00 

. 

*  Including  all  the  labor  and  material  necessary  fo    famishing,  making  into  mats,  putting  in  placet 
and  securing. 

t  For  stone,  placed  as  specified. 
$  Contract  awardod. 

Abstract  of  proposals  received  and  opened  August  11,  1880,  by  Capt,  A,  Mackenzie^  Corps  of 
£ngineer8f  for  constructing  a  brush  and  stone  dam  and  shore  protection  three  miles  below 
Wababha. 


m 

u 

[M^ames  and  residences  of  bidders. 

5,000  cubic  yards 
brush. 

4,500  cabic  yards 
stone. 

Aggregate. 

1 

E 

Per  cubic 
yard. 

Amount. 

Per  cabic 
yard. 

Amount 

1 
2 
3 

Jacob  Richtman,  Fountain  City,  Wis.. 

John  J.  Palmer,  Indianapolis,  Ind 

Sid.  J.  Truax.  Ha»tinff&  Minn 

$0  00 
0  05 

0  00 

1  25 

$4,500  00 
4,750  00 
4.500  UO 
6,250  00 

$1  40 
1  53 
1  89 
1  60 

$6,300  00 
6,885  00 
6,255  00 
7, 200  00 

$10,  800  00 

11,635  00 

*10, 755  00 

4 

P.  S.  Davidson,  La  Crosse,  Wis 

13, 450  00 

♦Contract  awarded. 

Abstract  of  proposals  received  and  opened  August  11,  1880,  by  Capt.  A,  Mackenzie,  Corps  of 
Engineers,  for  constructing  dams  and  shore  protections  of  brush  and  stone  near  Fountain 
City,  Wis, 


• 

Names  and  residences  of  bidders. 

6,000   cubic   yards 
stone. 

6,000  cubic   yards 
brush. 

S 

a 

JZ5 

Per  cubic 
yard. 

Amount 

Per  cubic 
yard. 

Amount 

Aggregate. 

1 
2 
3 

4 

Jacob  Richtman,  Fountain  City,  Wis.. 

John  J.  Palmer,  Indianapolis,  Ind 

P.  8.  Davidson,  La  Crosse,  Wis 

Edgar  Fulsom,  Minneapolis,  Minn 

$1  80 
1  46 
1  60 
1  40 

$7,800  00 
8.760  00 
0,600  00 
8,400  00 

$0  80 

0  00 

1  25 
1  20 

$4,000  00 
4,500  00 
6, 250  00 
6.000  00 

♦$11,800  00 
13.260  00 
15,850  00 
14,400  00 

♦Contract  awarded. 

Abstract  of  proposals  received  and  opened  August  11,  1880,  by  Capt,  A,  Mackenzie,  Corps  of 
Engineers,  for  constructing  dams  and  shoal  protections  of  brush  and  stone  at  the  bar  above 
Winona,  Minn, 


t: 

Names  and  residences  of  bidders. 

5,000    cubic    yards 
brush. 

6,000  cubic  yards 
stone. 

B 

Per  cubic 
yard. 

Amount 

Per  cubic 
yard. 

Amount 

Aggregat  . 

1 
2 
3 

John  J.  Palmer,  Indianapolis,  Ind 

Jacob  Richtman,  Fountain  City,  Wis .. 
P.  S.  Davidson,  La  Crosse,  Wis 

$1  03 

0  80 

1  25 

$5,150  00 
4,000  00 
6, 250  00 

$1  60 
1  30 
1  70 

$0,600  00 

7,800  00 

10,200  00 

$14, 750  00 

♦11,800  00 

16,450  00 

♦  Contract  awarded. 
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t 

Dredglini.    Aggnpw, 

z 

H.  S.  BwwB,  Hunilton,  ni 

•8 

*1» 

•ContrMt  »wtinied. 

Abstrarl  efprapotaU  reeeiced  a»d  opened  &»  Capt.  A.  Mackmaf,  Corpt  of  Ewginfrri,  Rett 
Island,  lit.,  at  2  o'eJoiik  p.  m.  Stag  20,  IBSl./or  eonttnieliHg  bnah  and  ttoim  daau  lai) 
ikore  protection  btUceen  Jieed'$  Landing  and  IVabatlia,  Jftitii. 


»Hii«*  of  bidden. 

10.000  cnUcyirdt 

10,000  cubic  jiaiM 
brush. 

J 

Pot  cubic 
j-aid. 

Per  cubic 
J«d. 

^.„.. 

^ 

J  h    C 

Wenvsr.MInn- 

IS 

IS^gODMI 

1S.1WOO0 

tlli 

•II  500  00 

»r  wow 

2 

S'iS"S,.M-.:: 

!!:SS 

2i>:tMti 

ORifrucIiii?  bmafc  and  ii 


N.n.c  of  Bidder. 

12,000  cubic  7»rd«    !    2.000  cnWe  jird. 

Htune.                            bmiih. 

, 

1 

'•iS"' 

i^-l  ',P.rmbl.  i„„„. 

1 

i 

Jacob  RIchtmoD.. 

Fountain  City,  Wit 

.,» 

»ie,Boo«o       10 1»  110,800  00 

•«7,«0C«« 

'CoDtnct  airardd. 


report  of  mr.  j,  l.  gillespir, 

United  States  Engineer  Opficb, 

Rock  Itland,  111.,  Jannarg  1,   1881. 
Sir:  I  bave  Ihe  honor  to  submit  the  following  report  of  opprotione  for  the  imprnve- 
mimt  of  the  MitiaiKilppi  River  from  Saint  Paul  to  Chimoey  Rock,  from  July  I,  ledO,  to 
Jauuai;  1, 1881. 

NININQER  SLOUOH  (ISLAND   No.    17). 

A  dam  of  rock  was  bnllt  acmas  the  head  of  the  chute  id  1875  by  the  Bnaf^-boat  Mnn- 
taiia,  and  had  an  exiwllent  elfcct  for  several  years.  The  htKh-wat«r  of  June,  l»j(l, 
opened  a  icap  between  this  dam  (No.  1}  and  the  head  of  lelanil  IT,  which  had  been 
iusnfflrii-ntly  ])n>tectpd.  Thia  break  was  repaired  at  a  cost  of  f470.67.  The  whok 
dam  will  ho  raised  aboat  3  feet  during  the  coming  season. 

RED  wiNa. 

The  work  at  this  place  consist«d  in  building  a  closing  dam  (No.  1)  ii«ar  the  head  of 
the  north  or  Wiaconsin  channel,  and  protecting  the  shore  of  Jeland  24.  The  work  «u 
done  under  contract  with  Mr.  S.  J.  Tritax,  dated  August  U,  isau ;  Hr.  C.  L.  WUliamt, 
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The  contract  prices  were,  for  stone,  $1.14,  for  brush,  90  cents  per  cubic  yard.  Work 
Tv^as  commenced  September  1,  and  finished  October  20,  1680.  Dimensions  of  dam  are 
as  follows:  length,  638  fe6t ;  base,  32  feet ;  average  height,  6^  feet,  or  4  feet  above  low- 
water  of  1864.  The  shore  protection  is  2,075  feet  in  length,  including  a  dam  across  a 
small  slough  72  feet  long  and  26  feet  wide,  three  courses  of  brush  high.  For  about 
1,400  feet  from  the  lower  end  mats  20  feet  square  were  sunk  below  the  water-line 
and  the  protection  carried  up  the  bank  to  about  6  feet  above  low-water.  Above  this 
point  the  water  was  shoaler  and  mats  from  8  to  12  feet  wide  were  used,  the  bank 
being  covered  to  the  same  height  as  below.  The  covering  of  stone  was  about  10 
inches  thick.  This  work  is  preliminary  to  the  improvement  of  the  channel  at  the 
head  of  Lake  Pepin. 

MateriaU  used  and  cost  of  work. 


Desoription. 


Dam  No.  1  (sheet  10*) 

Sboro  protection  (sheet  10) 


Saperintendence  and  office  expenses. 


Total 


Linear 
feet. 


Stone  at 

$1.14  per 

cubic  yard. 


BmshatOO 

cents  per 

cubic  yard. 


638 
2,075 


Cub.  yds. 
1, 564. 23 
2, 184. 72 


Cub.  yds. 
1. 343. 70 
2, 757. 87 


8, 748. 95 


4, 101. 57 


Amount. 


$2,992  88 
4.972  66 


7,965  54 
],  140  78 


9. 106  32 


*  The  sheets  referred  to  are  the  general  maps  of  survey.  Saint  Paul,  Minn.,  to  Grafton,  111. 

BELOW  WABASHA. 

The  works  in  this  vicinity  included  the  building  of  two  spur  dams  (Nos.  9  and  10) 
from  the  right  bank  between  Crat's  Island  and  Te-pee-ota  Point,  a  closing  dam  (No. 
11)  across  tlie  small  slough  above  the  mouth  of  the  Zumbro  River,  and  shore  protec- 
tion on  left  bank  opposite  the  lower  spur.  The  inspectors  were  Mr.  A.  J.  Stibolt, 
from  Septemb<»r  13  to  October  25,  and  Mr.  C.  L.  Williams  from  the  latter  dat^  to  the 
close  of  the  work,  November  17.  The  cpntract  price  for  stone  was  $1.39  per  cubic 
yard,  for  brush  90  cents.  This  work  is  in  continuation  of  that  commenced  at  Crat's 
Island  in  187>:j,  and  is  designed  to  confine  the  low- water  flow  of  the  river  to  a  channel 
about  900  feet  wide  along  the  left  bank. 

A  (letail^d  survey  of  the  river  was  made  from  the  foot  of  Lake  Pepin  to  Te-pee-ota 
Point,  and  would  have  been  extended  to  Alma,  but  the  work  was  interrupted  by  run- 
ning ice. 

MateriaU  used  and  cost  of  work. 


Description. 


Closing  dam  No.  11  (sheet  14)  — 
Shore  protoction  opposite  dam  10 

Dam  No.  10  (sheet  14) % 

Dam  No.  9  (sheet  14) 


Saperintendfinoe  and  office  expenses 
Total 


Linear 
feet. 


300 

737 

1,450 

1,000 


Stone  at 

$1.39  per 

cubic  yard. 


Cfub.  yds. 

424. 72 

550.51 

1, 920.  42 

1, 009. 43 


Brush  at  90 

cents  per 

cubic  yard. 


Oub.  yds. 

717.64 

670.98 

2,232.22 

2, 399.  03 


4, 805. 08 


6, 019. 87 


Amount. 


$1,236  24 
1.369  09 
4.678  38 
4,813  23 

12,096  94 
1,560  92 


13,663  86 


BEEF  SLOUGH  BARS. 

The  works  constructed  in  this  reach  of  river  consisted  of  closing  dams  from  the 
right  bank  to  Island  :%  (No.  14),  between  Islands  36  and  37  (No.  15),  and  between 
Islands  37  and  39  (No.  16),  two  spur  dams  (12  and  13)  from  the  right  bank  above  Island 
36;  shore  protections  on  the  left  bank  at  exposed  points  and  also  on  the  heads  of  the 
islands  above  named  and  at  foot  of  Island  39;  and  a  closing  dam  at  the  head  of  West 
Newton  Slough  (No.  17). 

The  object  of  the  works  was  to  confine  the  low-water  discharge  to  a  channel  about 
900  feet  wide,  along  the  left  bunk,  in  continuation  of  the  improved  channel  above. 
The  dams  were  biiilt  to  a  height  of  about  4  feet  above  low-water,  and  are  composed  of 
mats  made  of  fascines  12  feet  in  length,  loaded  with  stone  in  the  usual  manner. 

The  work  was  performed  by  hired  labor,  the  materials  being  purchased  in  open 
market.    * 


1692      REPOET  OP  THE   CHIEF  OF  ENGINEERS,  U.  8.  ABHT. 
MaltriaU  uted  and  eoit  of  vtork. 


Dwoription. 

Lln.n. 

Stone. 

Bmrii. 

Al^L 

1.120 

'■s 

«,M7 

i.3«a.Ti 

>,1S7.31 

1.033.«8 

MM.  OS 

1.034.M 

l,«Mtt 

10.TW.t3 

9, 279. 00 

*[iKS 

JMISX 

■■ 





POMME   DE  TRRRB   SLOOOH. 

The  head  of  the  alongh  itm  closed  by  two  dams,  ttie  first  from  Island  45  to  toir-besii 
(No.  t)  and  the  second  (rom  tow-bead  to  Island  46  (No  2).  The  apper  end  of  Isluid  46 
was  protected  Tor  >  distance  of  1,200  feet. 

Work  was  commenced  on  aclosinR  dam  across  a  smallcut-off  from  the  main  river  bi 
West  Newton  Chute,  opposite  the  foot  of  Pine  Islanil,  formed  by  the  high-water  of 
Jnue,  1880,  bnt  only  one  layer  of  material  was  pat  in  before  the  work  was  stopped  bj 
ice.  The  work  was  done  b;  the  same  outfit  and  in  the  same  manner  as  that  at  Bftt 
Sloiigb  bars.  The  dams  were  built  to  aheisbtof  sboat4feet  above  low-n»t«t.  Dui 
No.  2  will  require  some  additional  stone,  as  fue  work  was  interrupted  b;  ice  before  «■■ 
tire  completion. 

'  Tlie  shore  prot«ction  consists  of  mat«  about  SO  feet  square,  sunk  at  the  foot  of  tlu 
bank  and  loaded  with  stone  above,  which  is  a  revetment  of  looee  brush  and  stone,  to* 
height  of  6  feet  above  low-water.  The  lower  300  feet  of  the  shore  protection  was  aot 
completed  above  the  water-line. 


MattriaU  lusd  and  cm 

ofaork 

DwripUon. 

Lln«r 

Stone. 

Bnnh. 

.™v 

no 

1,M0 
TO 

1.173.45 

J.^« 

2,840.33 

2,(80.16 



^"^ 

Very  reapeotfally ,  your  obedient  servant, 


REPORT  or  MR.  M.  MBIG8,  ONTTBD  STATBS  CIVIL 


United  States  Enoisker  Office, 
Bock  Island,  III.,  JmiMfY  i,  iSSB. 
Bir:  I  have  the  honor  to  present  the  following  report  of  works  fortheimprovemest 
of  the  Mississippi  Kiver  between  Chimney  Rook  Bar  and  Le  Claire,  Iowa,  during  tht 


The  work  of  improving  this  bar  was  continued  nnder  oootraot  with  Jacob  Bioht- 
man  of  Fountain  City,  Wis.  The  inspectors  were  Mr.  James  P.  Allen  aasistod  by  Ur. 
Matthias  Little  until  October  2U,  1S80 ;  after  that  time  Mr.  Allen  was  relieved  by  Mr. 
C.  M.  Bennett.  Wurk  began  Septemtter  7  and  was  continued  to  the  olose  of  navigs- 
ti on,  November  16.  The  closing  dam  at  RolliuKsIone  wasrepaired  and  work  begun  on 
the  extension  of  Dam  No.  1.    Adam  (No.3)T0S  feet  long  wasbnilL&omthe  Wiaconsn 
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shore  opposite  Island  56  and  800  feet  of  shore  protection  pnt  on  the  Wisconsin  shore 
extending  down  stream  from  that  put  on  in  1879.  The  gap  in  the  closing  dam  (a)  was 
raised  to  low- water  line,  considerable  material  being  required,  mostly  rock,  as  in  the 
places  where  it  had  settled  most  the  depth  of  water  on  the  dam  hakd  increased  from 
1^  feet  at  low-water  to  from  4  to  16  feet,  and  the  current  was  too  strong  to  permit  the 
use  of  much  brush,  the  mattresses  being  torn  in  pieces  under  the  strain  while  being 
sunk.  Dam  No.  3  was  built  to  a  grade  of  4  feet  above  low-water  rising  somewhat 
toward  the  shore. 

It  is  hoped  that  this  dam  will  deepen  the  channel  at  the  head  of  BoUingstone  on  a 
crossing;  that  has  continued  bad  during  the  last  three  seasons.  The  work  on  dam  No. 
1  was  limited  to  raising  the  old  dam,  which  was  not  built  originally  higher  than  4  feet 
below  low-water.  The  early  close  of  navigation  prevented  the  extension  of  the  dam 
as  planned. 

The  improvement  of'Rollingstone  bars  cannot  as  yet  be  considered  completed,  as  the 
channel  is  changing  slowly  and  should  be  followed  up  and  fixed  when  it  has  reached 
a  shape  that  it  seems  advisable  to  retain  and  make  permanent.  It  may  be  said,  how- 
ever, that  this  bad  section  of  the  river  has  been  so  improved  that  there  are  much  worse 
bars  both  above  and  below  which  furnish  the  ruling  depths  for  navigation,  and  the 
results  of  the  works  so  far  executed  can  be  considered  successful. 

Materials  used  and  cost  of  work. 


Description. 


Shore  Protection  (Sheet  17). 
Dam  No.  3  (Sheet  17)  . . .  1 . . . 
Closing  l>ani  (a)  (Sheet  17)  . 
Dam  No.  1  (Sheet  17) 


Saperintendence  and  office  expenses. 

»  - 

Total 


Linear 
feet 


800 
708 

Repairs. 

Kepaii-s. 


Bock  at  $1.30 

per  cubic 

yard. 


Cub.  yds. 

952. 12 
1, 760. 33 
1, 474. 97 

357. 08 


4,544.50 


Bmsh  at  80 

ceDtn  per 
cubic  yard. 


Cub.  yds. 
745. 05 
648.74 
470. 30 
267. 70 


Amount. 


$1,833  80 

2,807  42 

2,  293  70 

678  36 


2, 13L  79 


7, 613  28 
1^338  48 


8,951  76 


Average  cost  per  yard,  including  contingencies,  $1.34. 

WINONA  BAR. 

This  work  was  also  let  to  Mr.  Jacob  Richtman,  of  Fountain  City,  Wis.,  August  23, 
1880.  The  inspector  was  Mr.  James  P.  Allen,  to  October  26,  when  he  was  relieved  by 
Mr.  C  M.  Benoett.  The  work  consisted  in  closing  two  sloughs  back  of  Island  69  by 
dams  Nos.  1  and  2,  built  to  a  grade  of  4  feet  above  low- water ;  also  the  constniction  of 
two* dams,  Nos.  17  and  18.  from  the  right  bank  of  the  river,  one  dam,  No.  19,  frbm  Island 
72,  for  the  contraction  of  the  water-way  across  Winona  bar ;  700  feet  of  riprap  at  the 
head  of  Island  72.  and  some  repairs  to  dam  No.  20.  Dam  No.  18  was  not  completed, 
the  unusually  early  close  of  navigation  preventing  the  finishing  of  these  works  anu 
the  completion  of  a  survey  of  the  bar,  which  it  was  .intended  to  make.  The  works 
constructed  in  1879  were  found  to  have  stood  remarkably  well,  with  the  exception  of 
dam  No.  20.  This  dam,  built  in  very  shoal  water,  and  consisting  of  but  a  single  course 
of  brush  and  rock,  was,  by  the  change  of  direction  in  the  channel,  exposed  to  a  power- 
ful pressure  and  settled  in  places  2  leet.  It  was  brought  up  to  grade  4  feet  above  low- 
water  by  the  expenditure  of  about  600  cubic  yards  of  rock.  Immediately  above  dam 
20  the  snore  of  Island  71  showed  signs  of  giving  way  under  the  increased  scour  of  the 
current,  and  will  probably  need  600  to  800  feet  of  shore  protection. 

Materials  used  and  cost  of  work. 


Description. 


Dam  No.  1  (sheet  18) 

Dam  No.  2  (sheet  18) 

Dam  No.  17  (sheet  18) 

Dam  No.  18  (sheet  18) 

I>amNo.  19  (sheet  18) 

Dam  No.  20  (sheet  18) 

Shore  protection,  Island  72. 


Linear 
feet. 


180 
125 
600 
1,480 
650 


700 


Saperintendence  and  office  expenses. 
Total 


Sock  at  $1.30 
per  cubic 
yard. 


Cubic  yards. 

814.4 

230.3 

1,596.7 

1,824.6 

1, 738.  9 

597.5 

674.2 


Brush  at  80 
cents  per 
cubic  yard. 


Cubic  yards. 

361.5 

165. 9 

867.8 

1, 549,  0 

1, 055.  6 


472.8 


7,476.6 


4,471.5 


Amount. 


$1,847  92 
432  11 
2.769  47 
3,611  18 
8, 105  05 
776  75 
1,254  30 


13, 296  78 
2  404  06 


15, 700  84 


Average  cost  per  yard,  including  contingencies,  $1.31. 
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An  einminalion  of  the  Winona  Bar  "laile  In  Angimt  b«fore  beg'iininK  th*  season's 
work  of  construction  showed  a  marked  tenrteocj"  toward  ciit:inj{  away  the  bar  bslof 
the  IwaA  of  Itilanil  Ti  and  going  down  along  the  shore  of  this  islaod.     Dam  No.  19  v»    | 
put  in  to  prevent  this  chan^. 

gteamcTB  had  bnt  tittle  dptention  on  the  Winona  Bar  dnnn)(  the  seafwa  nf  1H80,  «sd 
the  :l-foot  channel  almoHt  doubled  in  width,  while  the  4j-foi>t  channel  was  extrnilt^ 
grrutly.  The  river  is  chancing  to  the  left  of  Argo  Island  and  will  need  to  be  connncd 
to  a  definite  chaTinel  as  welfas  pteveuted  from  utovmg  the  great  eand-bar  Above  Istaod 
71  down  npon  and  among  onr  works. 

CASeVILLB   SLOUGH. 

This  work  was  done  by  days'  labor  and  purchase  in  open  market.  Mr.  C.  M.  Bezuirtl 
was  overseer  in  charge,  and  performed  his  duties  with  intelligence  and  fidelity.  Tbe 
work  consisted  in  extending  the  shore  protection  op|>osit«  Island,  192  to  the  foM 
of  "Twetve-mile  Island  "the  effect  of  last  year's  closing  of  the  slouf^h  to  the  left  oflsliod 
111^  bfing  shown  b3'  a  rapid  sconr  along  the  whole  right  bank  of  the  channel  ttelowlbe  I 
oUi  shore  protection.     Th  '  ....  ,..,..„..... 


.  oflsland  1!)3  for  contracting  the  n 


a  |iii 


perinaucnt  enough 
riprap  is  carried  from  4  to  6  feet  above  Tow-i 
portion  of  the  elopes  with  willow  cuttings.  * 
sen  at  75  cents  per  cnbie  yard,  loaded 


,r  light  conB 


nthefiitnre.    The 
intended  to  plant  the  nppti 
purchased  of  Kelleher  &  Prl*r- 
.       ,  ,      ii'  waH  towed  from  Glen  Hit™ 

the  works.  The  brush  was  mostly  cut  by  hired  labor,  although  some  of  it  was  pur- 
chased. It  was  taken  from  pnblic  lands  2  to  5  miles  below  CasHville  and  no  roysltin 
EaiiL  The  dams  were  built  4  feet  above  low-water,  and  before  the  close  of  navigitirai 
m\  proilnced  a  marked  and  beneficial  etTect  on  the  channel  neroas  the  bar.  Alter  U» 
completion  of  the  work  at  foot  of  Cassville  Slou);b  it  was  deemed  advisable  t«  pni  > 
little  shore  orot-ection  on  the  head  of  Island  195,  one  mile  below  Cassville.  The  t^eMl 
of  the  island  was  caving  rapidly,  and  the  river  shows  an  inclination  to  forsake  tlie 
gooil  channel  along  the  oIuK  and  go  to  the  left  of  Island  195,  which  would  be  a  mi*- 
fortune,  and  should  be  arei 
island  was  secured,  and  it  is  proposed  tt 
crowding  the  water-way  from  the  present  channel  and  bold  it,  if  possible,  where  it 
now  is.  As  the  work  at  head  of  Island  195  and  that  at  Cassville  Slongh  w  '~~~ 
together  the  estimates  of  cost,  &.C.,  are  not  separated. 

UaUriali  used  and  coit  of  vorJc. 


LInemr 
feet. 

Book. 

■^.^  j.™. 

'■B.S 

9it3.m 

It.  Still 

5.27«.M 

4,«)0.T1 

«.  «1-I0 

the  allotment  from  the  general  appropriation  for  improving  Mississippi  "Hivi 
"  Dredging  in  Gnttenberg  Channel "  was  ex|iended  in  building  a  dam  across  Swifl 
Plough.  This  slouch  behiud  an  island  opposite  Gnltenberg  diverts  so  much  water  u 
to  cause  a  bad  bar  just  above  the  town,  which  is  the  main  impediment  to  navigation 
at  that  [wiiit.  The  work  was  begun  November  4  and  was  prosecuted  under  eousider- 
able  ditHculties  until  the  close  of  navigation  November  16.  The  dam.  392  fe«t  loni, 
has  the  bottom  layer  of  bnisb  and  rock  extended  about  200  feet  fhira  one  shons  and 
about  too  feot  from  the  other,  leaving  a  gap  of  about  blO  feet  in  the  middle   withoal 
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any  brush  or  rock.  The  shore  protections  were  completed  on  both  shores  130  feet 
long,  well  loaded  with  rock.  The  banks  on  both  sides  of  the  slough  are  high,  and 
required  a  wide  shore  protection.  The  grading  wasdithcult  and  expensive,  owing  to 
the  great  number  of  large  trees  which  had  to  be  felled  and  the  stumps  grubbed  out  at 
a  great  cost  for  labor.  The  amount  of  material  put  in  the  work  was,  rock  560.16,  brush 
305.53  cubic  yards. 

Very  respectfully,,  your  obedient  servant,  M.  Meigs, 

United  States  Civil  Engineer* 
Capt.  A.  Mackenzik, 

Corps  of  Engineers,  U,  S.  A, 


report  of  mr.  e.  f.  hoffmann,  assistant  engineer. 

United  States  Engineer  Office, 

B<H:k  Island,  111,  July  1, 1881. 

Sir:  I  have  the  honor  to  submit  my  annual  report  of  operations  for  improvement  of 
Mi.sHissippi  River,  between  Hock  Isluud  and  Des  Moines  Rapids,  for  the  tiscal  year 
ending  June  30,  1881. 

HORSE  island. 

Between  September  24  and  October  6,  1880,  the  remainder  of  the  rock  chiseled  in 

1879,  and  lying  in  the  channel  at  this  point,  was  removed  by  dredge. 

COST  of  work. 

367.51  cubic  yards  rock  removed,  ati|2.50 $1918  77 

Superintendence  and  ofticeexpenses 166  91 

Total ^ 1,085  68 

No  further  improvement  at  this  locality  is  required. 

KEITHSBURG. 

An  allotment  from  the  general  appropriation  for  the  improvement  of  Mississippi 
River,  Saint  Paul  to  Des  Moines  Kapids,  amounting  to  $10,000,  was  set  aside  for 
continuing  the  dredging  at  the  bar  near  Keithsburg.     A  survey  was  made  in  August, 

1880,  to  ascertain  the  action  of  the  high- water  of  1880  upon  the  cut  made  in  the  fall 
of  1879  and  si)ring  of  18r>0.  The  cut  was  found  to  be  filled  up  to  a  very  considerable 
extent  with  sand.  It  was  then  determined,  after  careful  observations  of  the  current, 
to  adopt  a  plan  of  work  connecting  dii*ectly  the  deep  water  on  one  side  of  the  bar  with 
the  deep  water  on  the  other.  Dredging  was  begun  October  6,  under  contract  with 
Whitney  &  Son,  and  continued  until  November  16,  1880,  when  ice  in  the  river  put  a  stop 
to  further  operations.  A  cut  was  made  650  feet,  in  length,  by  120  feet  in  width,  through 
a  tenacious  stratum  of  clay  mixed  with  bowlders  and  heavy  gravel. 

Duriug  the  winter  a  survey  was  made  showing  that  the  cut  made  in  the  fall  remained 
in  good  condition. 

COST  OF  work. 

6,215.43  cubic  yards  material  removed,  at  90  cents $5, 593  89 

Superintendence  and  office  expenses 1,055  60 

Total 6,649  49 

RUSH  CHUTE. 

An  allotment  of  $5,000  was  made  from  the  general  appropriation  to  assist  in  com- 
pleting the  work  at  this  locality.  A  report  of  operations  will  be  found  under  head  of 
**  Improving  Harbor  at  Burlington,  Iowa." 

• 

SHOKOKON  SLOUGH. 

An  allotment  of  $12,000  for  work  at  this  point  was  set  aside  for  closing  Shokokon 
Slough.  Up  to  the  present  time  no  work  has  been  done  other  than  collection  of  ma- 
terials and  driving  a  line  of  piling  across  the  chute. 

Very  respectfully,  your  obedient  servant,  E.  F.  Hoffmann, 

Aeaistant  Engineer, 
Capt.  A.  Mackenzie, 

Corps  of  Engineers^  U,  S,  A, 


ki 


4u 


r ' 


i     ) 


I 

1 

ir 

1 

( 

i 

'A 

1 

■4 

!     J 

t' 

t 

■1 

J- 

1 

*' 

i 

R' 


1696      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U    8.  ARMY. 


U3. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  DES  MOINES  RAPIDS  TO 

MOUTH  OF  THE  ILLINOIS  RIVER. 

With  this  appropriation,  works  for  the  improvement  of  through  navi- 
gation are  carried  on,  the  points  selected  each  year  for  inaugurating  new 
works  being  those  at  which  the  most  serious  obstructious  are  found. 
These  points  are  less  in  number,  but  the  work  required  at  each  separate 
point  much  greater  in  amount  than  on  the  river  above  Des  Moines  Kapids. 
Improvements  at  but  a  few  points  can,  therefore,  be  carried  on  at  once 
with  the  limited  appropriations  available. 

My  project  for  the  expenditure  of  $100,000  appropriated  by  act  ap- 
proved June  14,  1880,  contemplated  a  continuation  of  the  work  at  Gil- 
bert's Island,  the  inauguration  of  works  at  Gregory's  Landing  and  West- 
port  Chute,  and  the  completion  of  the  Denmark  Island  Dam,  all  the  work 
except  the  first  mentioned  to  be  done  by  contract.  During  the  fall  of 
1880  the  continued  high-water  and  early  close  of  navigation  seriously 
interfered  with  operations,  and  comparatively  little  was  done  by  the 
contractors.  Difficulty  in  obtaining  boats,  barges,  and  material  also 
greatly  delayed  the  work  at  Gilbert's  Island.  Work  at  all  points  ex- 
cept Gregory's  Landing  was  resumed  this  spring  and  the  improvements 
at  Denmark  Island  and  Westport  Chute  were  completed  to  as  great  an 
extent  as  funds  permitted  early  in  the  season. 

gilbert's  ISLAND. 

The  work  accomplished  at  this  locality  during  the  fall  of  18S0  is  fiilly 
detailed  in  the  appended  report  of  Assistant  Engineer  O.  N.  Chaffee, 
who  has  been  in  immediate  charge  during' the  year,  and  to  whom  much 
credit  is  due  for  its  successful  prosecution  under  many  difficulties.  Ar- 
rangements for  the  rapid  delivery  of  30,000  cubic  yards  of  rock  were 
made  during  the  winter,  and  since  the  opening  of  navigation  the  work 
of  raising  the  closing  dam  in  Gilbert's  Chute,  the  spur-dam  extending 
from  the  foot  of  Gilbert's  Island,  and  the  Denmark  Island  Dam  has  been 
vigorously  carried  on.  It  is  intended  to  raise  them  to  a  height  of  10  feet 
above  low-water,  and  preserve  them  as  far  as  possible  from  the  injurious 
effects  of  ice. 

During  the  early  part  of  the  season  a  tow-boat  and  barges  were  hired, 
but  this  plant  has  recently  been  replaced  by  a  tow-boat  and  barges  pur- 
chased by  the  government,  and  if  the  supply  of  material  can  be  kept  up 
as  heretofore,  more  rapid  progress  will  be  made  on  this  work  during  the 
present  season  than  ever  before. 

During  the  year  24,050  cubic  yards  of  rock,  3,857  cubic  yards  of  gravel, 
and  3,063  cubic  yards  of  brush  were  put  in  the  dams  at  a  cost,  including 
superintendence  and  office  expenses,  of  $36,361.23. 

GREGORY'S  LANDING. 

Just  above  Gregory's  Landing  the  channel  for  several  years  had  been 
to  the  left  of  a  small  tow-head  and  much  obstructed  by  rocks.  In  1880, 
a  channel  being  found  on  the  right  side  of  the  tow-head,  it  was  deter- 
mined to  keep  it  there  by  closing  the  former  channel.  Under  contract 
with  Whitney  &  Son,  work  was  commenced  October  15  and  continued 
until  stopped  by  ice  November  17.    High-water  has  as  yet  prevented 
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the  resamptioii  of  work  this  season.  The  work  accomplished  consisted 
in  the  commencement  of  a  dam  from  the  tow-head  to  Hackley's  Island 
and  the  protection  of  the  ends  of  the  dam,  about  one-half  of  the  pro- 
X>o6ed  amount  being  performed. 

SUMMARY  OF  WORK  AND  COST  OF  SAME. 

3,054.43  cabio  yards  of  rock  in  place,  at  $1.15 $4,734  37 

3,242.60  cubic  yards  brush  in  place,  at  90  cents 2,918  34 

7, 652  71 
Less  10  per  cent,  retained 765  27 

Amount  paid  contractors 6,887  44 

Superintendence  and  office  expenses 1,371  14 

Total  paid  during  the  year 8,258  58 

WBSTPOBT  CHUTE. 

This  having  been  for  a  number  of  years  a  very  troublesome  locality, 
its  improvement  was  considered  advisable,  and  work  was  commencea 
under  contract  with  0.  M.  Cole,  of  Marietta,  Ohio,  September  10, 1880, 
and  suspended  November  16;  resumed  April  2, 1881,  and  completed 
May  18.  As  the  channel  in  this  vicinity  was  much  better  than  usual 
last  season,  a  portion  of  the  amount  originally  allotted  to  this  work  was 
used  to  much  better  advantage  at  other  points.  The  work  done  con- 
sisted in  a  closing  dam  behind  Ejckapoo  Island  and  protection  of  the 
head  of  the  island,  and  closing  dams  between  Islands  489  and  490, 490 
and  490^,  490^  and  491.  There  were  used  in  the  work  7,985.83  cubic 
yards  of  rock  and  5.743.31  cubic  yards  of  brush,  at  a  cost,  including 
superintendence  and  ofQce  expenses,  of  $13,786.30. 

DENMARK  ISLAND. 

Denmark  Island  Dam  was  begun  in  1879^  and  the  contract  for  its  com- 
pletion was  awarded  to  0.  M.  Cole.  During  the  year,  4,407.47  cubic 
y£u:tls  of  rock  were  put  in  by  the  contractor,  at  a  cost,  including  superin- 
tendence and  ofQce  expenses,  of  $6,528.70. 

With  the  funds  now  available,  work  at  Oilbert^s  Island  will  be  con- 
tinued, the  Canton  and  Smoot's  Chute  dams  built  in  1879  will  be  raised 
and  strengthened,  and  such  new  work  will  be  commenced  as  the  next 
low- water  season  may  show  to  be  advisable.  As  the  greater  portion  of 
the  work  in  the  future  must  be  done  by  days'  labor,  material  being  pur- 
chased in  advance  at  convenient  points  either  by  regular  contract  or  in- 
formal agreements,  it  is  probable  a  second  plant  will  be  required  during 
the  coming  fiscal  year  for  prompt  and  effective  work. 

The  number  of  dredges  available  on  this  section  of  the  river  being  in- 
adequate, it  is  desirable  that  the  government  should  own  and  operate 
one,  and  it  is  hoped  that  a  dredge  can  be  built  during  the  coming 
winter. 

The  appropriation  for  operating  the  snag-boat  being  insufQcient,  an 
allotment  was  made  from  this  appropriation. 

As  large  appropriations  can  be  expended  more  economically  and  to 
better  advantage  than  small  ones,  and  as  by  reducing  the  time  required 
for  completion  of  work  commerce  will  be  sooner  benefited,  I  would 
respectfully  suggest  an  appropriation  of  $500,000  for  fiscal  year  ending 
June  30, 1883. 
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8UMUAKY  OF  KXPENDITDBBe  FOR  PI8CAI.  TSAR  KNDIKO  JUNX  30,  16S1. 

Gregory's  LandiDg t8,i!58  58 

Denmark  Island 6,5S8TD 

Westport  Chute 13,786  30 

Gilbert's  Island 36.361  H 

Purchase  of  plant 80,30191 

Sorveys  and  gaoge  readers 543S 

Suag-boat 6,MSU 

93,63!  S 

ABSTRACT  OF    APPROPRUTIOKB. 

Bf  act  approved  June  18,  1878 9100.000 

By  act  approved  Match  3,  1879 40,000 

By  act  approved  June  H,  1«80 100.000 

By  act  approved  Harcli  3,  1861 175,000 

41S,D00 
Money  statement. 

July  1,  1830,  amount  available |I0S,545  48 

Received  from  sale  of  fuel 70  14 

Amoant  appropriated  by  act  approved  March  3,  1881 175,000  00 


July  1,  181^1,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  I,  1880 93,633  38 

July  1,  leei,  outstanding  Uabibties 765  »7 


July  1,  1881,  amount  available 184,217  9: 

AmouDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    500, 000  OD 

Abttraet  of  propotali TtOfived  amd  opened  AugMit  tl,  1880,  ig  Capt.  J.  MacktmiU,  Corjt^ 
Bitginear;  for  eoMtruetion  of  dan  and  thore  proleelion*  of  brith  and  »U>ne  at  bar  aMw 
Grtgorf'i  Landing,  Mi»40uri. 


1 

8,000  onbior«d« 

^"■SSL'-^ 

P.^b„ 

Amoout 

PfTSDbio 

Amonnt. 

3 

WUtney*  Son.  Ksoknk.  lows 

Fmln  II  Co..  Stlat  LodIb,  Mo 

11  SK 
170 

•ItWMOO 

ia,4«aoo 

asss 

1  00 

0  06 

M.S0O0* 
4,700  00 
S,000  0« 
4,«0  0« 

Dutnot  sirsideil 


i 

1 

B,000<nibki;wdi 

-A«np» 

F«r  cablo 
ywd. 

Amonnt. 

■ 

g.M.C.I,M«i.«»OU. 

tl  U 

in 

*s,nooo 

H,  ISO  DO 

•U-Tstm 

'  Contnot  swsided. 
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Ahetraot  of  proposaU  received  and  opened^  Auaust  11,  1880,  5y  Capt.  A.  Mackenaie.  Carpi 
of  EnffineerSf  for  ootutruction  of  dams  and  shore protection$  of  hrish  and  stone  at  Weelport 
Chute. 


Number. 

Names  and  reaidenoea  of  biddens. 

11,500    cubic   yarda 
stone. 

9,500    cubic    yaiila 
brush. 

Aggregate. 

Per  cubic 
yard. 

Amount. 

Per  cubic 
yard. 

Amount. 

1 

1 

4 
5 

H.  S.  Brown,  Hamilton,  Til 

Whitney  Sc  Son,  Keokuk.  Iowa 

$1  50 

^  1  60 

1  10 

1  44 

1  90 

$17, 250  00 
17, 250  00 
12, 650  00 
16.560  00 
21, 850  00 

$0  95 
0  90 
0  60 

0  88 

1  25 

$9. 025  00 
8,550  00 
5,700  00 
8,360  00 

11, 875  00 

$26,275  00 
25,800  00 

C.  M.  Cole.  Marietta.  Ohio 

*18.350  00 

Fruin  &.  Co.,  Saint  Louia.  Mo 

24, 920  00 

Jamea  McNamaia,  Keokuk,  Iowa 

33,725  00 

*  Contract  awarded. 


report  of  o.  n.  chaffee,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Island,  III,  February  15,  1881. 

Sir  :  I  have  the  honor  to  present  the  following  report  of  the  progress  of  work  in  the 
vicinity  of  Gilbert's  Island  during  season  of  1H80. 

A  brief  recapitnlatioD  of  the  circumstances  which  have  transpired,  is  necessary  to  a 
fair  understanding  of  the  work  at  this  point. 

During  the  winter  of  1879-'80,  the  channel  alon^  the  Illinois  shore  through  to  deep 
water  opposite  the  foot  of  Little  Slim  Island,  had  improved  so  much,  as  demonstrated 
by  the  survey  made  in  March,  1880,  that  it  was  decided  to  remove  a  portion  of  Dam 
No.  3,  and  accordingly  450  feet  of  the  shore  end  was  taken  out.  Instead  of  giving  any 
increased  depth  of  water  as  was  expected,  the  channel  partially  filled  up  below,  and 
the  current  made  a  short  turn  across  the  river  under  the  remainder  of  the  dam  and 
cnt  a  new  channel  through  the  shoal  to  the  shore  of  Gilbert's  Island,  having  about  an 
equal  depth  of  3^  feet  to  that  below.  The  old  crossing  above  this  dam  was  entirely 
fiUed  up  down  to  the  head  of  the  dam  so  as  to  be  out  of  water  the  greater  part  of  the 
distance  at  **  low  water." 

The  dam  across  Gilbert  Chute  was  found  to  have  settled  so  that  there  was  about  4 
feet  depth  of  water,  going  over  a  considerable-part  of  it  at  a  stage  of  2  feet.  The  oh  an* 
nel  around  by  Cincinnati  became  so  bad  that  boats  ceased  running  there  and  passed  by 
-way  of  the  chute  from  the  middle  of  October  till  the  end  of  the  season. 

Authority  having  been  obtained  to  do  the  work  by  hired  labor,  operations  were  be- 
gun there  on  the  2dth  of  August,  by  a  foreman  and  several  men  beginning  the  collec- 
tion of  piles  and  brush. 

The  first  work  decided  to  be  built  was  a  wing-dam  from  the  foot  of  Gilbert's  Island, 
,  across  the  deep-water  channel  next  to  the  island,  to  the  shoal  in  the  middle  of  the 
river. 

Instead  of  proceeding  in  the  usual  way,  two  rows  of  piles  20  feet  apart  were  driven 
10  feet  apart  along  the  line  of  the  dam,  between  which  brush  was  placed  in  three  lay- 
ers altematelv  in  the  direction  of  the  dam  and  at  right  angles  to  it,  and  then  sunk 
with  rock.  A  sufficient  quantity  having  been  placed  on  it,  a  third  row  of  piles  was 
driven  20  feet  farther  up  stream,  20  feet  apart  on  the  row.  and  materials  sunk  as  be- 
fore. As  far  as  the  deep  water,  14  to  22  feet,  extending,  tne  apron  was  made  40  feet 
wide,  and  the  body  of  the  dam  placed  20  feet  still  farther  up  stream,  making  the  base 
60  feet  wide.  With  the  exception  of  the  first  mat,  100  feet  long,  which  turned  over 
and  carried  away  the  piles  below  it,  no  difficulty  was  experienced  in  sinking  loose 
brush  in  mats  several  feet  thick.  I  subseauently  obtained  some  brush  tied  in  bundles 
about  10  inches  in  diameter,  and  prefer  to  handle  it  in  that  shape  rather  than  loose. 

Great  delay  having  been  experienced  in  the  delivery  of  rook  by  the  parties  who  had 
undertaken  to  furnish  it,  and  from  the  scarcity  of  barges  suitable  to  handle  it,  arrange- 
ments were  made  for  the  employment  of  a  dredge  and  tender  to  deliver  gravel,  which 
was  discharged  from  the  dump-boats  which  were  dropped  down  endwise  between  the 
piles ;  after  dumping  the  lower  pockets  they  were  withdrawn,  turned  around,  and 
returned  to  dump  the  load  from  the  other  end,  thus  placing  all  the  mat^al  on  the  line 
of  the  dam. 

Before  this  work  was  entirely  completed  the  cold  weather  caused  a  cessation  of 
work  on  the  17th  of  November,  and  the  full  benefit  expected  to  be  derived  will  not  be 
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the  dam  haa  been  greater,  per  f  ud,  than  vh 


t  of  materialB  b 
expected. 

Very  respectfnlly, 


U4. 

COMPLETION  OF  WOBK  OF  BEHOVING  SAND-BAB  IN  MISSISSIPPI  BITEE 
OPPOSITE  GUTTENBEBG,  IOWA. 

The  proposed  work  at  this  point  is  shown  in  a  report  dated  Septan- 
ber  18, 1380. 

Under  an  allotment  of  $3,000  &om  appropriation  for  improving  Mis- 
sissippi Biver,  Saint  Pan!  to  Des  Moines  Bapids,  the  work  of  closing 
Swift  Sloagh  with  a  brash  and  stone  dam  was  commenced  November  4, 
1880.  The  early  close  of  navigation  soon  intermpted  the  work,  whidi 
is  folly  described  in  the  report  of  United  States  Civil  Engineer  M.  Meigs, 
under  head  of  "Improving  Mississippi  River,  Saiot  Panl  to  Des  Moinea 
Bapids." 

The  object  of  this  improvement  is,  by  cloaing  Swift  Slongh,  to  effect  ■ 
crossing  over  a  bad  bar  in  Quttenberg  Channel,  jast  above  the  town. 

The  appropriation  of  (5,000,  made  by  act  of  March  3, 1881,  will  beei- 
pended  in  completing  the  work  already  commenced.  As  present  plant 
do  not  contemplate  any  further  work  in  this  channel,  and  as  it  is  probft- 
ble  that  by  the  work  to  be  done  boats  will  be  enabled  to  reach  Gatten- 
berg  trom  the  head  of  the  channel,  no  farther  appropriation  is  asked  for. 

ABSTRACT  OF  AFFBOPBIATIOira. 

By  aUotmeut  of  act  approved  Jane  14,  1880 (3,000  00 

By  act  approved  March  3,  1881 5,000(KI 

8,000  0) 
Moneg  statement 

Amonat  appropriated  by  act  approved  March  3,  1881 |S,000  N 

Jnly  1, 1^1,  amoQDt  avaUable 5,000  » 


Us- 


The  original  project  for  this  work  is  given  in  my  last  annnal  report, 
and  will  l^  foand  in  report  of  Chief  of  Engineers  for  1880,  page  1532. 

No  work  was  done  nuder  this  appropriation  dnring  the  year,  farther 
than  a  survey  in  the  \'icinity  of  the  railroad  bridge,  and  an  occasional 
examination  to  determine  the  condition  of  the  bar,  in  front  of  the  Dn- 
bnqae  Wharf. 

Apparently  this  bar  is  not  reforming,  and  it  is  possible  that  the  im- 
provement already  made  will  be  permanent,  and  that  the  spur-duoB 
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proposed  to  be  built  from  the  Illinois  shore  will  not  be  immediately  re- 
quired. 

During  last  summer  a  very  troublesome  bar  formed  in  front  of  the 
warehouses  and  wharf,  at  East  Dubuque,  causing  the  ferry-boat  to  run 
through  the  draw  and  land  above  the  bridge. 

The  exx)ediency  of  removing  this  bar  was  not  taken  into  considera- 
tion, as  no  money  was  available  for  the  purpose. 

A  special  report  was  submitted  December  31, 1880,  on  the  subject  of 
converting  Waples  Cut  into  an  ice  harbor,  at  an  estimated  cost  of  $40^000. 
Ice  harbors  are  very  important,  and  much  needed  on  the  upper  nver, 
and,  as  Dubuque  possesses  supBrior  advantages  for  such  a  harbor,  its 
construction  would  seem  most  judicious. 

As  the  few  dredges  on  the  upper  river  are  in  great  demand  elsewhere, 
it  is  not  proi)osed  at  present  to  do  any  work  in  the  harbor,  unless,  during 
low- water,  the  bar  in  front  of  Dubuque  should  prove  troublesome. 

The  balance  now  available  will  probably  be  sufficient  to  carry  on  work 
in  connection  with  the  removal  of  the  bar,  that  may  be  necessary  during 
the  fiscal  year  ending  June  30, 1883,  and,  therefore,  nothing  is  asked  for 
under  this  appropriation. 

ABSTRACT  OF  APPR0PBIATI0N8. 

By  act  approved  August  14,1876 $15,000 

By  act  approvedJune  18,  1878 10,000 

By  act  approved  March  3,  1879 4,000 

By  act  approved  June  14,  1880 7,000 

By  act  approved  March  3,  1881 5,000 

41,000 

There  passed  Dubuque  Bridge,  during  season  of  1880,  3,625  steamboats,  878  barges, 
and  1,392  rafts. 

Money  statement. 

July  1,  1880,  amount  available $7,000  63 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

%l%  000  63 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 23  52 

Julyl,  1881,  amount  available 11,977  11 

Amount  (estimated)  required  for  completion  of  existing  project 9, 770  03 

COMMERCIAL  STATISTICS  OP  CITY  OP  DUBUQUE  POR  1880. 

Receipts  by  river tons..  97,033 

Shipments  by  river do...  119,354 

Volume  of  business  transactions $19, 085, 000 


U  6. 

IMPROVEMENT  OF  ROCK  ISLAND  RAPIDS,  MISSISSIPPI  RIVER. 

The  work  contemplated  at  the  beginning  of  the  fiscal  year  was: 

1.  To  thoroughly  examine  the  cuts  through  the  various  chains. 

2.  To  dredge  out  the  loose  rock,  and  remove  any  projecting  points. 

3.  To  establish  channel  marks  and  buoys  for  the  aid  of  navigation. 
Owing  to  continued  high-water,  and  the  difficulty  of  obtaining  a 
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i  ? 


dredge  and  oatfit  at  a  reasonable  price,  the  sorvey  and  dredging  were 
not  accomplished. 

A  small  stem- wheel  steamer  was  constructed  for  use,  in  connection 
with  the  establishment  of  buoys  on  the  various  chains  and  land-marks, 
as  guides  to  navigation.  Experimental  buoys  were  established  and 
carefully  watched,  being  left  through  the  winter  to  determine  the  effect 
of  ice.  But  two  of  the  buoys  withstood  the  ice,  and  it  was  fully  demon- 
strated that  they  must  be  reset  every  spring.  During  the  winter  forty- 
two  new  spar  buoys  have  been  prepared,  and  the  driU  scow  and  launch 
put  in  readiness  for  placing  them,  when  the  stage  of  water  permits. 

A  number  of  surveys  have  been  made  during  the  year,  to  determine 
where  dredging  of  broken  rock  will  be  required,  and  on  June  21, 1880, 
during  the  floml,  a  careful  gauging  of  the  river  was  made  near  Saint 
Louis  Chain,  at  a  stage  1^35  below  highest  water  mark,  giving  a  dis- 
charge of  211,240.79  cubic  feet  per  second. 

According  to  this  result  the  computed  discharge  at  high-water  woold 
be  229,117.49  cubic  feet  per  second. 

The  assistant  in  charge  has  been,  in  addition  to  his  other  duties^  em- 
ployed upon  the  history  of  this  improvement. 

With  the  balance  of  the  appropriation  of  June  14, 1880,  and  the  new 
appropriation  of  March  3, 1881,  it  is  proposed  to  carry  oat  the  unaccom- 
plished portion  of  the  work  laid  out  for  last  year,  and  in  addition  to 
maintain  the  buoys  upon  the  rapids. 

While  the  money  now  available  will  complete  the  work,  as  originally 
projected,  it  is  hoped  that  steps  may  soon  be  taken  to  inaugurate  the 
work  of  widening  and  deepening  the  present  channel.  This  was  foUy 
referred  to  in  my  last  annual  report. 

As  there  will  be  a  sufficient  balance  available  for  the  maintenance  of 
buoys  during  the  year  ending  June  30, 1883,  no  further  appropriation 
is  asked  for. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  23,  1866 $100,000 

By  act  approved  March  2,  1867 200,000 

By  aUotmentfirom  appropriation  of  July  25. 1868 156,000 

By  allotment  from  appropriation  of  AprU  10,  1869 133,650 

By  act  approved  July  11.  1870 150,000 

By  act  approved  March  3, 1871 150,000 

By  act  approved  June  10,  1872 50, 000 

By  act  approved  March  3, 1873 50,000 

By  act  approved  June  23,  1874 50,000 

By  act  approved  March  3, 1875 50,000 

By  act  approved  August  14  1876 25,000 

By  act  approved  June  18,  1878 30,000 

By  act  approved  March  3,  lb79 6,000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3, 1881 8^006 

Total 1,166.650 

t  Money  statement 

July  1,  1881,  amount  available |9,434  21 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$17, 434  21 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstandinir 
liabilities  July  1,  1880 .T      6,223  65 

July  1,  1881,  amount  available 11,210  56 
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U  7. 

IMPROVEMENT  OF  HARBOR  AT  ROCK  ISLAND,  ILLINOIS. 

.  A  report  on  the  harbor  of  Eock  Island  was  submitted,  November  5, 
,879,  and  is  printed  in  House  Ex.  Doc.  ISo.  32,  Forty -sixth  Congress, 
iecond  session. 

It  was  proposed  to  remove,  by  dredging,  the  bar  along  the  levee  and  a 
jortion  of  the  large  bar  which  extends  fix)m  the  foot  of  Rock  Island. 

Contract  was  entered  into  with  Whitney  &  Son,  and  the  work  of  dredg- 
ing began  August  23  and  was  continued  until  October  9,  1880. 

The  material  which  was  supposed  to  be  mainly  sand  was  found  to  con- 
tain much  gravel  and  tenacious  clay,  and  a  modification  of  the  contract 
based  on  pure  sand  was  submitted  and  approved.  Considerable  dredging 
was  done  along  the  steamboat  landings,  the  material  consisting  princi- 
pally of  broken  rock,  and  several  cuts  were  made  through  the  bar  with 
a  view  to  creating  a  current  which  would  keep  the  wharf  free  from 
deposits. 

SUMMARY  OF  WORK. 

3,959.30  cnbio  yards  material  drodged,  at  20  cents $791  86 

1,699.72  cubic  yards  material  dredged,  at  50  cents 849  86 

ly743.10  cnbic  yards  material  dredged,  at  66  cents 1,150  45 

127^  hours  service  of  rock  dredge,  at  |10 1,275  00 

4,067  17 

During  winter  of  1880-'81,  ice  soundings  were  made  on  the  bar  to 
ascertain  the  coudition  of  the  cuts.  There  remains  an  available  bal- 
ance of  $1,360  from  appropriation  of  June  14, 1880,  which  will  be  ex- 
pended under  former  contract  for  dredging  along  the  city  wharf  when  a 
dredge  is  available  for  the  work.  'So  project  has  been  made  for  expend- 
ing the  appropriation  of  $6,000  of  March  3, 1881,  as  other  work  on  the 
river  of  greater  importance  will  occupy  all  the  dredges  for  a  long  time 
to  come,  and  as  the  appropriation  will  be  available  for  the  fiscsd  year 
ending  June  30, 1883,  no  further  amount  is  asked  for. 

COMMERCIAL  STATISTICS  OF  ROCK  ISLAND,   ILLINOIS,   FOR  1880. 

Receipts  by  river tons..  15, 50(^ 

Shipments  by  river do..  7,500 

Total  carried do...  2:^,000 

liomber,  manufactured '. feet..  60,782,180 

Shingles,  manufactured pieces..     5,820,000 

liatns,  manufactured do...    9,757,000 

Pickets,  manufactured do...  74,000* 

There  passed  Rock  Island  Bridge  during  season  of  1880, 2,664  steamboats,  642  barges^ 
and  782  rafts. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  14,  1880 1 $6,000  00 

By  act  approved  March  3,  1881 6,000  00 

Total 12,000  00 

Money  statement. 

July  1,  1880,  amount  avaUable t6,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

112,000  00 


/ 
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July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1,  1880 $4,255  15 

Julyl,  1881,  outstanding  liabiUties ^ 385  23 

»4.640  38 

Julyl,  1881,  amount  available 7,359ffl 

Amount  (estimated)  required  for  completion  of  existing  project 14, 759  IS 


■  H 


AUiraot  of  propoBola  received  and  opened  Auauet  11, 1880,  ly  Copt.  A.  MadcenMie,  Corp 
of  EngineerSf  for  dredging  in  the  harbor  of  Book  Itlaiui,  lU, 
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Names  and  residences  of  bidders. 


H.  8.  Brown.  Hamilton,  111 

Whitney  A  Son,  Keokuk,  Iowa 


*  Contract  awarded. 


For  dredging 
and  deposit- 
ing material 
near  Island 
810. 


Pmr  euhie  yaird. 

fo  21 

0  20 
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IMPROVING  MISSISSIPPI  RIVER  AT  ANDALUSU,  ILLINOIS. 

The  original  project  of  this  work,  as  contained  in  my  report  of  De- 
cember 17, 1880,  contemplates — 

1.  The  construction  of  a  dam  (So,  1)  from  Illinois  shore  to  Island  32L 

2.  Protection  of  head  of  Island  321  for  about  900  feet. 

3.  Construction  of  dam  (No.  2),  with  necessary  shore  protections  be- 
tween Islands  320  and  321. 

4.  Construction  of  dam  (No.  3)  between  Islands  319  and  318. 

The  work  projected  under  appropriation  of  March  3, 1881,  is  the  con- 
struction of  Dam  No.  1  to  an  elevation  of  2  feet  above  low- water,  Uie 
protection  of  head  of  Island  321  for  about  500  feet,  and  the  laying  (rf 
foundations  of  Dams  2  and  3;  or  as  much  of  the  above  work  a^  can  be 
performed  with  the  funds  available.  The  contract  for  the  i)erformuice 
of  the  above-named  work  has  been  let  to  Whitney  &  Son,  of  Keokuk, 
Iowa,  but  operations  have  not  yet  commenced. 

During  1880  the  shipments  by  river  amounted  to  about  100,000 
bushels. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  Maroh  3,  1881 |6,000 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 |6,OOO00 

July  If  1881,  amonnt  expended  dnrinff  fiscal  year,  exclusive  of  ootstandinfl: 
UabiUties  July  1,  1880 , ?  39  56 

July  1,  1881,  amount  available 5.960  45 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  12, 000  00 
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dbtiraet  ofpropoBdU  received  and  opened  by  Capt,  A.  Mackeneiey  Carps  of  Engineers,  Book 
Island,  ith,  at  2  o^dockp.  m.  May  20,  18h1,  for  constructing  dams  and  slutre  proteoiiana  of 
brush  and  stone  at  Andalusia,  Til, 


ti 

Kames  of  bidden. 

Besidence. 

2,500  cubic  yarda 
stone. 

2,000  cubic  yards 
brush. 

Aggregate. 

1 

Per  cubic 
yard. 

AmoonL 

Per  cubic 
yard. 

Amount. 

1 

Wliltaey  4t  Son 

Keoknk,  la... 

$1  8S 

$4.e2eM 

$1.26 

12,600  00 

-$7,126  00 

*Contraot  awaided. 


subvey  of  the  mississippi  biyeb  at  andalusia,  illinois. 

United  States  Enoineeb  Oppiob, 

Bock  IsUmdy  IlLj  December  17, 1880. 

Genebal:  I  have  the  honor  to  present  the  following  report  and  ac- 
companying map  of  a  snrvey  of  the  ^<  Mississippi  Eiver  at  Andalusia, 
[11  J'  made  in  accordance  with  your  instructions  dated  June  17, 1880. 

The  report  includes  a  plan  and  estimate  for  the  improvement  of  the 
harbor  of  Andalusia  so  as  to  permit  the  entrance  and  landing  of  the 
largest  boats  used  on  the  Upper  Mississippi  Eiver  at  the  lowest  stages 
of  water.  The  town  of  Andalusia  is  situated  on  the  south  channel  of 
the  river,  about  10  miles  below  Eock  Island,  HI. 

It  has  the  most  available  landing  on  the  Illinois  side  between  Eock 
Island  and  New  Boston,  a  distance  of  about  55  miles,  and  is  the  natural 
outlet  of  a  large  part  of  Eock  Island  and  Mercer  Counties  for  the  ship- 
ment of  agricultural  products. 

The  south  channel,  on  which  Andalusia  is  situated,  has  never  been 
the  main  channel  of  the  river,  being  much  obstructed  by  rocks  and  sand- 
bars, so  as  to  make  it  unnavigable  by  the  larger  boats,  excepting  at 
high  stages  of  water.  The  ordinary  approach  to  the  landing  is  made 
through  the  narrow  passage  called  the  '*  Ferry  Crossing,''  between  Isl- 
ands 320  and  321 ;  and  the  northern  end  of  this  passage,  as  well  as  that 
portion  of  the  south  channel  in  front  of  the  town,  is  so  blocked  up  with 
sand  as  to  shut  out  all  but  the  smaller  boats  at  low  stages  of  water.  To 
remedy  this  difficulty  and  make  the  approach  to  the  landing  easy  for 
all  boats,  at  all  stages,  I  would  respectfully  submit  the  following 

pbojeot. 

1.  The  construction  of  a  dam  (No.  1)  of  rock  and  brush  from  the  Illi- 
nois shore,  below  the  town,  to  Island  321. 

This  dam,  with  its  crest  at  an  elevation  of  3  feet  above  low-water, 
would  turn  the  current  through  the  "Ferry  Crossing''  and  insure  an 
increased  depth  at  the  head  of  this  passage,  as  well  as  across  the  bar 
in  front  of  and  opposite  the  landing.  This  dam  will  be  1,250  feet  in 
length,  and  the  shore  of  Island  321,  at  the  north  end  of  the  dam,  should 
be  protected  for  a  distance  of  200  feet. 

2.  To  prevent  excessive  abrasion  at  the  head  of  Island  321,  the  shore 
should  be  protected  for  a  distance  of  about  900  feet.  The  foot  of  Island 
320  may  be  allowed  to  cut  away  so  as  to  give  sufficient  width  in  the 
passage. 


P\  I 


il 

If  1 

il  1 

>     tli 


I  -1 


I 


l\ 


1706      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

3.  The  constraction  of  a  dam  CSo,  2),  with  necessary  shore  protec- 
tioD8,  from  head  of  Island  320  to  foot  of  Island  319. 

This  should  be  done  to  prevent  the  widening  and  deepening  of  this 
passage,  which,  if  permitted,  might  destroy  the  beneficial  effect  expected 
from  Dam  No.  1. 

The  length  of  this  dam  is  450  feet,  and  its  crest  will  be  at  an  elevation 
of  3  feet  above  low-water. 

4.  The  construction  of  a  dam  (No.  3)  to  close  the  narrow  passage  be- 
tween Islands  319  and  318.  This  dam  will  be  200  feet  in  length,  with 
its  crest  at  an  elevation  of  3  feet  above  low-water. 

ESTIMATE. 

Dam  No.  1 : 

3,198  eubio  yards  rock,  at|1.50 $4,797 

2,927  oubio  yaids  brush,  atfl 2,927 

Shore  protection  head  of  Island  321 : 

1,350  cubic  yards  rook,  at  11.50 2,025 

900  cubic  yards  brush,  at$l 900 

2,985 

DamNo.2: 

l,e44  cubic  yards  rock,  at  $1.50 2,466 

1,248  cubic  yards  brush,  at$l 1,248 

3.714 

Dam  No.  3: 

1,060  cubic  yards  rock,  at  $1.50 1,575 

850  cubic  yards  brusn,  a.t$l 850 

2,45 

Engineering  and  contingencies,  say 1,212 

Total 18,  «• 

COMMERCIAL  STATISTICS. 

The  amount  of  jDnraiu,  potatoes,  and  apples  shipped  from  Andalnaia  was  in  IdSI 
100,000  bushels,    ^pments  would  be  much  neater  if  the  approach  to 
were  improved  so  as  to  admit  large  steamboats  during  low- water  stages. 

Very  respectftilly,  your  obedient  servanti 

A.  MACERKZISy 

Captain  of  ~ 
To  the  Chief  of  ENamEEBS,  U.  S.  A. 


U  9. 

mPROYEMENT  OF  HARBOB  AT  MUSCATINE,  IOWA. 


A  report  on  this  harbor  sabmitted  January  25, 1879,  estimaled  te 
008t  of  removing  the  aocamulated  deposit  at  $19,250.  An  infimd 
agreement  with  Whitney  &  Son  was  entered  into  under  the  mppropni- 
tion  of  $7,500,  made  by  act  of  June  14, 1880. 

The  work  wa^  begun  October  11,  and  continued  to  KoTember  9, 1^ 
resumed  April  25, 1881,  and  is  now  going  on* 


SUMMART  OF  WOl 

83^830  cubic  yards  maturial  dredged,  at  20  cents . . . 


»4.«» 


When  the  appropriation  of  Jane  14, 1880,  is  expended,  it 
to  eontinae  the  work  <tf  dred|;ing  along  the  city  wharf  witk 
aiq^priation  of  $2,500  made  by  act  of  ICaroh  3, 1881. 
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-    Until  thechannel  of  the  river  changes,  as  is  very  probable,  to  the  right 
>f  Island  335,  so  that  the  chate  between  Island  335  and  the  Illinois  shore 
^lan  be  closed,  occasional  dredging  will  be  required  in  Muscatine  Harbor. 
-  A.n  accurate  survey  of  the  locality  was  made  in  January,  1881. 

The  work  heretofore  done  has  been  partly  lost,  by  filling  in  over  the 
Iredged  area,  and  the  original  estimate  will  not  cover  the  work  required. 
It  is  believed  that  $5,000  can  be  profitably  expended  during  the  fiscal 
fear  ending  June  30, 1883. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3, 1879 $7,500 

By  act  approved  June  14,  1880 7,500 

By  act  approved  March  3,  1881 2,500 

Total 17,500 

Money  statement. 

-July,  1880,  amonnt  available $7,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

. $10,000  00 

July  1,  1881,  amount  expended  daring  fiscal  year,  exclosive  of  outstanding 

liabUities  July  1, 1880 5,643,51 

July  1,  1881,  amount  avaUable 4,356,49 

Amount  (estimated)  reouired  for  completion  of  existing  project 1, 750  00 

.Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1883 .      5, 000  00 

COBCMERCIAL  STATISTICS  OF  MUSCATINB,   IOWA,   FOR  1880. 

Lmmber  manufactured feet..  54,988,704 

Liaths  manufactured bundles..  17,170,000 

Shingles  manufactured pieces..  18,475,190 

Flour,  meal,  &«.,  manufactured bushels..        278,000 

Beceipts  by  ndl tons..  30,350 

Beceipts  by  river do...  3,912 

Shipments  by  rail do...        109,198 

Shipments  by  river do...  6,205 


U   lO. 
IMPROVEMENT  OP  RUSH  CHUTE  AND  HARBOR  AT  BURLINGTON,  IOWA. 

A  project  for  expending  a  balance  of  $12,651.71  was  submitted  Sep- 
tember 24, 1880.    It  contemplated: 

1.  The  raising  and  strengthening  of  Eosh  Chute  Dam. 

2.  The  protection  of  a  small  island  in  Bush  Chute,  and  connecting 
the  island  with  Eush  Island  (No.  379)  by  a  closing  dam. 

3.  The  construction  of  a  closing  dam  at  the  foot  of  Eush  Chute  between 
Islands  374  and  376. 

Very  great  difficulty  was  experienced  in  obtaining  material,  boats,  and 
barges  for  the  work,  and  the  prices  necessarily  paid  were  much  in  excess 
of  our  estimates. 

Work  was  commenced  October  16  and  closed  by  ice  November  18, 1880. 

Under  informal  agreement  with  Keleher,  of  Davenport,  a  large  amocmt 
of  stone  has  been  collected  during  the  winter,  and  deUvery  is  still  go- 
ing on. 
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The  following  work  was  accomplished  daring  the  short  working  seaaoa: 

Eush  Chute  Dam  was  strengthened,  and  raised  to  a  height  of  4  feet  at 
low-water. 

This  dam  is  in  an  exx>osed  position,  and  to  protect  it  from  the  effects 
of  ice  it  must  be  still  fdrther  raised. 

The  head  of  Eush  Island  was  protected  for  a  length  of  650  feet.  The 
head  of  the  small  island  in  Bush  Ohute  was  protected  for  a  distance  <rf 
300  feet  along  its  eastern  side,  but  time  did  not  permit  of  building  tiie 
small  closing  dam.  Early  in  February  a  settling  was  discovered  in  tint 
Bush  Chute  Dam,  and  s^r  this  was  repaired  a  second  and  more  ex- 
tended settling  took  place. 

GThese  settlements  were  undoubtedly  due  to  the  fact  that  from  the 
location  of  the  dam  and  bar  at  head  of  Eush  Chute  a  strong  current 
proceeds  along  the  face  of  the  dam.  The  damage  was  repaired,  and  to 
prevent^  if  possible,  future  scour,  mats  were  sunk  in  front  of  and  on  the 
upper  side  of  the  dam. 

During  the  season  2,481  cubic  yards  of  brush  and  5,377  cubic  yards  of 
rock  were  put  in  the  works. 

The  increased  cost  of  material  and  hire  of  plant  necessitated  an  allow- 
ance of  $5,000  from  the  appropriation  from  Saint  Paul  to  Des  Moines 
Bapids.  Of  this  amount  $813.64  was  expended  during  the  year,  mak- 
ing the  total  expenditure  on  this  work  during  the  year,  including  mate- 
rial collected  for  future  use,  $13,465.35,  of  which  amount  $285.74  is 
charged  as  office  expenses. 

A  large  amount  of  material  is  now  on  hand  and  is  being  transported 
to  the  sites  of  the  works,  and  as  soon  as  low- water  permits  the  obtaining 
of  brush  the  building  of  dams  will  be  resumed.  Between  the  ISth  of 
January  and  29th  of  February,  1881,  a  detailed  survey  of  Bush  Chute 
was  made.  The  results  show  decided  improvement  of  channel  at  the 
head  of  Eush  Chute  and  in  the  chute  opposite  the  little  island. 

As  this  work  will  hereafter  be  carried  on  under  appropriation  for 
^Mraproving  Mississippi  Eiver,  Saint  Paul  to  Des  Moines  Bapids,'' do 
further  appropriation  is  asked  for. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  August  14,  1876 |10,000 

By  act  approved  June  18,  1878 10,000 

By  act  approved  March  3,  1879 5,000 

By  act  approved  June  14,  1880 , 5,000 

Total 30,000 

Money  statement 

July  1,  1880,  amount  available $12,651  71 

July  1,1881,  amount  expended  during  fiscal  year,  exclusive  of  ontstandinff 
UabiUties  July  1,  1880 T    12,65171 

oubbbnt  metbb  obsbbyations  at  bublinaton,  iowa. 

United  States  Engineeb  Office, 

Bock  Island^  Illj  July  4,  1881. 

Genebal  :  I  would  respectfully  submit  the  accompanying  progress 
reports  of  Assistant  Engineer  G.  A.  Marr  upon  the  work  with  current 
meters  carried  on  near  Burlington  in  1878  and  1879,  together  with  map 
showing  the  section  of  the  Mississippi  Eiver  operated  on  and  the  various 
positions  of  the  meters.    Instructions  from  the  Chief  of  Engineers,  dated 


Jid 
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August  30, 1878,  assigned  to  Maj.  F.  U.  Parquliar,  Corps  of  Engineers^ 
certain  surveys  and  examinations  desired  by  the  Board  of  Engineers, 
constituted  by  Special  Order  No.  71,  Series  of  1878,  headquarters  Corps 
of  Engineers. 

Whfie  this  work  was  in  progress,  with  the  sanction  of  the  Chief  of 
Engineers  a  series  of  observations  with  current  meters  and  a  specially 
constructed  chronograph  were  inaugurated.  These  observations  were 
very  carefully  made,  and  it  is  believed  the  results  obtained  as  regards 
the  section  of  the  river  operated  in  are  most  accnrate.  The  not^  are 
very  voluminous,  and  as  the  compilation  of  results  has  only  been  carried 
on  during  the  winter  when  no  field  work  was  going  on,  but  a  compara- 
tively  small  amount  of  the  work  is  in  such  a  form  that  it  can  be  sub- 
mitted ;  but  as  what  is  already  completed  may  be  of  interest  and  benefit, 
I  present  tbe  record,  reserving  for  a  future  report  any  general  remarks 
which  the  work  as  a  whole  may  justify. 

Very  respectfully,  your  obedient  servant, 

A.  Maokenzie,  • 
Captain  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


report  on  use  of  current  meters  and  method  of  determining  meter  coef- 
ficients, bt  mr.  g.  a.  marr,  assistant  engineer. 

United  States  Engineer  Office, 

Book  Ulandy  III.,  November  10,  1679. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  meter  work  and  onrrent 
obeervations : 

THE  METHOD  OF  USING  THE  BUFF  AND  BERGER  METERS. 

It  was  very  necessary  first  of  aU  to  look  carefdlly  to  the  adjustment.  The  wheel 
ahonld  play  freely  between  the  supporting  arms,  and  yet  should  not  be  so  loose  as  to 
endanger  the  fine  platinum  points  that  establish  the  electric  current  through  the 
meter.  If  the  wheel  was  quite  loose  it  would  invariably  bend  the  platinum  points, 
and  a  broken  circuit  woula  be  the  result,  not  always  entirely  lost,  but  too  broken  to 
be  of  value. 

This  adjustment  could  not  be  ma<1e  with  the  large  screws  containing  the  agates,  as 
unless  these  screws  were  set  up  to  the  shoulder  they  would  follow  up  the  wheel  in  its 
revolution  and  soon  bind  or  perhaps  lock  the  wheel  entirely.  To  remedy  this  the 
large  screws  were  set  up  to  the  shoulder  after  removing  the  fine  screws  coniaininff 
the  platinum  points.  If  .this  made  the  wheel  too  light  or  too  loose  a  small  strip  (» 
very  thin  paper  was  inserted  on  either  side  (the  side  necessary  to  make  the  proper 
adjustment)  of  the  set  screws  that  hold  the  projecting  arms  to  the  meter  frames.  By 
this  means  a  very  fine  and  quite  permanent  set  could  be  made  for  the  arms,  and  it 
was  then  only  necessary  to  make  a  careful  adjustment  of  the  smaU  screws  with  tho 
platinum  points.  But  before  adjusting  these  small  screws  it  was  carefuUy  observed 
that  the  wheel  had  a  play  in  the  direction  of  its  axis  of  about  one-fifth  of  a  nuUimeter. 
This  in  the  agate  bearings  gave  free  and  easy  motion. 

This  adjustoieut  being  made  satisfactorily,  the  adjustment  of  the  small  screws  con- 
taining the  platinum  points  was  made  as  follows :  The  screw  holding  the  wheel  and 
its  frame  to  the  main  part  of  the  meter  was  loosened  so  that  the  wheel  and  frame  could 
be  revolved  so  as  to  be  either  side  up.  The  meter  was  then  connected  with  a  battery 
and  a  sounding  key  put  in  the  circuit. 

The  wheel  was  placed  in  a  horizontal  position  so  that  its  weight  would  bear  on  the 
lower  agate.  The  wheel  was  then  turned  so  that  the  platinum  wire  spring  from  the 
insulat^  wire  would  rest  on  the  silver  portion  of  the  axis  so  as  to  close  the  circuit  at 
that  point.  The  small  screw  containing  the  platinum  point  was  then  turned  up 
caremlly  until  a  circuit  was  established,  which  was  indicated  by  the  sounding  key. 
At  this  point,  if  the  screws  were  turned  back  a  trifle  the  circuit  would  be  broken  again, 
and  generally  a  change  of  10^  or  even  less  in  turning  the  screw  would  make  and  break 
the  circuit. 

This  small  screw  was  then  left  Just  at  the  point  where  a  good  current  was  established. 
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The  wheel  was  then  inverted  and  after  turning  the  screw,  already  adjusted  back 
just  180^1  or  half  a  revolution,  so  as  to  be  certain  to  have  no  current  through  thst 
point,  the  other  small  screw  was  adjusted  in  the  same  manner  as  the  previous  one. 
Then  the  first  screw  adjusted  was  turned  up  the  180^  or  half  turn  that  it  had  been 
turned  back,  and  the  adjustment  was  complete. 

After  this  adjustment  the  meter  would  give  a  good  clear  record  with  the  wheel  in 
any  position,  either  horizontal,  vertical,  or  any  point  between. 

The  great  necessity  for  having  a  sounding  key  in  the  circuit  when  adjusting  theae 
small  screws  was  that  otherwise  the  screws  might  be  turned  too  far,  when  the  plati- 
num point  would  be  bent  to  one  side  and  an  imperfect  contact  would  be  the  remit, 
which  would  lead  to  a  broken  and  irregular  record. 

The  propeller  meter  made  by  T.  S.  &.  J.  D.  Negus,  and  used  some  in  connection  with 
the  above  meters,  never  needed  any  such  adjustment,  as  the  method  of  connection  for 
making  and  breaking  the  circuit  is  so  simple,  and,  moreover,  is  entirely  inclosed  in  i 
small  compartment  nearly  water-tij^ht. 

The  instrument  was  never  out  ororder  in  that  respect  during  its  entire  use  in  the 
work. 

There  was  also  another  adjustment  to  look  after  in  the  Buff  and  Berger  instmmenti. 
The  platinum  wire  spring  that  had  one  end  attached  to  the  end  of  the  insulated  wire, 
and  the  other  end  resting  in  a  groove  on  the  exterior  of  the  axis,  was  liable  to  be  dis- 
turbed, and  if  accident-ally  bent  would  either  give  too  light  a  pressure  to  make  a  per- 
fect record,  or  would  press  too  heavily  and  produce  extra  friction  on  the  wheel,  mak- 
ing it  more  difficult  to  revolve,  and  hence  giving  a  different  coefficient. 

To  keep  the  adjustment  of  tbe  spring  as  near  uniform  as  possible,  and  as  light  u 
would  give  a  perfect  record,  the  following  plan  was  adopted: 

A  very  delicate  balance  was  procured,  and  by  means  of  a  fine  thread  attached  to  the 
wire  and  the  balance  the  pressure  of  the  spring  was  carefully  weighed.  In  order  to 
do  this  it  was  necessarv  to  nave  the  same  connection  with  a  battery  and  sounding  key 
in  circuit  as  for  the  other  adjustment.  The  wheel  was  turned  so  that  the  platmnm 
wire  rested  on  the  silver  of  the  axis,  which  gave  a  closed  circuit.  The  platinum  spring 
was  then  lifted  by  means  of  the  balance  and  thread  and  the  weight  noted  just  at  the 
point  where  the  circuit  would  be  broken.     By  this  means  as  light  a  pressure  as  would 

g*ve  a  good  result  could  be  established.  It  was  generally  found  that  a  pressure  of 
om  1  to  li  grams  was  about  as  light  as  the  spring  could  be  used  and  be  certain  of 
giving  a  good  result.  When  first  tested  some  of  the  springs  were  tound  to  exert « 
pressure  of  from  10  to  15  grams. 

METHOD  OF  DETERMINING  METER  COEFFICIENTS. 

The  place  selected  for  this  work  was  in  "  Prairie  Slough,"  where  at  any  stage  of 
water  less  than  5  feet  there  was  no  inlet  from  above  to  cause  a  current,  and  where  tiien 
wasja  depth  of  from  7  to  11  feet  at  a  2-foot  stage.  This  gave  practically  a  stiU  sheet  of 
water  except  such  fluctuations  as  misht  be  caused  by  strong  winds.  A  base  of  800 
feet  was  carefully  measured  with  standard  cherry  rods  prepar^  from  the  Coast  Surrey 
standard  &-foot  rods  in  the  office.  The  points  on  the  base  were  designated  as  follows : 
At  the  east  end  *  *  East  Base  " ;  200  feet  from  this  towards  the  west  was  called  *  *  ^  Base  ^ ; 
at  400  feet  on  the  center  **  Middle  Base  " ;  at  600  feet,  **  |  Base  '^ ;  and  at  the  end  of  tbe 
800  feet,  "West  Base." 

A  telegraph  line  and  battery  were  established  along  the  base,  having  ground  con- 
nection at  each  end  by  lar^e  sheets  of  copper  placed  in  the  water.  Three  signal  kejs 
or  sounders  were  used,  being  placed  as  "East  Base,"  "Middle  Base,"  and  "We0t 
Base."  An  observer  with  a  mean  time  chronometer  was  stationed  as  "  East  Bsse." 
Also,  observers  at  each  of  the  stations  along  the  line.  A  line  for  testing  the  meten 
was  selected  out  in  the  slough  opposite  the  base,  and  range  stakes  set  beyond  esdi 
end  of  the  line,  care  being  taken  to  set  these  stakes  so  as  to  make  the  line  in  the  slough 
or  path  of  tne  steam  launch  parallel  to  the  base,  one  stake  being  set  about  50  feet 
beyond  the  end  of  the  line  and  theodolite  readings  taken  to  it  from  the  ends  of  ibb 
base.  Then  a  stake  was  set  beyond  the  other  end  of  the  line  with  the  same  read- 
ings, only  reversed  at  the  two  bases.  Other  range  stakes  were  set  beyond  these  on  i 
prolongation  of  the  line.  This  line  was  selected  so  as  to  give,  as  far  as  possible,  a  line 
that  woald  be  but  little  affected  by  influences  from  the  bottom  or  sides  of  the  slongh, 
it  being  at  this  place  tyaite  uniform  in  depth. 

A  frame  made  of  2  inch  gas-pipe  was  attached  to  the  bow  of  the  launch,  and  the 
meter  to  be  tested  was  pla(^  on  a  rod  attached  to  tbe  extreme  forward  end  of  this 
frame,  and  at  a  point  which  would  carry  the  meter  about  2  feet  below  the  surface  and 
about  10  feet  ahead  of  the  launch. 

Insulated  copper  wires  were  attached  to  the  meter  before  placing  it  in  the  water. 
These  were  brought  up  on  the  bow  of  the  launch  and  connected  with  a  battery  of  six 
Daniel's  cells.    A  register  was  placed  in  the  circuit  and  also  a  sotinding  key,  which 
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was  placed  in  the  engine  room  to  gnide  the  engineer  in  keeping  the  speed  of  the  launch 
n  niform. 

Obseryers  were  then  stationed  at  the  different  points  200  feet  apart  on  the  base,  those 
at  **  East  Base,''  **  Middle  Base,"  and  ''  West  Base  "  having  theodolites. 

At  the  i  and  |  base  men  were  stationed  with  signal  flags.  These  two  bases  were 
provided  with  boards  with  slots  cut  in  them  and  a  string  or  wire  stretched  longitudi- 
nally along  the  center  of  the  slot.  The  board  and  its  wire  were  carefully  set  in  front 
of  and  directly  opposite  each  base,  and  stakes  set  on  the  opposite  side  of  the  slough, 
these  stakes  being  set  by  laying  off  90^  from  the  base  with  a  tbeodoUte.  The  observ- 
ers at  these  bases  could  then  give  a  signal  as  the  launch  passed  the  ranges. 

All  being  ready  for  work,  toe  launch  was  got  on  line  outside  the  limits  of  the  base 
and  prepared  to  run  with  as  steady  and  uniform  a  speed  as  possible.  As  the  launch 
approached  the  point  opposite  '*East  Base"  the  observer  there  stationed  called 
''ready,"  held  up  one  hand,  and  with  the  other  made  two  breaks  on  the  key  or  sounder. 
At  this  signal  the  observer  on  the  launch  commenced  counting  and  watching  the  regis- 
ter and  the  observer  at  the  chronometer  took  up  the  ''  beat."  As  the  prick-staff  of  the 
launch  passed  the  cross  wire  in  his  telescope  the  observer  dropped  his  hand  quickly, 
gave  one  tap  on  the  key,  and  also  called  'Hick"  sharply,  so  that  if  the  observer  on 
the  launch  did  not  happen  to  be  looking  and  see  the  hand  drop  he  would  get  the  sig- 
nal "  tick."  The  signals  were'all  given  as  distinctly  and  sharply  as  possible.  The 
reading  on  the  register  was  noted,  and  the  time  taken  to  the  nearest  tenth  of  a  second 
so  far  as  practicable. 

At  the  next  station,  or  "^  base,'^  the  observer  called  ready  and  held  up  his  flag,  be- 
ing in  a  position  where  he  could  be  seen  both  by  the  observer  on  the  launch  and  the 
observer  at  the  chronometer.  As  the  jack-staff  passed  his  station  or  line  of  sight  he 
dropped  his  flag  as  quickly  and  distinctly  as  possible,  and  called  ''tick." 

The  same  signals  were  given  at  the  three  remaining  stations.  At  the  signal  from 
the  ^  base  the  reading  of  the  register  was  noted  and  the  difference  of  readings  at 
"east  base"  and  "^  base"  gave  the  number  of  revolutions  or  half  revolutions,  accord- 
ing to  the  meter  used.  A  return  trip  was  made  over  the  same  course,  running  from 
"  west  base"  to  "east  base,"  using  the  same  speed  of  boat  as  far  as  practicable.  The 
results  of  these  two  trips  should  be  combined  so  as  to  eliminate  effect  of  current,  if 
any,  so  far  as  the  current  might  be  expected  to  remain  uniform.  The  work  would  be 
continued  with  a  meter  untifvarions  speeds  of  the  launch  had  been  tested,  or  in  other 
words,  the  meter  tested  for  many  different  velocities  from  quite  slow  to  as  fast  as  the 
register  could  be  read. 

For  using  the  meters  for  current  observations,  a  derrick  was  put  up  on  the  United 
States  quarter-boat  Major  E.  F.  Hoffimann.  The  main  spar  of  the  derrick  was  35  feet 
long,  and  was  placed  just  forward  of  the  cabin,  and  as  near  the  center  as  a  free  use  of 
the  door  of  the  cabin  would  allow.  To  this  spar  was  attached  a  boom  25  feet  long, 
being  set  for  this  work  about  12  feet  from  the  lower  end  of  the  spar.  A  heavy  set  of 
double  blocks  and  fall  led  from  the  upper  end  of  the  spar  to  the  beam,  by  which  the 
latter  could  be  raised  or  lowered  at  will.  From  the  upper  end  of  the  boom  another 
double  block  and  fall  was  used  to  handle  the  apparatus  for  current  work.  A  cable 
wire  rope  f  inch  in  diameter  and  32  feet  long  was  prepared  with  an  eye  at  the  upper 
end  for  the  hook  of  the  block,  and  a  mushroom  anchor  weighing  750  pounds  was  at- 
tached to  the  lower  end  of  the  cable  by  means  of  a  clamp  clevis,  as  the  lower  end  of 
the  wire  cable  had  to  be  free  so  as  to  pass  through  the  current  meter  frame.  To  the 
anchor  was  attached  a  bar  of  iron  1  by  3  inches  and  about  3  feet  long.  On  the  outer 
end  of  the  bar  rested  a  gas-pipe  1  inch  in  diameter,  made  in  lengths  of  10  feet,  and  pro- 
vided with  couplings,  one  side  of  the  gas-pipe  being  perforated  with  ^-inch  holes  for 
the  introduction  of  the  insulated  wires  that  were  to  connect  the  meters  with  the  bat- 
tery and  the  chronograph.  This  pipe  was  used  to  prevent  the  wires  from  becoming 
entangled  in  the  meters,  and  the  pipe  and  system  of  wires  were  always  placed  so  as  to 
be  down  stream  from  the  meters. 

Six  meters  were  used  on  these  current  observations,  and  were  usually  set  on  the 
wire  cable  equidistant  from  each  other,  and  the  same  distance  from  the  bottom  and 
surface  of  the  river ;  for  instance,  in  21  feet  depth  of  water  the  upper  meter  would  be 
3  feet  below  the  surface,  and  3  feet  between  the  meters,  the  lower  one  being  3  feet 
above  the  bottom. 

In  order  to  give  frequent  direct  comparison  between  the  6  meters,  a  frame  was  pre- 

Sared  of  oak  pieces  2^  by  6  inches,  the  frame  being  12  feet  long  and  2^  feet  wide, 
ix  iron  bolts  of  f  inch  round  iron,  and  about  2|  feet  long,  were  set  in  the  frame  to 
snpport  the  meters,  the  bolts  being  placed  2  feet  apart  and  1  foot  from  either  end.  A 
piece  of  |-inch  gas-pipe  was  set  in  the  center  of  this  frame  and  provided  with  a  clamp 
screw. 

In  use  the  wire  cable  was  passed  through  the  gas-pipe  in  the  center  of  this  frame, 
and  placed  and  clamped  at  a  point  where  the  center  of  the  frame  would  be  about  2 
feet  below  the  surface  of  the  water  when  the  anchor  was  on  the  bottom.  This  placed 
the  frame  in  a  horizontal  position,  and  stay-rods  were  used  attached  from  the  ends  of 
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the  frame  to  the  bow  of  the  qnarter-boat,  so  as  to  hold  the  frame  at  a  right  angle  to 
the  direction  of  the  carrent. 

The  meters  were  placed  on  the  frame  and  carefolly  set  at  the  same  height.    Thift 

eave  comparison  of  the  meters  at  the  same  depth,  and  in  order  to  eliminate  any  effect 

from  lateral  difference  in  the  current,  the  meters  were  used  in  reverse  positions  on  the 

frame. 

I   I  There  was  also  a  comparison  made  between  the  meter  and  the  ordinary  float  used 

for  gauging)  both  tin  floats  and  paint  kegs. 
This  work  was  done  as  follows : 
l^  J  A  section  of  the  river,  giving  as  uniform  a  channel  as  possible,  was  selected  on  the 

east  side  of  bar  h  in  the  main  channel.  Five  meters  were  used  in  this  comparison, 
being  placed  equidistant,  as  in  other  work,  which  placed  one  of  the  meters  at  mia-deptk 
This  left  one  pen  on  the  chronograph  for  recording  float  observations.  A  base  of  200  feet 
marked  at  each  50  feet,  was  carefully  measured  with  the  standard  cherry  rods,  in  i 
direction  as  nearly  parallel  to  the  direction  of  the  current  as  practicable. 

Telegraphic  communication  was  established  between  the  base  stations  and  the  chro- 

nograpn  on  board  the  quarter-boat,  break-circuit  keys  being  used  at  the  two  ends  and 

the  nuddle  of  the  base.    The  quarter-boat  was  anchored  so  that  the  cable  with  the 

meters  would  be  placed  about  16  feet  below  the  lower  base.    The  skifT  containing  the 

floats  to  be  sent  was  then  anchored  about  100  feet  above  the  upper  base,  and  triali 

I   1  made  with  floats  until  the  point  was  found  from  which  the  floats  would  pass  frt>m  the 

'^^  I  ski fi*  directly  toward  the  cable  containing  the  meters.    Work  was  then  commenced,  i 

pi  continuous  record  of  the  five  meters  bein^  made  on  the  chronograph.     A  warning  of 

several  breaks  was  given  just  before  the  single  break  of  the  passage  of  the  float. 

Theodolites  were  used  at  the  two  ends  and  the  middle  of  the  base,  and  signal  flags  at 
the  points  50  feet  from  either  end,  one  of  the  observers  at  a  key  watching  the  flag  and 
marking  the  signals. 

The  observer  at  the  lower  base  took  a  theodolite  reading  to  the  float  as  it  passed  the 
upper  base,  and  the  observer  at  the  upper  base  did  the  same  as  the  float  passed  the 
lower  base,  thus  giving  the  path  of  the  float.    The  larger  number  of  the  observations 
*  were  made  with  the  floats  tif^  at  mid-depth,  the  remainder  being  taken  with  the  floats 

tied  at  depths  corresponding  to  the  positions  of  the  meters  next  above  and  below  that 
at  mid-depth.    Time  was  also  taken  with  a  mean-time  chronometer,  in  order  to  gire 
comparison  between  this  method  and  the  chronograph. 
Very  respectfully,  your  obedient  servant, 

6.  A.  Mabb, 
AtatMtant  Em^immr, 
Capt.  A.  Mackenzie, 

Corp«  of  Engineers^  U.  S,  A, 


progress  report  on  reduction  of  current-meter  observations,  bt  mr.  g.  a« 

marr,  assistant  engineer. 

Office  United  States  Engineers, 

Book  Uland,  III,  June  30, 1881. 

Captain:  I  have  the  honor  to  submit  the  following  progress  report  on  thereductioo 
of  current-meter  observations,  taken  during  season  of  1879,  in  tne  Mississippi  Binr, 
near  Burlington,  Iowa : 

For  this  special  work,  ordered  bv  the  Board  of  Engjineers,  and  executed  mostly  under 
the  direction  of  Col.  F.  U.  Farquhar,  Mi^or  of  Engmeers,  preparations  were  made  to 
obtain  a  more  thorough  system  of  observations  than  had  heretofore  been  realized.  Oi 
account  of  the  great  fluctuations  in  velocity,  and  sudden  changes  or  pulsations,  doI 
only  from  the  simaoe  downward,  but  also  in  the  whole  volume  of  water,  a  system  thsi 
would  g^ve  simultaneous  observations  at  several  distinct  points  in  a  vertical  pUoe 
would  give  much  more  reliable  and  valuable  information.  For  this  purpose,  six  of  the 
best  make  of  Buff  &  Burger  telegraphic  current-meters  were  used  at  the  same  time. 
In  order  to  have  a  perfect  record  for  the  results  of  these  meters,  a  chronograph  with 
eight  pens  was  designed  by  Colonel  Farquhar,  and  made  under  his  direction,  by  T. 
8.  &  J.  D.  Negus,  of  New  York. 

This  instrument  was  very  complete,  and  answered  admirably  for  this  work.  With 
eight  pens  workin|f[  independently,  six  could  be  used  for  the  six  current  meters,  givini 
for  each  meter  an  independent  and  complete  record  of  the  parts  of  revolutions;  and 
the  two  outside  pens  usied  for  time,  being  connected  with  a  break-current  sidereal  chro- 
nometer, and  marking  intervals  of  1  second  on  each  edge  of  the  sheet. 

From  this  record  data  could  be  obtained  in  any  manner  desirable,  either  the  number 
of  revolutions  and  parts  of  revolutions  in  a  given  time,  or  the  time  of  a  single  revolu- 
tion or  a  part  of  a  revolution  taken  to  the  fraction  of  a  seocHid.  The  speed  of  ^ 
chronograph  was  such  as  to  make  the  second  intervals  about  one-fourth  of  an  inch. 
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The  method  of  determining  meter  coefficients  has  been  fully  given  in  my  report  of 
November  10,  1879,  at  the  close  of  field  work.  In  the  reduction  of  the  work  the  fol- 
lowing plan  was  adopted : 

In  order  to  eliminate  the  effect  of  current,  if  any  existed,  the  observations  were 
combined  in  pairs,  a  down  trip  and  the  following  up  trip  constituting  a  pair.  The 
time  of  transit  and  the  number  of  revolutions  being  noted  at  each  200  ieet  of  the  800 
feet  base,  it  became  divided  into  four  equal  sections,  numbered  from  east  base  con- 
secutively 1,  2,  3,  and  4.  In  combining  these  separate  sections,  that  having  the 
greatest  time  interval  on  the  down  trip  was  combined  with  that  having  the  greatest 
time  interval  on  the  up  trip.  In  this  way  4  equations  of  condition  would  be  formed 
from  each  round  trip  from  east  base. 

Tlie  formula  used  for  these  determinations,  v  =  an'^h,  is  that  of  a  straight  line 
referred  to  rectangular  co-ordinates.  In  the  above  equation  as  used  in  this  work,  r  = 
velocity  in  feet,  and  n  =  number  of  revolutions  of  meter  per  second,  quantities  that 
b«9Come  known  from  the  observations,  and  hence  a  and  b  are  the  quantities  to  be 
derived  from  the  equations.  The  quantity  a  becomes  the  tangent  of  the  angle  which 
the  line  makes  with  the  axis  of  abscissas,  and  h  the  distance  from  the  origin  to  where 
the  line  intersects  the  axis  of  ordinates. 

In  the  determination  of  coefficients  the  observations  have  been  such  as  to  give  from 
ninet>eeu  to  thirty-nine  equations  of  condition  from  which  to  derive  final  results  for  the 
two  quantities  a  and  h.  These  equations  have  been  solved  by  method  of  least  squares, 
and  the  results  are  given  in  Table  I.  Also  the  quantities  v  and  it  in  each  equation  of 
condition  have  been  plotted  with  a  system  of  rectangular  co-ordinates,  and  are  shown 
on  Plati^s  I,  II,  III,  and  IV.  These  are  given  to  show  how  closely  the  observations  agree 
with  a  straight  line  making  an  angle  with  the  axis  of  abscissas,  the  tangent  of  which 
is  equal  to  a,  and  the  point  of  intersection  of  the  line  with  the  axis  of  ordinates  is  a 
distance  from  the  origin  equal  to  h. 

Great  care  was  exercised  in  handling  the  meters  that  nothing  should  occur  liable 
to  affect  these  values  of  coefficients.  But  in  order  to  detect  any  change  the  horizontal 
frame  described  in  the  report  of  1879  was  used  generally  between  each  set  of  observa- 
tions in  a  vertical  plane.  A  number  of  these  observations,  sufficient  to  show  any 
material  change  in  the  coefficients,  has  been  worked  up.  One  set  of  observations 
reduced  is  given  with  this  present  report  to  give  an  idea  of  such  observations.  This 
work  done  on  October  7,  1879,  is  given  in  Table  2. 

A  comparison  on  a  horizontal  frame  cannot  be  expected  to  give  (definite  results 
such  as  would  be  of  value  in  determining  coefficients  of  one  meter  from  another  on 
account  of  variations  iu  velocity  even  in  so  small  a  section  as  12  or  15  feet. 

The  observations  of  October  7  were  taken  in  the  chaunel  between  the  lowat  shore 
and  the  first  sand-bar  above  Burlington  (bar  h).  This  is  a  straight  and  well-defined 
channel  at  the  point  where  the  observations  were  taken,  but  becomes  more  shoal  a 
few  hundred  feet  above.  It  evidently  was  the  main  channel  not  many  years  ago.  In 
the  computations  the  average  velocity  for  one  minute  of  time  warfdetermined  as  giving 
the  best  results  for  showing  the  vertical  velocity  curves.  On  this  date  the  meters 
were  used  in  two  positions,  giving  a  change  in  the  depth  of  water.  The  results  for 
each  minute  are  given  in  Tables  3  and  4.  The  results  are  also  plotted  on  section- 
paper,  giving  the  vertical  velocity  curves  geographically.  Those  for  this  date  are 
given  for  eacn  minute  on  Plates  V  and  VII. 

The  mean  results  for  each  position  of  meters  are  also  plotted  on  a  larger  scale,  and 
approximate  curves  drawn. 

In  drawing  the  mean  curve  no  attempt  was  made  to  have  the  curve  that  of  a  par- 
abola; the  only  rule  adopted  was  to  have  the  curve  as  nearly  symmetrical  as  possible 
above  and  below  the  apparent  axis,  the  lower  part  of  the  curve  being  drawn  first. 
From  this  curve  values  are  taken  for  each  0.2  foot  in  depth,  giving  97  results  in  one 
case  and  106  results  in  the  other.  Final  mean  velocities  are  cVerived  from  these  sep- 
arate results,  also  the  mid-depth  velocity  taken  off  graphically.  This  gives  a  valu- 
able comparison  between  the  mean  and  mid-depth  velocities.  The  formula  of  Hum- 
phreys and  Abbot,  given  on  page  314  of  their  report,  was  also  used  to  derive  a  mean 
velocity  from  the  mid-depth  velocity  as  taken  from  the  curve. 

The  value  of  r  in  the  formula,  or  the  meau  velocity  of  the  whole  river,  was  taken  from 
the  mean  velocities  as  determined  on  cross-section  No.  1  of  gaugings,  the  velocities 
for  the  dittereut  stages  being  plotted  on  section  paper,  aud  a  line  drawn  approxi- 
mately through  the  different  points,  from  which  the  value  of  r  could  be  taken  very 
closely  for  any  stage,  and  especially  as  the  gangiiigs  had  been  taken  at  about  the  same 
time  as  these  current  observations.  These  final  curves  for  October  7,  with  their 
reduced  and  derived  results,  are  given  on  Pla'es  VI  and  VIII. 

The  same  comparisons  have  been  made  for  the  work  of  October  11  and  October  14. 

The  position  of  the  boat  on  October  11  was  a  few  feet  below  cross-section  No.  1,  and 
was  iu  about  11  feet  depth  of  water  on  a  flat  middle  ground,  where  the  current  might 
bave  a  slight  tendency  to  divide.  The  water  also  became  more  shoal  a  few  hundred 
feet  down  stream. 
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The  results  here  indicated  a  much  greater  surface  velocity  than  the  work  of  Octo- 
ber 7.  This  might  arise  from  the  shoaling  of  the  water  below.  There  was  percepti- 
ble wind.  Twenty  floats  were  sent  down  over  cross-section  No.  1  during  the  observa- 
tions of  October  11,  but  the  results  have  not  yet  been  reduced.  As  the  comparisoos 
between  meters  and  floats  on  October  2d  were  so  much  more  complete,  they  have  been 
reduced  first. 

The  results  for  the  two  different  positions  on  October  11  are  given  in  Tables  5  and 
6.  Also,  plotted  curves  for  the  single  results  of  these  two  tables  are  given  on  Plates 
IX,  X,  and  XI,  and  curves  for  final  reductions  on  Plate  XII.  In  the  work  giveu  on 
Plate  XII  for  67  minutes,  a  value  for  mean  velocity  was  also  derived  by  connecting  the 
plotted  points  by  straight  lines,  and  taking  ofl^  values  from  this  broken  line  as  well  aa 
m>m  the  curve,  the  result  being  a  close  agreement,  showing  that  with  quite  irregular 
results  a  mean  curve  can  easily  be  drawn  giving  a  good  mean. 

The  work  of  October  14  was  taken  directly  in  the  main  channel  of  the  river  in 
about  13  feet  depth  of  water,  and  where  the  channel  was  quite  uniform  and  direct  for 
nearly  a  mile — tnat  is,  the  steamboat  channel,  from  300  to  500  feet  wide,  bat  not  a  seo- 
tion  of  the  whole  river.  The  results  for  three  different  parts  of  this  work  have  been 
reduced  and  are  given  in  Tables  7,  H,  and9,  and  the  plotted  curves  for  single  results  on 
Plates  XIII  and  XIV,  and  the  final  curves  on  Plates  XV  and  XVI. 

The  results  from  all  these  final  curves  are  given  in  Table  10. 

As  some  of  the  most  valuable  observations  have  not  yet  been  reduced,  no  attempt 
has  been  made  to  derive  a  general  formula  for  obtaining  mean  from  mid-depth  veloc- 
ity. When  the  work  has  c3l  been  reduced,  a  great  number  of  equations  of  condition 
can  be  formed  to  determine  the  best  coefficients  or  constants  necessary  to  derive  a 
mean  velocity  from  an  observed  mid-depth  velocity,  or  perhaps  determine  a  propor- 
tioned depth  for  mean  velocity  with  sufficient  reliability  that  floats  can  be  tied  at  a 
proper  depth  to  give  as  close  approximation  to  the  mean  velocity  as  can  be  derived 
m>m  a  mid-depth  velocity. 

The  comparisons  between  current  meters  and  floate  on  October  28  have  been  reduced 
and  results  plotted  on  section  paper.  The  place  selected  for  this  comparison  was  in 
the  main  steamboat  channel  just  east  of  Bar  '^  h,''  where  the  main  part  of  the  channel 
was  so  straight  and  uniform  that  it  would  be  expected  to  give  a  valuable  comparison. 

A  full  description  of  the  method  of  making  these  comparisons  has  been  given  in  my 
former  renort.  The  work  wa«  reduced  by  determining  the  velocity  of  the  float  over 
each  section  qf  50  fee£,  and  also  for  the  meter  at  mid-depth  for  the  next  consecutive 
time  alter  the  passage  of  the  float,  and  for  a  time  interval  equal  to  that  of  the  float  over 
the  last  section  of  50  feet.  From  an  inspection  of  the  results  it  was  found  that  the 
velocity  was  not  uniform  over  the  diflerent  sections  of  50  feet,  and  hence  a  direct 
comparison  of  the  velocity  of  the  float  with  a  meter  just  below  the  section  could  not 
be  expected  to  give  definite  resulte.  Therefore  the  diflerent  valuer  were  plotted  on 
section  paper,  and  curves  drawn  showing  that  the  velocity  over  the  diflferent  sections 
continued  relatively  about  the  same ;  that  is,  the  velocity  over  the  second  section  was 
invariably  less  than  that  over  the  first  section,  although  the  velocity  changed  mate- 
rially during  the  who'e  series  of  10  floats.  The  paths  of  the  floats  were  plotted,  and 
when  they  diverged  from  a  parallel  sufficiently  to  make  a  perceptible  increase  in  the 
distance,  the  diKtauce  as  taken  from  the  plot  was  used.  Only  one  of  the  eight  series  is 
given  in  this  projjjress  report.  The  velocities  given  by  the  five  meters  during  the  pas- 
sage of  the  lliuitH  were  all  reduced  for  the  time  of  each  section,  thus  giving  the  tive 
velocities  in  a  vertica]  piano,  as  shown  by  the  meters  in  their  position  below  the  base, 
while  the  floats  were  passing  over  each  section  of  the  base.  These  vertical  velocity 
curves  have  also  been  plotted  ojiposite  each  curve  for  the  five  sections. 

The  results  are  given  in  Table  11,  and  curves  on  Plates  XVII,  XVIII,  and  XIX. 

There  is  also  a  graphical  delineation  of  the  changes  in  velocity  during  the  time  of 
this  series  of  10  noatj^,  which  is  given  on  Plate  XX.  The  number  of  quarter  revolu- 
tions in  10  seconds  for  each  of  the  5  meters  is  plotted  with  a  vertical  scale  of  number 
of  ciuarter  revolutions  in  10  seconds,  and  a  horizontal  scale  of  time. 

It  will  be  observed  that  there  are (|uite extreme  changes  in  velocity,  especially  near 
the  bottom,  amounting  in  some  instances  to  nearly  half  the  greatest  velocity  ia  le« 
than  1  minute  of  time. 

These  changes  f»r  pulsations,  as  will  be  seen,  are  much  greater  at  the  bottom  than 
near  the  surface,  and  also  that  the  changes  generally  occur  at  about  the  same  time 
from  the  surface  to  the  bottom,  and  not,  as  has  been  heretofore  inferred,  that  when 
the  velocity  at  the  surface  was  momentarily  increased  there  would  be  a  correspoudiof 
slow  velocitv  at  the  bottom,  and  vxct  versa. 

The  time  tor  each  float  in  passing  opposite  the  200-foot  base  is  also  shown  by  braces. 
It  will  be  seen  that  generally  it  includes  a  sufficient  number  of  pulsations  to  give  a 
good  average  velocity. 

It  may  be  well  to  state  here  that  the  quarter-boat  was  always  securely  anchored  in 
four  diivctions.  Two  heavy  anchors,  with  line«  leading  oft',  quartering  from  the  bow 
or  up  stream,  from  150  to  i^OO  feet  distant,  and  also  2  anchors  at  the  stern  in  the  same 
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manner.  This  would  allow  but;  very  little  motion  to  the  qnarter-boat.  Then,  as  the 
lower  end  of  the  cable  was  fastened  to  a  750-ponnd  mushroom  anchor,  there  was  no 
possibility  of  any  perceptible  swaying  of  the  meters  near  the  bottom.  If  aiiy  varia- 
tions in  velocity  were  caused  by  a  swaying  of  the  meter  cable  the  changes  would  be 
much  greater  near  the  snriace  than  near  the  bottom.  The  reverse  of  this  is  true,  or 
the  greater  pulsations  occur  nearer  the  bottom.  Also,  these  pulsations  cannot  be 
referred  to  the  effect  of  wind,  or  the  pulsations  should  be  greater  near  the  surface. 

A  full  development  of  these  curves,  with  actual  velocities  for  each  10  seconds,  or 
even  le«s,  instead  of  revolutions,  will  give  valuable  data  for  study  in  regard  to  effect 
of  wind  or  rising  or  falling  stages  of  water.  Unfortunately,  the  stage  of  water  during 
most  of  the  woi^  was  quite  uniform,  and  hence  the  effect  of  extreme  changes  cannot 
he  investigated.  These  curves  could  also  be  used  for  a  study  of  the  connection 
between  these  pulsations  in  the  velocity  of  the  current  and  land  waves. 

A  table  of  velocities  corresponding  to  any  number  of  revolutions  can  be  prepared 
for  each  meter,  and  such  velocity  curves  plotted  readily  from  these  tables  by  merely 
coanting  the  number  of  revolutions  and  referring  to  the  tables. 

A  statement  is  given  in  Table  12  of  the  amount  of  meter  work  that  was  accom- 
plished, and  the  proportion  that  is  reduced.  On  account  of  the  reductions  of  meter 
coefficients,  a  greater  proportion  of  the  reduction  has  been  accomplished  than  would 
appear  from  the  table. 

Very  respectfully,  your  obedient  servant, 

G.  A.  Mark, 
Aaaistant  Engineer^ 

Capt.  A.  Mackenzie, 

Corps  of  Engineers^  U,  8.  A, 


V  II. 

IMPROVEMENT  OF  HARBOR  AT  FORT  MADISON,  IOWA. 

No  work  was  done  during  the  fiscal  year,  there  being  no  fands  avail- 
able.  The  project  for  the  expenditure  of  $2,500  appropriated  by  act  of 
March  3, 1881,  has  not  yet  been  presented,  it  being  deemed  advisable 
to  await  the  subsidence  of  high- water  before  making  the  examination 
necessary  in  its  preparation. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  August  14,  1876 $10,000 

By  act  approved  June  18,  1878 8,000 

By  act  approved  March  3,  1879 3,600 

By  act  approved  March  3,  1881 2,500 

14, 100 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $2, 500  OO 

July  1,  1881,  amount  available  2, 500  00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 086  87 

Amount  that  can  be  profitiibly  expended  in  fiscal  year  ending  June  30, 18^^3.  6, 086  87 


U    12. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  AND  ABOVE  THE  CITY  OP 

ALEXANDRIA,  MISSOURI. 

The  original  project  for  this  work  is  given  in  Report  of  Chief  of  Engi- 
neers tor  1879,  page  1150. 

Contract  was  made  with  W.  A.  &  J.  C.  Patterson,  of  Keokuk,  Towa, 
nnder  date  of  August  6, 1880.    Work  was  commenced  August  26  and 
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cloned  October  19.    Details  ol'  the  work  are  given  in  accompanying  re- 
port of  Assistant  Engineer  O.  N.  Ghatfee. 

With  the  appropriation  of  $6,000  made  by  act  of  Marcli  3,  1881,  it  id 
proposed  to  complete  dam  No.  2,  and  a  contract  for  that  pnrpose  has 
been  made  with  the  former  contractors. 

ABSTRACT  OP  APPROPRIATIOSS. 

By  act  approvoU  June  14,  1880 $10,000 

By  set  aiiproved  March  :t,  IfcWl 6,000 

16,000 
Money  gtatement. 

July  1,  18*),  amount  available $10,000  00 

Aaiuimt  appropriated  b;  act  approved  March  3, 1661 6,000  00 

116,000  00 

July  1,  1881,  amount  expcuded  duriugfiacal  year,e>xclasivu  of  outstanding 
liabilities  July  1,1«)0 10,035  8! 

July  1, 1881,  amount  available 5,961  !S 

Amount  (estiiuatpd)  required  for  completion  of  cxiBtinB  project 14, M5  7S 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lii^us.     14  945  7S 


Abflract  of  propotah  rectired  and  opened  Aagait  H,  1880,  bg  Capl.  A.  Macteiuie,  Corpo/ 
Ensineeri,  /or  eonttructing  dami  and  tliore  proUctioM,  of  bnuh  and  tlone,  at  Alaandht, 
Minouri. 
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balraet  of  propoaalu  received  and  opened  bg  Capt,  A.  itad^niie,  Corpi  of  Ewgineen,  Bad 
Itland,  III.,  at  i  o'clock  p.  in.,  JUag  'iO,  l^Sl,/t>r  completing  dam  and  ikore  proUeHtn  •/ 
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report  of  mr.  o.  n.  chaffee,  assistant  engineer. 

United  States  Engineer  Office, 

Jiock  Island,  III,  March  12,  1881. 

Sir  :  I  hav0  the  honor  to  present  a  report  of  work  done  for  improvement  of  Miasis- 
sirmi  River  near  Alexandria,  Mo.,  during  season  of  1880. 

The  contract  was  assigned  to  W.  A.  &  J.  C.  Patterson,  of  Keokuk,  Iowa,  on  August 
6,  1880,    Work  was  begun  on  the  26th  of  August,  and  closed  October  19. 

Mr.  J.  D.  Du  Shane  performed  the  duties  of  inspector  in  a  satisfactory  manner. 

Xbe  work  proposed  was  two  dams  from  Missouri  shore,  the  first  about  1,550  feet 
above  warehouse  at  Alexandria,  and  the  second  about  2,000  feet  further  up  stream, 
on  the  same  side,  the  object  being  to  deepen  the  crossing  opposite  the  head  of  the 
second  dam.  Dam  No.  1  was  built  from  shore  across  the  deep  water  to  a  dry  sand- 
l^ar  at  a  distance  of  910  feet,  and  to  an  elevation  of  4  feet  above  low-water.  Of  dam 
!^o.  2,  one  layer  of  brush  was  laid  in  the  foundation,  and  a  portion  of  the  second  layer, 
leaving  680  feet  more  to  be  put  in. 

Work  was  suspended  at  this  point  on  account  of  expenditure  of  appro]iriation. 

STATEMENTS  OF   MATERIAL  AND  COST* 

3,866.06  cubic  yards  stone,  at  $1.34 $5,180  52 

^,551.05  cubic  yards  brush,  89  cents 4,050  43 

Total 9,2:10  95 

Very  respectfully,  your  obedient  servant, 

O.  N.  Chaffee, 
Aaaiatani  Engineer, 
Capt.  A.  Mackenzie, 

Corpi  of  Engineers,  U,  S,  A. 


U  13. 

IMPROVEMENT  OF  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  AT  QUINCY, 

ILLINOIS. 

Under  this  head  $25,000  was  appropriated  by  act  of  June  14,  1880. 
Tlie  project  for  its  expenditure  conteinphited  the  use  of  $15,000  for 
tihe  improvement  of  the  river,  and  $10,000  for  Quincy  Bay. 

A  contract  dated  August  6,  1880,  was  made  with  H.  S.  Brown  &  Co., 
for  the  work  in  the  bay.  Work  was  commenced  August  23,  with  two 
dredges,  and  continued  until  the  end  of  the  month,  when  the  fleet  was 
sent  to  Hannibal. 

Work  was  resumed  May  4,  1881,  and  is  now  going  on. 

An  informal  agreement  has  been  made  with  H.  S.  Brown  &  Co.  to 
close  Squaw  Chute  whith  a  brush  and  stone  dam,  and  this  work  is 
about  completed,  its  object  being  to  prevent  the  washing  of  sand  from 
the  main  river  into  the  lower  portion  of  the  bay. 

statement  of  work. 

6,760/25  cubic  yanlB  material  dredged,  at  18  cents |I,2I6  84 

8,545.00  cubic  yards  material  dredged,  at  20  cents 1,709  00 

Ti>tal 2,925  84 

It  is  proposed  to  expend  a  portion  of  the  balance  on  hand  for  dredg- 
ing, and  piling  along  the  lower  end  of  the  bay,  on  the  west  side,  at  the 
site  of  the  government  depot,  and  the  remainder  in  improving  the  river 
ill  the  vicinity  of  Quincy,  in  continuation  of  work  done  in  1879. 

As  the  work  of  improving  the  bay — which  is  most  important  as  an 
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ice  harbor — will  hereafter  be  carried  on  under  the  appropriation  for 
"Improving  Qoincy  Bay",  no  further  appropriation  is  asked  for,  under 
the  head  of  "Improving  navigation  of  Mississippi  River,  at  Quincy,  HL" 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3, 1879 |2O,000 

By  act  approved  June  14,  1880 25,000 

Total 45.000 

Money  statement. 

July  1,1880,  amount  available 1^,252  78 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outetanding 

liabUities  July  1,  1880 $4,375  44 

July  1,  1881,  outstanding  liabilities 292  58 

4.668  02 

July  1,  1881,  amount  available 20,584  70 


I     ? 


Abstract  of  propoaaU  received  and  opened  August  6, 1880,  hy  Capt,  A.  Mackenzie^  Corps  of 

Engineers f  for  dredging  in  Quincy  Harbor ^  Illinois,. 


No. 


1 
2 


Namee  and  residences  of  bidders. 


Whiting  &  Son,  Keokuk,  Iowa 
H.S.  Brown,  Hamilton,  HI 


Per  cubic  yard. 

fO  20 

18 


For  dredging  in 
Qoinoy  Har- 
bor, Illinoi«.t 


Per  euhic  yard. 
#0  22 
20 


Aggregate. 


10  4J 

:38 


*  Material  to  be  deposited  at  a  distance  not  exceeding  1  mile, 
t  Material  to  be  deposited  at  a  distance  not  exceeding  2  miles. 
I  Contract  awarded. 


U  14. 

IMPROVEMENT  OF  QUINCY  BAY,  ILLINOIS.    . 

The  project  for  this  work  is  given  in  Eeport  of  Chief  of  Engineers  for 
1879,  page  1130. 

A  contract  for  dredging  in  Quincy  Bay,  under  this  appropriation,  was 
awarded  to  H.  S.  Brown  &  Co.  As  the  work  of  their  former  contract, 
under  appropriation  for  "  Improving  navigation  of  Mississippi  River  at 
Quincy,"  is  not  completed,  this  work  cannot  be  commenced  immediately. 

As  with  all  dredging  work  on  the  river,  the  improvement  of  Quincy 
Bay  has  been  delayed  by  the  scarcity  of  dredges,  but  as  it  is  hoped  the 
United  States  will  soon  be  enabled  to  assist  in  such  work  with  dredges  of 
its  own,  this  delay  may  in  the  future  be  avoided.  With  this  in  view,  and 
as  a  means  of  inducing  more  competition,  and  an  ultimate  reduction  in 
cost  of  work,  and  in  obtaining  as  soon  as  possible  the  benefits  desired, 
I  consider  that  an  appropriation  of  $50,000  would  be  greatly  for  the 
interest  of  the  work.  It  is  proposed  with  the  money  now  available  to 
continue  dredging  in  the  bay,  below  the  bridge  on  the  west  side  of  the 
bay,  and  to  open  a  new  channel  from  the  deep  water  below  the  bridge 
to  the  various  lumber  yards,  &c.,  on  the  east  side. 
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ABSTRACT  OF  APPBOPRIATION. 

By  act  of  March  3,  1881 $10,000  00 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 |10, 000  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 169, 109  87 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

COMMERCIAL  STATISTICS  OF  QUINCY,   ILLINOIS,  FOR  1880. 

Volume  of  business  transactions $120,579, 168 

Ice  cut  for  shipment  by  river ...tons..  161,000 

Internal-revenue  collections $1,137,771 

Freight  received  by  rail tons..  592,520 

Freight  shipped  by  rail do...  560,600 

Freight  received  and  shipped  by  river do...  60,000 

There  passed  through  Quincy  Bridge  during  1880,  1,831  steamboats,  616  barges,  and 
349  rafts. 


Ahitrcmt  of  proposals  received  and  opened  by  Capt,  A.  Mackenzie^  Corps  of  EngineerSy  Rock 
Island^  III. J  at  2  o'clock  p,  m.,  May  20, 1881, /or  dredging  in  Quincy  Bay^  Illinois. 


a 

0 


1 

2 


Names  of  bidders. 


Whitney  &  Son 
H.S.  Brown .... 


Residence. 


Keokuk,  Iowa 
HamUton,  lU  . 


Price  per  cubic  yard 
for  dredging. 


Depositing 
at  a  dis- 
tance not 
exceeding 
Imile. 


$0  22 
20 


Depositing 
at  a  dis- 
tance not 
exceeding 
2  miles. 


fO  25 
23 


Aggregate. 


fO  47 
*4S 


*  Contract  awarded. 


U  IS. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  HANNIBAL,  MISSOURI. 

The  original  project  for  this  work  is  given  in  Report  of  Chief  of  En- 
^neers  for  1880,  page  1646. 

The  work,  which  was  commenced  on  September  1,  1880,  under  con- 
tract with  H.  S.  Brown  &  Co.,  and  closed  November  17,  is  fully  described 
in  the  accompanying  report  of  Assistant  Engineer  O.  N.  Chaffee.  In 
April,  1881,  the  available  balance,  amounting  to  $1,200,  was  expended 
in  dredging  out  a  portion  of  the  gravel  bar  in  front  of  tne  lower  end  of 
the  city  wharf. 

With  the  appropriation  of  $20,000,  now  available,  it  is  proposed  to 
continue  work  under  original  project,  and  a  contract  has  been  entered 
into  with  H.  S.  Brown  &  Co.  to  perform  it. 

SUMMARY  OF  WORK, 

In  1880,  for  closing  dam : 

13,481.5  cnbic  yards  gravel,  at  60  cents .' f8,088  90 

16,018.5  cubic  yards  sand,  at  20  cents 3,203  70 

4,105.57  cubic  yards  rock,  at  $1.45 5,953  08 

3CaO  cubic  yards  brush,  at  90  cents 339  49 
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Id  1880,  for  wing-d&tu : 

6,394.04  Gobic  yards  ftravel,  at  60  ccdU 3, 838  31 

7,597.39  cubic  yards  sand,  ataOceota 1,516  96 

Total 88,912  M 

la  1881,  dredging  at  lower  levee : 
6, 019.25  cubic  yatds  material  dredged,  at  SO  cents l.^Oifo 

Total  dnring  fiwal  year 34, 146  S 

ABSTRACT  OF   APPROPRtATIOZtS. 

By  act  approTcd  June  14, 1880 $25,0(10 

By  act  approved  Marcb  3,  1881 S0,«» 

Total 45,«iO 

Money  statement. 

July  1,  1880,  amount  available #35,000  00 

Amonnt  appropriated  by  act  approved  Marcb  3,  1881 30,000  00 

July  1, 18^1,  ainonut  expended  daring  fiscal  year,  excJuBive  of  outstanding 

liabililiM  Jaly  1. 1800 24.906  fli 

July  1,  1881,  amonnt  arailable 20,0!«39 

Amount  (estimated)  required  for  completion  of  existing  project ....     15.  OiK)  00 

AmoiiDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15,li)U  UO 

COMMKRCLAI.  STATISTICS  OF   HAN.VIOAL,    MO.,   FOR   1880. 

Volume  of  biisiuesa  transactions: 

Agricultural  implements |90,  lOMl 

B&nk  books  and  stationery lfi«,00a 

Boots  and  shoes SMO.DCKI 

Breneries . 85.000 

Clothing 750. 000 

Dry  goods 8OIJ.O00 

Drugs,  oil,  &c ^0.(*n 

Groceries '. 1,350,000 

Hardware  and  iron 13li,rt» 

Leather  and  findiuga 10(1.  lOO 

Oil  and  salt KW.OOO 

Tobacco  and  cigars 145,000 

Lamber 2,325.000 

Ponnderies,  machine  and  boiler  shops SCO.  000 

Plonriug-mills 800.03) 

Lime 75.  (NW 

Planing-mills 800,000 

8aw-mflls vm.m 

Cooperage 160,000 

Fork  and  beef  packers 28*1,000 

los 9i,O00 

Wagon  and  carriage  factories IS.  000 

10,467.000 

There  passed  through  Hannibal  Bridge  in  1880,  1,925  steamboats,  760  barges,  and 
1,479  strings  of  lumber. 
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Ahetracl  of  proposaU  received  and  opened  Atigust  11 ,  1860,  by  Capt.  A,  Mackenziey  Corps  of 
EngineerSf  for  construction  of  dams  and  shore  proteclionSy  of  hrush,  stone,  and  gravel, 
near  Hannibal,  Mo. 


a 

J25 


1 
2 
3 


Names  and  residences  of 
bidders. 


Whitney  &  Son,  Keokuk, 
Iowa 

H.  S.  Brown,  Hamilton, 
Dl 

Fruin    &     Co.,    Saint 
Louis,  Mo. 


6,500  cubic  yards 
stone. 


I  Per  cubic 
yard. , 


$1  55 
1  45 
1  65 


Amount. 


$10, 075  00 

9,425  00 

10, 725  00 


4,000  cubic  yards 
brush. 


Per  cubic 
yard. 


$0  95 

0  90 

1  00 


Amount. 


$3,800  00 
3,600  00 
4, 000  00 


4,500  cubic  yards 
gravel. 


Per  cubic 
yard. 


$0  25 
0  25 
0  35 


Amount. 


Agjrre- 
gate. 


$1, 875  00  $15, 750  00 
1,875  00 


2, 625  00 


*14,  900  00 
17,350  00 


Contract  awarded. 


Abstract  of  proposals  received  and  opened  August  11,  1880,  by  Capt.  A.  Mackenzie,  Corps  of 

Engineers,  for  dredging  at  Hannibal,  Mo. 


o 

a 


1 

2 


Naroe«  and  residences  of 
bidders. 


H.  S.  Brown,  Hamilton, 
HI 

A.  'T.  Whitney,  Keokuk, 
Iowa 


22, 000  cubic  yards 
gravel,  and  deposit- 
ing the  material. 


Per  cubic 
yard. 


Amount. 


Sand  and  mud,  and  I  7, 500  cubic  yards 
depositing     the    gravel,  and  deposit- 


material. 


'**;^':"' I  Amount. 


$0  60 
66 


$13, 200  00        $0  20 


14,  520  00 


22 


ing  on  decked  flats. 


Per  cubic 
yard. 


$0  65 
66 


Amount. 


$4,875  00 
4, 950  00 


*$1  45 
1  54 


*  n 


Contract  awarded. 


Abstract  of  proposaU  received  and  opened  by  Capt.  A.  Mackenzie,  Corps  of  Engineers,  Rock 
Island,  III.,  at2  o^clockp.  m.  May  20,  ISSi,  for  constructing  dams  and  shore  protections  of 
brush,  stone,  and  gravel,  and  dredging  at  Hannibal,  Mo. 


I 


1 

2 


.a 

t 

Names  of  bidders. 

Kesidence. 

4,000  cubic  yards 
stone. 

2,500  cubic  yards 
brush. 

^ 

Per  cubic 
yard. 

Amount. 

Per  cubic 
yard. 

Amount. 

1 

Whitney  &Son 

Keokuk,  Iowa 

Hamilton.  HI 

$1  75 
1  56 

$7,000  00 
6, 240  00 

$1  25 
1  00 

$3. 125  00 

2 

H.S.  Brown 

2,500  00 

Names  of  bidders. 


For  dredging  and  depositing  material 
in  chute  east  of  Glasscox  Island. 


11,000  cubic  yards 
gravel. 


11,000  cubic  yards 
sand  and  mud. 


For  drodffiDg  and 
depositing  mate- 
rial on  decked 
flats  and  shov- 
eling into  dam 
7, 500  cubic  yards 
gravel. 


Per  cubic 
yard. 


Whitney  &  Son. 
H.  S.  Brown  .  - . . 


Amount. 


Per  cubic 
yard. 


$0  45   $4.  950  00 
50  i  5,  500  00 


Amount,  j''- -«« 


$0  25   $1  750  00 
20  1  2, 200  00 


Amount. 


5 


$0  70   $5, 250  00   $23,  075  00 
60     4,  500  00   *20,  940  00- 


*  Contract  awarded. 


report  of  mr.  o.  n.  chaffee,  assistant  engineer. 

United  States  Engineer  Office, 

Bock  Island,  III.,  Febtuary  10,  1H81. 

Captain:  I  have  the  honor  to  present  the  followinjjf  report  of  work  done  for  ini- 
proveiuent  at  Hannibal,  Mo.,  during  the  season  of  1880.    The  contract  was  awarded 


« 


k 


n 


•  1    \: 
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to  H.  S.  Brown  &  Co.  on  August  10,  and  work  was  begun  September  1  and  closed  No- 
vember 17. 

The  work  comprised  the  partial  removal  of  a  gravel  bar,  which  extended  from  the 
shore  above  the  city  diagonally  down  stream  to  a  point  opposite  the  K.  N.  L.  Packet 
Company's  warehouse,  and  distant  from  it  about  Aw  feet,  which  was  dry  at  low-water 
in  many  spots,  and  the  removal  of  a  gravelly  and  stony  point  from  the  shore  aboat 
450  feet  above  the  warehouse,  which  together  created  a  constant  eddy  along  the  levee 
and  caused  a  deposit  of  mud  sufficient  in  time  tt>  entirely  prevent  the  landing  of  bosti. 

Included  in  the  plan,  in  addition  to  the  removal  of  tnese  bars,  was  the  constnictio& 
of  a  closing  dam  from  Glasscox  Island  to  the  Illinois  shore,  and  such  vring-dams  u 
might  )^  found  necessary  to  deflect  the  current  to  the  Missouri  shore  and  prevent  tbe 
deposit  of  mud  in  future  along  the  levee.  The  width  of  the  passage  between  the  Illi- 
nois Hhore  and  Glasscox  Island  is  1,440  feet  and  the  average  depth  about  5  feet  below 
lo  w-wuter.  The  banks  of  alluvial  deposit,  about  7  feet  high,  were  sloped  and  protected 
with  brush  and  stone  in  the  customary  way  for  50  feet  above  and  150  feet  below  the 
dam  ;  mats  were  extended  out  60  feet  into  the  river,  from  the  Ishore  protection  on  the 
line  of  the  dam,  and  sunk  with  rock.  The  maii^  body  of  the  dam  was  made  by  dump- 
ing the  materials  dredged  at  Hannibal  on  the  line  of  the  dam.  These  materials  ven 
composed  of  fragments  of  granite  from  the  size  of  2\  inches  in  diameter  to  fine  sand. 
For  determining  the  "  grade'*  of  material,  whether  "gravel"  or  **sand,"  into  which 
it  had  been  decided  to  divide  it,  paying  for  gravel  the  contract  price,  and  for  sand  SO 
cents  per  yard  instead  of  the  contract  price^  a  cubic  foot  of  it,  as  delivered  from  the 
dredges,  was  weighed  every  day,  the  sand  sifted  out  with  a  screen  having  a  mesh  i 
inch  square.  Whatever  passed  through  was  termed  ^nd,  and  the  remainder  gravel 
The  percentage  of  gravel  on  the  whole  work  was  45.7. 

The  deposit  of  materials  in  the  dam  was  begun  about  the  middle  of  the  chute  and 
continueo  towards  both  banks  by  2  tow-boats,  which  put  in  an  average  of  790.75  cubic 
yards  per  day.  At  first  the  placing  of  the  dump-boats  on  the  line  of  the  <lam  was  per- 
formed easily,  but  after  the  channel  had  been  considerably  narrowed  the  current  wm 
greatly  increased  and  it  became  more  and  more  difficult  to  hold  them  on  line.  Though 
piling  had  been  driven  to  assist  the  steamboats  it  often  failed  to  resist  the  strain,  and 
much  material  was  deposited  ofl^  the  line,  and  a  considerable  quantity  was  wtahed  awij 
by  the  current.  It  is  safe  to  say  that  this  dam  is  upwards  of  150  feet  wide  on  the  bottom, 
while  the  average  height  of  gravel  is  but  6^  feet.  About  October  19  it  was  discovered 
that  the  d\m  had  given  way  in  the  middle  and  a  gap  had  been  formed  about  150  feet 
wide  and  22  feet  deep,  through  which  the  water  rushed  apparently  with  irresistible 
force.  There  being  no  probability  of  restoring  the  work  by  dumping  the  matorisl 
from  the  dredges  into  the  gap,  rock  was  brought  in  considerable  quantity,  and  after 
about  2,000  cubic  yards  had  been  nut  into  the  gap  the  dam  was  again  brought  to  the 
surface  and  Anally  built  up  to  an  elevation  of  2  feet  above  low-water  across  the  whole 
distance.  Before  it  could  be  built  more  than  4  or  5  feet  wide  at  top  cold  weather 
caused  a  suspension  of  operations.  A  wing-dam,  located  about  3,100  feet  above  the 
•closing  dam,  was  begun  from  the  Illinois  shore,  aid  material  dumped  in  along  its  hne 
for  a  distance  of  about  600  feet,  sufficient  to  make  a  good  foundation.  The  conditioD 
of  the  gap  in  the  closing  dam  rendering  it  uncertain  whether  the  appropriation  would 
.  be  sufficient  to  close  it,  dredging  was  discontinued  on  November  3,  and  nothing  moie 
was  done  on  the  wing-dam.  The  compactness  of  the  dredged  material  renders  the  dam 
impervious  to  water,  and  when  the  wat^r  stood  at  such  a  grade  that  but  little  flowed 
over  the  dam,  the  diflVjrence  of  level  above  and  below  the  dam  was  17 J  inches.  This 
quantity  divided  by  the  slope  of  the  river  at  this  locality  indicates  that  the  effect  of 
the  dam  extended  about  5,000  feet  above  and  below  it.  A  strong  current  was  developed 
around  the  head  of  Glasscox  Island,  where  some  shore  protection  will  1>e  necessary  as 
soon  as  further  appropriations  become  available.  It  is  suggested  that  the  closiug  oam 
should  be  raised  and  strengthened  both  with  rock  and  gravel  sufficientlv  to  insure  its 
permanence  under  all  circumstances  likely  to  occur.  By  the  terms  of  the  contract 
dredged  materials  were  required  to  be  dumped  in  the  passage  behind  Glasscox  Island, 
so  that  the  expense  of  constructing  a  dam  out  of  them  was  nothing.  By  this  arrange- 
ment the  cost  of  the  dam  was  mucli  reduced. 

It  was  expected  that  this  experiment  would  furnish  a  favorable  solution  to  the 
question  whether  dams  can  be  built  of  gravel  alone.  Our  experience  thus  far  does  not 
seem  to  warrant  the  construction  of  long  closing  dams  of  gravel  exclusively.  Used  In 
conjunction  with  bnish  and  ntoiie,  finishing  the  top  entirely  with  the  latter  material, 
the  stability  of  the  dam  will  not  be  impaired,  while  the  cost  will  be  considerably  di- 
minished from  what  it  would  be  in  the  usual  way  of  building. 

Mr.  W.  A.  Thompson  during  a  part  of  the  season,  and  Mr.  J.  C.  Wall  during  tbe 
whole  time  work  was  in  progress  performed  the  duties  of  inspectors  in  a  zealous  and 
satisfactory  manner. 

Very  respectfully,  your  obedient  servant,  O.  N.  Chaffee, 

Assistant  Engineer, 

Capt.  A.  Mackenzie, 

Corps  of  Engineers f  U,  S.  A. 
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U  i6. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  AT  LOUISIANA,  MISSOURI. 

The  ori^nal  project  for  this  work  was  submitted  December  22, 1880. 
and  is  pnnted  in  House  Ex.  Doc.  No.  37,  Forty-sixth  Congress,  third 
session. 

It  contemplates: 

1.  Construction  of  spur-dam  (No.  1)  from  Illinois  shore  opposite  ele- 
vator at  Louisiana. 

2.  Removal  of  pile  of  rocks  in  the  channel  below  the  bridge. 

3.  Closing  of  Buffalo  Island  Chute  (No.  2). 

4.  Construction  of  spur-dam  (No.  3)  from  Illinois  shore  about  1  mile 
below  the  bridge. 

5.  Protection  of  eastern  shore  of  Buffalo  Island. 

6.  Construction  of  closing  dam  (No.  4)  in  Brokau  Chute. 

The  work  projected  under  appropriation  of  March  3, 1881,  is  the  con- 
struction of  dam  No.  1. 

The  contract  has  been  let  to  W.  A.  &  J.  C.  Patterson,  of  Keokuk, 
Iowa. 

Work  was  commenced  in  June,  but  as  no  disbursements  on  this  account 
have  yet  been  made,  it  will  be  included  in  my  next  annual  report. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3,  1881 $10,000 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1.  188i,  amouDt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 48  38 

July  1,  18«1,  amount  available 9,951  62 

■  ■■»■■       ■ »    I   11  ■    ■ 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  IM),  1883.     45, 000  00 


Ahfitract  of  proposals  received  and  opened  by  Capt,  A.  Mackenziey  Corps  of  Engineers, 
Rock  Island,  III,,  at  2  o'clock  p,  m.,  May  20,  1881,  for  constructing  dam  of  l>rush  and 
stone  at  Louisiana,  Mo, 


S 

9 


Names  of  biddeiii. 


1  A.J.Whitney 

2  H.  S.  Brown 

3  i  W.  A.  &  J.  C.  Patterson 


Residence. 


Keokuk,  I  owa 

Uaniilton,  Illinois 
Keokuk,  Iowa 


4,000  cubic  yards 
stone. 

3,500  cubic  yards 
brash. 

Price  per 
cubic  yard. 

Amount 

$8,  003  00 
7,800  00 
7, 720  00 

Price  per 
cubic  yard. 

Amount 

$2  00 
1  95 
1  93 

$1  30 
1  30 
1  28 

$4,550  00 
4,  550  00 
4. 480  00 

Aggregate. 


$12. 550  00 

12. 350  00 

*12, 200  00 


Contract  awarded. 
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survey  of  the  mississippi  river  at  louisiana,  missouri. 

United  States  Engineer  Office, 

Bock  Island,  111,  December  22, 1880. 

General  :  I  have  the  honor  to  pi^esent  the  following  report  and  ac- 
companying map  of  the  survey  of  the  '^Mississippi  River  at  Louisiana, 
Mo.,"  made  in  accordance  with  your  instructions  dated  June  17, 1880, 

The  report  includes  a  plan  and  estimate  for  the  improvement  of  the 
river  from  the  upper  end  of  the  city  (including  the  harbor)  to  a  iwint 
about  34  miles  below  the  bridge,  a  total  length  of  about  5  miles. 

ABOVE   the  bridge. 

Through  aavigation  above  the  bridge  is  good  and  the  approach  to  the 
draw,  formerly  somewhat  difficult,  is  now  much  improved.  There  ap- 
pears, however,  a  tendency  to  the  formation  of  sand-bars  in  front  of  the 
city  (see  map),  and  the  landings  are  gradually  becoming  obstructed  by 
sand  deposits.  To  prevent  the  further  formation  of  such  deposits,  and 
remove  those  already  made,  the  construction  of  a  spur-dam  is  recom- 
mended in  accordance  with  the  general  plan  for  improving  the  river, 
extending  fi'om  the  Illinois  shore  out  to  the  deep  water  of  the  channel^ 
as  shown  on  the  map. 

This  dam,  by  more  closely  confining  the  channel  to  the  Missouri  shore, 
will  have  a  beneficial  result. 

Another  question  occurs:  the  ferry  crossing  has  by  degrees  l^ecome 
more  and  more  obstructed  until  at  present  the  route  is  very  circuitou-s. 
The  ferry  being  an  important  factor  in  the  prosperity  of  Louisiana,  much 
interest  iu  the  matter  has  been  shown,  and  a  petition,  of  which  the  fol- 
lowing is  a  co])y,  was  presented  to  the  honorable  Secretary  of  War  in 
December,  1879  ; 

To  the  Hon.  George  W.  McCrauy, 

Secretary  of  War  of  the  United  States  of  America  : 

We,  the  undersigued^  citizens  of  Pike  County,  Missouri,  river-men  of  Mississippi 
River,  would  respectfully  represent  that  the  dike  built  by  the  Chicago  and  Alton 
Railroad  Company  in  the  Mississippi  River  near  the  Illinois  shore,  opposite  the  city 
of  Louisiana,  has  not  been  kept  iu  that  state  of  repair  necessary  to  make  it  efficient 
for  any  of  the  purposes  intended  in  the  original  construction  thereof.  The  upper  end 
which  is  intended  to  turn  the  current,  has  become  so  low  as  to  form  no  impediment 
to  the  course  of  the  water,  and  the  lower  part  has  caused  a  very  lar^e  bar  to  form 
both  above  and  below  the  dike,  so  that  the  ferry-boat  plying  between  the  lilinois  and 
Missouri  shores  can  only  cross  by  going  2  miles  or  more  out  of  it«  course,  and  that  at 
great^risk  to  the  boat,  which  has  to  pass  twice  under  the  railroad  bridge  and  pursue 
a  narrow  and  tortuous  course  in  close  proximity  to  large  piles  of  stone  thrown  in  the 
river  by  said  railroad  company  to  protect  their  bridge. 

We  would  further  show  that  unless  some  action  is  taken  by  the  government  the 
channel  of  the  river  itself  may  be  very  seriously  atfected  by  the  condition  of  the 
dike  and  the  obstructions  placed  in  the  river  by  said  railroad  company. 

We  would  respectfully  petition  that  you  take  such  appropriate  action  in  the  prem- 
ises as  will  remove  all  causes  of  complaint  and  occasions  of  damage,  and  all  hinderances 
to  inter-State  commerce  by  means  of  the  ferry  now  in  operation  at  said  city  of  Lonis- 
iana. 

Signed  by  J.  N.  Montgomery,  pilot;  Frank  Burnett,  United  States  steamboat  in- 
spector, and  many  others. 

The  above  petition  was  referred  to  me  by  letter  of  the  Chief  of  Engi- 
neers, of  December  27,  1879,  and  I  made  the  following  report  in  regard 
to  it: 

[United  States  Engineer  Office, 

Rock  hlandy  III.,  January  2,  1880. 

General:  As  instructed  in  an  indorsement,  dated  Office  Chief  of  Engineers,  De- 
cember 27,  1879,  on  a  letter  addressed  to  the   honorable  Secretary  of  War  by  the 


r 

r' 
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Hon.  F.  M.  Cockrell,  dated  Decemljor  18,  1019,  and  referring  to  a  dike  in  the  Missis- 
sippi River  opposite  Louiaiana,  Mo.,  I  hav4  the  honor  to  report  as  follows : 

This  dike  was  built  by  the  Louisiana  and  >lissouri  River  Bridge  Company  in  ac- 
cordance with  the  recommendations  of  the  Board  of  Engineers  to  whom  were  referred 
the  plans  and  proposed  location  of  the  Louisiana  bridge. 

The  dike  was  built  to  straighten  the  channel  and  remove  a  sand-bar  above  the 
draw  of  the  bridge.  A  comparison  of  the  maps  made  in  1876  and  1678  shows  that 
the  dike,  by  confining  the  channel  to  the  Missouri  shore,  has  caused  a  part  of  the  bar 
to  be  washed  away,  and  that  the  channel  above  the  draw  of  the  bridge  has  been  im- 
proved, though  additional  works  are  still  i*equired  to  render  the  passage  through  the 
draw  of  the  oridge  easy.  The  dike  has  held  a  large  sand-bar  above  and  below  it,  as 
Tvas  expected.  For  general  purposes  of  navigation  this  is  very  desirable,  but,  as 
etated  in  the  petition  and  shown  on  accompanying  tracing,  the  ferry  route  has  been 
lengthened  out  and  made  troublesome  by  the  crest  of  the  bar,  which  is  gradually 
moving  down  stream. 

Capt.  B.  D.  Greene,  Corps  of  Engineers,  inspected  this  dike  last  month.  He  found 
it  had  settled  in  some  places  and  required  numerous  repairs. 

Though  the  deep  pockets  near  Illinois  shore  and  close  up  to  the  dike  may  sometime 
cause  trouble,  he  aoes  not  consider  that  there  is  any  immediate  danger  of  any  portion 
of  the  dike  being  carried  away.  The  improvement  of  the  river  necessitates  the  con- 
struction of  dams  which  will  confine'  the  low-water  channel  and  hold  the  sand-bars. 
\Vhero  such  works  cause  a  shoaling,  or  form  bars  which  interfere  with  former  landings, 
the  only  remedy  to  be  suggested  is  to  move  the  landing  out  to  deei)  water  and  con- 
struct a  causeway  by  which  it  may  be  reached  during  low-water.  The  trouble  of  the 
ferry  company  at  Louisiana  might  be  overcome  by  converting  the  railroad  dike  into 
a,  cause^ray,  but  considering  the  condition  of  the  dike  and  the  manner  in  which  it  was 
built,  it  would  be  undoubtedly  better  to  construct  a  causeway  on  the  line  shown  in 
red  on  the  accompanying  tracing,  which  is  the  approximate  position  of  a  spur-dam 
included  in  the  plans  for  the  general  improvement  of  the  river  in  the  vicinity  of 
Louisiana.  To  build  an  ordinarv  spur-dam  of  the  required  length  and  height  would 
cost  about  $8,000. 

To  build  this  dam  in  the  form  of  a  causeway  15  feet  wide  on  top  and  5  feet  above 
low-water  would  exceed  the  cost  of  the  spur-dam  about  $S,  000. 

The  papers  referrin*^  to  this  matter  arc  returned  herewith,  as  requested. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Captain  of  Engineers, 

To  the  Chief  of  Engineers,  U.  S.  A. 

BELOW  THE  BRIDGE. 

The  channel  within  the  limits  of  the  maj>  is  moderately  deep,  although 
somewhat  crooked,  especially  just  below  the  bridge.  About  2,000  feet 
from  the  bridge,  and  nearly  in  the  center  of  the  channel,  is  a  sunken 
rock  barge.  This  should  be  removed.  There  appears  to  be  a  tendency 
of  the  channel  to  turn  over  to  the  Illinois  shore  above  sand-bar  "  A,  ^ 
and  as  this  would  render  the  channel  more  crooked  and  liable  to  ob- 
struction by  sand-bars,  this  tendency  shouhl  be  prevented.  Farther 
down,  at  Brokau  Island,  steamboats  now  run  the  western  channel  known 
as  Krider's  Bend,  and  it  is  very  desirable  that  the  channel  be  main- 
tained on  this  side,  and  not  allowed  to  change  as  heretofore  from  one 
side  of  the  island  to  the  other,  navigation  being  always  obstructed  while 
such  changes  are  going  on. 

For  carrying  out  the  improvements  above  suggested,  I  would  respect- 
fully present  the  following 

PROJECT. 

1.  The  construction  of  a  spur-dam  (No.  1)  from  the  Illinois  shore, 
starting  from  a  point  about  600  feet  above  the  old  dike  and  extending 
out  to  the  deep  water  of  the  channel,  a  distance  of  1,750 Teet,  its  crest 
to  be  at  an  elevation  of  4  feet  above  extreme  low- water.  This  dam,  by 
materially  contracting  the  water-way,  will  hold  the  channel  on  the  Mis- 
souri shore,  remove  the  bars  now  forming  in  front  of  the  city  and  along 
the  landings,  and  preveit  further  deposits  of  sand  or  mud. 
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2.  The  removal  of  the  sanken  ropk  barge  in  the  channel  below  the 
bridge. 

3.  The  closiag  of  BuS'.ilo  Island  Chute  near  its  bead  by  a  daio  (So. 
2),  with  its  crest  at  an  elevation  of  4  feet  above  low-water. 

4.  The  construction  of  a  spur-dam  (No.  3)  from  the  Illinois  shore  to 
nand-bar  A,  about  1,800  feet  in  length,  to  prevent  a  diversion  of  tbe 
channel  to  the  eastern  shore. 

5.  The  protection  of  the  eastern  shore  of  Buffalo  Island  for  a  distanc* 
of  about  1,800  feet. 

6.  Tbe  construction  of  a  closing  dam  (So.  4)  across  Brokaa  Chute,  b 
order  to  maintain  tbe  channel  in  Krider's  Bend,  where  it  now  ia,  and 
where  it  is  very  desirable  that  it  should  remain, 

Tbia  dam  will  be  1,150  feet  long,  and  have  its  crest  at  an  elevation  of 
4  feet  above  low- water, 

K&TIUATK. 

Dam  No  1,  above  bridge : 

4,064  cubic  jards  rock,  at  $1.50 .- ^,096 

3,467  cubic  yards  bnuh,  at  f  1 3,467 

|9,5ffl 

Removal  of  rock  pile : 

Five  daja' hire  of  dredge,  &c„  at  1 100 5W 

Dam  No  2,  BulTalo  Chute; 

94H  cubic  yarda  rock,  at  $1.50 1,423 

635  cubic  yards  bruah,  atfl ..         6S& 

2,(MT 

Dam  No.  3,  II!  inoia  shore  tosaud-bai  A: 

6,6^0  cubic  yards  rock,  attL.'Kl 9,945 

6,5i85cubio  yards  brush,  at^l 6,285 

16,2» 

Shore  protectiou,  Buffalo  Island : 

3,88ecubic  yards  rock,  at  $1.50 5,832 

2,592  cubic  yards  brush,  at$l 9,592 

e,«4 

l>am  No.  4,  Brokan  Chut« : 

6, 546  cubic  yards  rock,  at  11.50 9.619 

6, 225  cubic  yards  bmsh,  at$l 6,225 

16,0*4 

EDgineering  and  contiDgencies,  say .... .....      S,  IU2 

Total  estimate 55,00D 


To  construct  a  causeway  suitable  for  teams,  15  feet  wide  on  top  and 
at  a  height  of  6  feet  above  low-water,  which  would  serve  tbe  same 
useful  purpose  as  Dam  No.  1,  and  also  furnish  a  good  landing  at  iu 
outer  end  for  the  ferry-boat,  thus  obviating  tbe  trouble,  to  which  the 
ferry  is  now  ex[H>sed,  would  cost  $17,000,  or  al>out  $7,500  in  excess  of 
tbe  cost  of  D;vm  Xo.  L  Should  it  be  thoaghtproi>erto  build  this  cause- 
way, the  amount  of  $7,500  should  be  added  to  the  foregoing  estimate. 

To  repair  the  old  dike  would  require  about  3,000  cubic  yanls  of  rock, 
and  would  cost  abont  $4,500. 

COMMERCIAI,  STATIsncs. 

Louisiana,  Mo.,  has  a  population  of  about  5,000,  and  Is  tbe  principal  city  of  Pike 
County.  It  is  the  second  city  of  the  State  in  the  tuaoufacture  of  tobacco,  being  siu-- 
pa'Mcit  in  that  respect  by  Saint  Louis  aluiie. 

The  following  statement  shows  tbe  volume  of  business  done  at  Louisiana  in  Id^ : 

Vrtot. 

Tobacco  manufactured $500,000 

Lumb.T 300,000 

Uni  led  Stales  St  a  111  1)8  used 1.^0,  oon 

Bauks 5,000,000 

Dry  goods  and  groceries 1,000,000 
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Flouring-mills $150,000 

Other  business 300,000 

Total 7,400,000 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Captain  of  Engineers. 
To  the  Chief  of  Engineers,  U.  S.  A. 


U  17. 

improvement  of  galena  river  and  harbor,  ILLINOIS. 

The  oricrinal  project  for  this  work  is  given  in  Report  of  Chief  of  En- 
gineers, 1874,  Part  1,  page  289. 

Under  contract  with  Whitney  &  Son,  dated  August  27, 1879,  work 
wa«  commenced  April  17,  1880,  and  carried  under  various  difficulties 
until  July  20.  Subsequent  to  the  closing  of  this  contract,  the  stage  of 
water  being  particularly  favorable,  an  informal  agreement  was  made 
with  Whitney  &  Son  and  H.  S.  Brown  &  Co.,  and  all  available  dredges 
set  to  work.  By  the  middle  of  August  work  was  suspended,  the  water 
having  fallen  to  such  an  extent  as  to  make  the  work  difficult  and  expeu« 
sive.  Theharbor  of  Galena,  including  the  "turning place,"  wasdredged 
to  the  grade  of  low- water,  the  material  being  de[)08ited  on  the  banks  in 
the  vicinity,  and  a  single  cut  was  made  (with  double  cuts  at  the  ends) 
from  about  three-fourths  of  a  mile  above  the  cut-oflf  to  within  about 
3,000  feet  of  the  woolen  mill,  when  work  was  suspended  in  1879. 

When  the  above  3,000  feet  of  cut  is  made,  which  work  is  now  being 
done,  there  should  exist  a  channel  from  the  Mississippi  River  to  Galena  of 
from  3  to  4^  feet  depth  at  low- water  and  from  30  to  100  feet  wide,  but 
the  softness  of  material  and  crowding  of  loaded  boats  along  the  edge  of 
the  channel  have  in  places  no  doubt  greatly  reduced  the  depth,  and 
some  cleaning  up  must  be  done  after  the  channel  is  cut  through. 

A  new  contract  has  been  made  with  Whitney  &  Son,  under  appro- 
priation of  March  3,  1881,  and  dredging  was  commenced  about  June  1. 
The  length  of  tow  in  the  Galena  liiver  varies  with  the  stage  of  water 
from  1  .to  8  miles  and  the  cost  of  work  varies  in  proportion,  and  it  is 
therefore  very  desirable  that,  with  the  dredges  now  in  use,  the  work  be 
done  at  high  stages,  which  will  permit  depositing  material  in  side  sloughs 
and  pockets  near  at  hand.  The  estimated  cost  of  the  improvement  of 
Galena  River  and  harbor  was  $400,000,  and  to  carry  on  this  work  suc- 
cessfully appropriations  should  be  large  enough  to  justify  a  contractor 
in  procuring  special  machinery  for  removing  and  depositing  of  material. 
The  material  of  the  banks  and  bottom  being  very  softj  it  is  probable  a 
permanent  improvement  may  yet  require  certain  portions  of  the  river 
to  be  sheet-piled.  I  would  respectfully  suggest  an  appropriation  of 
$50,000  for  fiscal  year  ending  June  30,  1883. 
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)  April  17  to  A  D|t>ll 


Kovemb«rl7... 


7,»t3  ;     1.19  K 


ABSTRACT  OF  APPROPttlATIONa. 


Bract  approved  June  18,  1878 130,090 

Bv  act  approved  March  3, 1879 12,  DM 

Bv  act  approved  June  14,  1880  W.flOK 

By  act  approved  March  3, 1881 12,0» 

Money  statement. 

July  1, 1680,  amoantavailablo $15, 642  95 

Amount  appropriated  bv  act  approved  March  3,  1881 12,0110  00 

ja7,6t!95 

Julv  1,  1881,  amount  expended  during  flacal  year,  exclnaive  of  outMandiDg 

liabiliiiwJuIy  1,1880 11,00  S 

July  1,  1881,  amount  available 16,412  19 


COMMBKCIAL 


For  d«poaUtnt:    For 
fieaideuca.       |     illilance  m 


1 

miles.                   milei.                   milts.                   mUes. 

WhiloHyiSon.. 

1 

.;  Kpokntlo*. 
.    Hamilton.  111.. 

\  Fir eubU para.  \  Per tMc yard.   FM-«<K<|Mnt  i  Pn-nMcyBi 
*»*»  .               V>*-i\               **)  37  ,                 m« 

irdepoaltlDg  ,  Fordp|k 


rrretibieyant.    PtreMtgnrit. 


ib'cnarA.    Ptr  cubit  yard.    Ptr  eabie  yard.  * 
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U    i8. 
IMPROVEMENT  OF  CUIVRE  RIVER. 

The  original  project  for  this  work  contemplates  the  improvement  of 
Cuivre  lliver  and  Cuivre  Slough  so  as  to  afford  a  minimam  depth  of  2 
feet  at  extreme  low-water,  by — 

1.  The  excavation  by  dredging  of  a  channel  80  feet  wide  through  the 
four  shoals  in  the  main  river. 

2.  The  excavation  by  dredging  of  a  channel  100  feet  wide  through  the 
three  sand-bars  in  Cuivre  Slough. 

3;  The  construction  of  a  dam  across  the  lower  part  of  Cuivre  Slough, 
4.  The  removal  of  snags  and  overhanging  trees. 
The  original  estimate  for  the  entire  work  is  $30,000. 

DREDGING. 

A  dredge  and  plant  were  put  in  the  river  on  May  7,  1881,  under 
agreement  with  H.  S.  Brown  &  Co. ;  work  was  continued  until  June  15, 
when  the  aUotment  made  for  dredging  |pas  expended.  A  channel  80 
feet  wide  was  made  through  Shelton  Bar  and  a  channel  of  60  feet 
through  Morrison's  Bar.  A  cut  40  feet  in  width  was  made  through  a 
portion  of  Seed  Tick  Island  Bar  and  20  feet  wide  over  the  entire  length. 

The  material  removed  consisted  of  a  mixture  of  sand,  clay,  and  gravel, 
easily  taken  up  by  the  dredge,  and  the  total  amount  excavated  was 
19,319  cubic  yards.  Navigation  has  been  much  improved  by  this  work 
as  far  up  as  Monroe,  about  13  miles  from  the  mouth  of  Cuivre  Slough. 

SUMMARY  OP  WORK   MAY  AND  JUNE,  1881. 

11,'200  cubic  yards  material  dredged,  at  25  cents |2,800  00 

8,119  cubic  yards  material  dredged,  at  20  cents 1, 623  80 

Six  hours' snagging,  at  $12 72  00 

4, 495  80 
REMOVAL  OP  SNAGS,  IMPENDING  TREES,  ETC, 

For  this  very  necessary  work  the  snag-boat  General  Barnard,  with  a 
large  force  of  axmen,  was  detailed,  and  entered  the  river  May  30,  1881, 
remaining  until  June  18.  The  banks  of  this  narrow  stream,  as  well  as 
of  Cuivre  Slough,  were  lined  with  overhanging  trees  on  both  sides  for 
the  greater  part  of  the  distance  from  the  mouth  to  Chain  of  Bocks. 

SUMMARY    OF    OPERATIONS    OF    8NAOBOAT    GENERAL    BARNARD    IN    CUIVRE    RIVER 

MAY  AND  JUNE,  1881. 

Snags  removed 94 

Leaning  and  impending  trees  pnUed  back 30 

Leaning  and  impending  trees  felled .' 13,485 

There  still  remain  a  few  snags  which  the  Barnard  was  unable  to  remove 
on  account  of  high-water.  It  is  proposed  to  take  these  out  at  some  time 
during  the  season  when  the  water  is  at  a  suitable  stage.  i 

ABSTRACT  OF  APPROPRIATIONS. 

Bv  act  approved  June  14,  1880 $2,000 

By  act  approved  March  3, 1881 5,000 

Total 7,000 

109  E 
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Money  statement. 

Jul.v  1,  1S80,  amonnt  available (2,000  00 

Amount  appropriated  Iit  act  approved  March  3,  1881 5,000  00 

17,000  00 

July  1,  1881,  amount  expended  during  fitical  year,  eiclOBiTe  of 

outstandiug  liabilities  July  1,  1880 6,371  46 

July  I,  1881,  outstanding  liabilities HjG  04 

6,ea7  50 

July!,  1881,  amount  avaUable 3J2  50 

Aiiouut  (eatimated)  reqnired  for  completion  of  existing  project ... 23,000  00 

Amount  that  can  be  prolitablf  expended  inflacalyearending  Jnne  30,1883.  23,000  01 

COMMKBCTAL  STATISTICS. 

No  reliable  information  in  regard  to  the  quantity  of  shipments  could  bo  obtained, 
tbe  greater  part  of  the  grain,  &.<>.,  now  seeliiDg  a  market  Ly  rail.  The  steamer  Don 
has  made,  during  the  spring  and  snmmer  of  iSsi,  weekly  trips  to  Chain  of  Rocks,  ir- 
teiviiig  at  that  point  from  two  to  teu  car-toads  at  each  trip.  The  country  tribstuT 
to  the  river  is  thickly  settled  and  in  a  high  state  of  cultivation,  the  products  biiiig 
wheat,  com,  hay,  tobacco,  and  &uLt.     Coal  and  iron  abound  in  Lincoln  County. 
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IMPBOYEMENT    OF    THE    DES    MOINES    BAPIDS    OF    THE    MISSISSIPPI 

BIYEB  AND  OPEBATING  THE  CANAL. 


report  of  major  amos  stickney,  corps  of  engineers,  officer 
in  charge,  for  the  fiscal  year  ending  june  30,  1881. 

United  States  Engineeb  Office, 

KeoJcuJcy  lowaj  July  28, 1881. 

Oenebal:  I  have  the  honor  to  transmit  herewith  my  annual  report 
of  operations  for  the  improvement  of  the  Des  Moines  Bapids  of  the 
Mississippi  Eiver,  and  operating  and  maintaining  Des  Moines  HUipids 
Canal. 

The  report  of  the  works  temporarily  under  my  charge  during  a  part 
of  the  year  will  be  made  by  Maj.  J.  A.  Smith,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 

Major  of  Engineers. 
The  Chief  of  Enoineebs,  U.  S.  A. 


IMPBOVEMENT  of  des  MOINES  BAPIDS,  MISSISSIPPI  BIVEB,  AND  OPEB- 

ATING  THE  CANAL. 
/ 

The  work  has  consisted  of  the  removal  of  rock  from  river  channel 
between  Nashville  and  Montrose,  by  means  of  a  steam  drilling  scow  and 
dredge ;  the  construction  of  timber  cribs  at  the  entrance  to  canal ;  re- 
pairs to  steam  drilling  scow,  dredge,  and  flats ;  grading  and  completing 
lock  grounds  ]  operating  canal,  including  dredging  and  repairs. 

CHANNEL  EXCAVATION. 

Steam  drilling  scow, — The  very  high  stage  of  water  in  the  river  alluded 
to  in  the  last  annual  report  continued  during  a  part  of  thQ  month  of 
July,  and  prevented  any  work  being  done  until  the  15th  instant.  Ad- 
vantage was  taken  of  this  enforced  cessation  of  work  to  make  some 
necessary  repairs  to  the  steam  drilling  scow.  On  the  15th  of  July,  the 
work  of  drilling  and  blasting  rock  in  river  channel  above  the  Montrose 
Chain  was  resumed,  and  continued  at  this  point  until  its  completion, 
October  14. 

On  October  15,  the  drilling  scow  was  moved  down  to  a  point  just  at 
the  foot  of  the  chain,  where  work  continued  up  to  November  17,  when 
running  ice  and  the  freezing  of  the  dynamite  used  for  blasting  obLged 
its  discontinuance. 
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The  drilling  scow  was  towed  down  the  river  and  laid  up  in  the  canal 
for  the  winter,  slight  repairs  being  made  to  the  machinery  during  the 
time  the  boat  was  laid  up.  The  severe  and  prolonged  winter,  and  the 
unusually  high-water  which  ensued,  prevented  the  accomplishmeDt  of 
any  work  in  the  river  until  May  17,  when  the  drilling  scow  was  towed 
to  the  position  occupied  at  the  time  of  the  cessation  of  work  in  the  fall^ 
and  proceeded  with  the  work  of  drilling  and  blasting  rock.  The  work 
at  this  point  was  completed  and  the  drilling  scow  then  proceeded  to 
drill  and  blast  several  small  patches  of  rock  inside  the  line  of  the  old 
cofi'er-dam,  which  had  been  left  unfinished  at  the  time  of  the  abandonment 
of  work  in  the  dam,  Febniary  24,  1876. 

The  method  of  conducting  the  work  done  by  the  steam  drilling  scow 
has  been  fully  described  in  the  annual  report  for  the  fiscal  year  ending 
June  30, 1880.  The  same  general  plan  of  operations  was  carried  on 
during  the  year  just  passed.  The  progress  of  the  work,  however,  was 
greatly  interrupted  by  the  causes  above  alluded  to,  viz,  the  eal-ly,  severe, 
and  prolonged  winter,  and  very  high  water.  The  reefs  which  w&e 
drilled  and  blasted  were  situated  on  both  sides  of  the  old  natural  chan- 
nel, and  thus  in  close  proximity  to  the  course  of  passing  steamers  and 
rafts.  Owing  to  this  fact  the  drilling  scow  was  frequently  delayed  fit)m 
being  obliged  to  move  out  of  the  way  to  avoid  collision. 

Herewith  is  appended  a  summary  of  work  done  and  material  used  by 
the  steam  drilling  scow  for  the  fiscal  year  ending  June  ^,  1881 : 

Number  of  holes  drilled 2,531 

Total  depth  in  feet  drilled 7,097 

Pounds  of  No.  2  dynamite  used 4,464 

Number  of  fuses  used 2,565 

Lengta  in  feet  of  l^nch  octagonal  steel  used tS 

Area  of  surface  drilled  over  in  square  feet 37,3W 

Area  made  available  as  channel  in  square  feet G9,56Q 

Number  of  cubic  yards  blasted 'l.^S 

Steam  dredge.— The  steam  dredge  belonging  to  this  improvement 
recommenced  the  work  of  removing  blasted  rock  from  river  channel 
August  9,  1880,  and  up  to  November  17,  operated  at  a  point  jnst  above 
the  Montrose  Chain.  On  the  17th,  it  was  found  to  be  impossible  to  pro- 
ceed with  the  work  on  account  of  running  ice,  and  the  dredge  and  flats 
were  towed  into  the  canal  and  laid  up  for  the  wint^er.  The  same  causes 
heretofore  alluded  to  as  operating  to  prevent  the  use  of  drilling  scow, 
also  prevented  the  work  of  dredging.  On  the  3l8t  of  May,  iSl,  the 
dredge  was  taken  to  Montrose  and  commenced  the  removai  of  rock  in 
river  channel  just  below  the  Montrose  Chain,  and  continued  working  at 
this  point  up  to  the  close  of  the  fiscal  year. 

The  dredged  material  was  placed,  as  heretofore,  in  piles  50  feet  west 
of  the  channel  line,  making  extensions  of  the  rock  piles  formed  at  tbe 
time  of  excavation  in  the  Montrose  coffer-dam,  1875-76.  Some  of  these 
rock  piles  have  been  protected  by  the  construction  of  timber  cribs  at 
the  head  of  the  piles.  Eemoved  blasted  rock,  1,482.5  cubic  yards.  The 
cost  of  this  work  is  somewhat  over  the  estimate,  on  account  of  the 
necessity  of  frequent  moving  to  escape  collision  with  steamers  and 
rafts,  and  also  on  account  of  the  swiftness  of  the  current. 


TIMBER  CRIBS  AT  ENTRANCE  TO   CANAL. 

During  the  winter  a  force  of  mechanics  and  laborers  was  employed 
in  constructing  two  timber  cribs  at  the  entrance  to  guard-lock. 

•The  number  of  cubic  yards  blasted  iu  above  table  refers  to  rock  above  [grade. 
Considerably  more  was  actually  blasted  iu  order  to  insure  grade. 
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These  cribs  are  each  18  by  18  feet,  their  height  above  the  grade-plane 
of  excavated  chanuel  being  16.667  feet,  or  high  water  mark. 

These  cribs  are  located  on  the  east  side  of  channel,  on  a  line  projected 
from  the  tangent  point  of  curve  on  pier-head  of  guard-lock  to  a  point 
on  the  channel  line  300  feet  above ;  so  that  the  inner  line  of  the  cribs 
forms  a  small  angle  (7°  39')  with  the  line  of  direction  of  the  lock.  The 
distances  at  which  these  cribs  are  located  above  the  pier-head  are, 
respectively,  30  and  98  feet. 

These  cribs  were  partly  constructed  on  the  ice  which  then  covered 
the  river,  and  they  were  afterwards  launched,  placed  in  exact  position, 
and  the  work  of  building  continued  until  a  sufficient  height  had  been 
secured  to  bring  the  crib  above  the  water-line  when  settled  in  place. 
The  cribs  were  then  weighted  down,  filled  with  rock,  and  the  building 
completed.  The  bottom  courses  of  the  cribs  are  of  8  by  8  inch  and  8  by 
12  inch  timber,  securely  fastened  together  with  drift-bolts  of  |-inch 
round  iron. 

The  remainder  of  the  crib  is  built  up  of  courses  of  2  by  8-inch  and  2 
by  12  inch  plank  spiked  together,  covered  on  the  front  with  2  by  12  inch 
plank  placed  vertically,  and  further  protected  on  the  front  and  up  stream 
side  by  boiler-plat-e  iron  at  about  the  ice-line. 

Braces  cross  the  interior  of  the  crib  from  side  to  side  in  each  direction 
on  every  alternate  course  of  six  planks  each,  and  iron  straps  assist  in 
binding  the  whole  together. 

The  rock  used  in  filling  the  cribs  was  partly  hauled  in  sledges  on  the 
ice  from  the  waste-pile  of  coffer-dam  No.  2,  the  balance  being  pub  in 
from  flat-boats  after  the  river  opened  in  the  spring.  These  cribs  are 
designed  to  alleviate  the  trouble  which  at  times  is  experienced  by  boats 
making  the  entrance  to  the  lock.  The  velocity  of  the  current  which 
sweeps  around  the  pier-head  tends  to  draw  the  steamboats  out  of  posi- 
tion, and  these  cribs,  acting  as  guides,  will,  it  is  hoped,  make  the  entrance 
less  difficult. 

REPAIRS  TO  DREDGE,  FLAT-BOATS,  ETC. 

During  the  season  of  1880,  a  force  of  carpenters  and  painters  was 
engaged  in  restoring  to  its  original  condition  the  cabin  of  the  dredge, 
which  was  destroyed  by  the  fire  occurring  June  27, 1880,  as  describea 
in  the  last  annual  report.  At  various  times,  during  the  working  sea- 
sou  and  during  the  winter,  necessary  repairs  were  made;  the  crane, 
dipper  handle,  and  spuds  were  repaired  or  replaced  as  was  found  to  be 
necessary.  Previous  to  the  drainage  of  the  canal  in  the  winter,  tempo- 
rary cribs  of  blocking  were  placed  in  position  to  support  the  dredge 
when  the  water  should  be  drawn  off.  When  this  drawing-off  occurr^, 
the  dredge  was,  in  effect,  dry-docked,  so  that  the  entire  hull  could  be 
readily  examined  and  repaired.  New  plank  and  timbers  were  inserted 
in  the  bottom  and  sides  where  required.  New  leaders  for  the  spuds 
were  fitted  and  bolted  in  place,  and  the  forward  bulkhead  strengthened 
by  knees,  bolted  through  the  kelson  timbers,  while  a  new  oak  nosing 
was  placed  entirely  around  the  hull  on  a  level  with  the  deck,  the  old  nos- 
ing having  been  entirely  worn  out  in  service.  A  new  floor  wa«  placed  in 
the  coal  bunkers,  and  the  entire  hull  carefully  caulked.  The  fire-box  of 
steam-boiler  was  found  to  need  considerable  repairs,  which  were  accord- 
ingly made  during  the  time  the  dredge  was  laid  up  in  the  winter. 

Some  of  the  flat-boats  used  to  remove  the  dredged  rock  have  been 
repaired  and  strengthened ;  additional  bulkheads,  extra  deck  planking, 
and  new  gunwales  securely  bolted ;  also  new  bottom  plank  being  in- 
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serted  where  required.  Slight  repairs  were  also  made  on  some  of  tiie 
flat-boats  used  on  light  service,  and  also  on  the  small  boats,  from  time 
to  time  as  required. 

GRADING  AND  COMPLETING  LOCK  GROUNDS. 

A  small  force  of  mechanics  ard  laborers  was  employed  in  finishiug  tlie 
grading  and  fencing  and  in  building  sheds  for  the  storage  of  ooal  at 
each  of  the  three  locks.  The  regular  canal  hands  have,  whenever  p<K- 
sible,  been  employed  to  do  this  work. 

LAYING  NEW  RIPRAP  FACE  WALL. 

Under  this  head  no  work  was  done  for  the  fiscal  year  ending  JoDedO^ 
1861. 

OPERATING  AND  MAINTAINING  CANAL. 

The  unusually  high  stage  of  water  in  the  river,  which  was  mentioned 
in  the  last  annual  report  as  occurring  about  the  close  of  the  fiscal  year, 
continued  throughout  a  portion  of  the  month  of  July,  and  it  was  not 
deemed  safe  to  reopen  the  canal  for  navigation  until  July  12.  The  canal 
continued  in  operation  without  delay  or  accident  from  this  time,  July 
12,  to  November  19.  When  the  water  was  sufficiently  low  to  permit 
thereof^  both  sets  of  gates  were  allowed  to  stand  open  at  the  guard-locL 
Such  low-water  periods  occurred  from  August  12  to  September  25,  and 
from  October  11  until  November  17,  when  the  gates  were  closed  on  ac- 
count of  heavy  running  ice. 

The  canal  was  closed  for  the  season  of  1880  on  the  19th  of  Novemher, 
ice  having  already  formed  on  the  river,  and  navigation  having  heen 
entirely  suspended  above  this  point.  During  the  winter  and  spring 
months  the  canal  forces  were  employed  in  overhauling  and  making  ^ight 
repairs  to  the  gates  and  machinery.  At  the  middle  lock  the  steam-boiler 
flues  were  calked  and  carefully  tested.  The  boiler  was  supplied  with  a 
wooden  jacket  covered  with  Eussia  sheet-iron,  and  a  new  door  and 
frrame  for  fire-box.  The  jackets  which  now  incase  the  boilers  at  both 
the  lower  and  middle  locks  have  elfected  a  considerable  economy  in  the 
consumption  of  fuel;  particularly  is  this  the  case  when  the  fires  are 
banked  up  and  the  engine  standing  still.  On  examination  of  the  steam 
cylinder  and  chest  of  the  pumping  engine  at  middle  lock,  it  was  found 
necessary  to  replace  them  both,  which  was  accordingly  done.  The 
chimney  flues  have  been  supplied  with  cast-iron  doors,  and  frames  in- 
serted near  the  base  of  the  flue,  the  object  of  this  arrangement  being 
to  provide  a  more  easy  means  of  access  to  the  flue  for  the  purpose  of 
removing  the  accumulations  of  soot. 

Daring  the  winter  advantage  was  taken  of  the  abundant  supply  of  ice 
which  had  formed  in  the  canal  to  fill  the  ice  houses  at  the  three  locks  to 
their  full  capacity. 

A  partial  break  up  of  the  ice  in  the  river  occurred  on  March  24,  bat  a 
gorge  formed  soon  after,  and  it  was  not  until  March  31  that  the  first 
steamboat  of  the  season  was  enabled  to  reach  Keokuk.  The  canal  was 
opened  for  navigation  for  tbe  season  of  1881  on  April  16.  The  stage  of 
water  in  the  river  was  so  high,  however,  that  both  sets  of  gates  at  tiie 
lower  lock  were  opened,  and  so  remaineii  until  May  4.  The  water  in  the 
river  continued  to  rise,  and  on  April  18  had  covered  the  lock  walls.  The 
highest  point  was  reached  on  April  25,  when  tbe  gauge  showed  a  read- 
ing of  17.35  feet  above  low-water  of  1864,  being  at  this  stage  1.55  feet 
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above  the  lock  coping,  entirely  submerging  the  gates,  portions  of  the 
machinery,  and  the  greater  part  of  the  lock  grounds. 

The  highest  point  reached  during  the  past  fiscal  year  was  but  two- 
tenths  of  a  foot  lower  than  that  reported  for  the  fiscal  year  ending  June 
30,  1880.  During  this  excessive  high-water  the  canal  was  temporarily 
closed,  but  was  re  opened  May  3.  The  lower  lock  gates  having  been 
closed,  were  operated  in  the  usual  manner  from  May  4  to  13,  when,  high- 
water  recurring,  the  gates  (both  sets)  were  opened,  and  so  remained  from 
the  13th  to  22d.  On  May  22  the  gates  at  lower  lock  were  closed,  and 
thereafter  to  the  close  of  the  fiscal  year,  June  30,  continued  to  be  oper- 
ated in  the  usual  manner. 

Owing  to  the  unusually  high  stages  of  water  which  prevailed  during  a 
great  part  of  the  year,  the  number  of  lockages  made  have  been  muck 
smaller  than  for  the  preceding  year,  as  the  rapids  were  navigable  for  a 
great  portion  of  the  year,  and  for  heavy  tows  or  lumber  rafts  a  saving  of 
time  could  be  efl'ected  by  going  over  the  rapids,  especially  when  going 
down  stream.  The  season  of  navigation  was  also  unusually  short,  closing 
early  in  the  fall  and  opening  late  in  the  spring  on  account  of  ice.  The 
manner  in  which  the  river  and  canal  is  now  being  utilized  for  the  trans- 
portation of  heavy  freights  in  bulk,  destined  for  foreign  countries,  has 
been  exemplified  by  the  passage  of  the  steamer  Victory  through  the 
canal,  June  12,  conveying  a  tow  of  barges  carrying  30,000  bushels  of 
grain,  shipped  on  a  through  bill  of  lading  from  Saint  Paul  to  Glasgow, 
Scotland,  at  the  wonderfully  low  rate  of  28  cents  per  100  pounds. 

DREDGmG  IN  CANAL. 

The  steam-dredge,  at  such  times  as  it  could  be  spared  from  the  work 
in  river  channel,  has  been  employed  in  removing  sand  and  mud  from  the 
bed  of  the  canal,  principally  at  points  opposite  Price's  Creek,  Lamalles 
Creek,  and  just  below  the  guard-lock.  About  9,003  cubic  yards  were 
removed,  towed  out  in  the  river,  and  dumped  in  deep  holes  away  from 
the  channel.  For  the  puri)ose  of  towing  the  dump-scows  the  steams 
Cricket,  belonging  to  Messrs.  Wells,  Timberman  &  Co.,  was  employed. 

Owing  to  scanty  appropriations,  the  work  of  dredging  in  the  canal  has 
steadily  fallen  in  arrears,  and  at  the  present  time  a  very  large  quantity 
of  material,  washed  into  the  canal  by  the  creeks  which  drain  therein, 
continues  to  obstruct  the  channel  at  various  points. 

The  cost  of  finishing  this  work,  as  stated  in  my  last  annual  report,  was 
estimated  at  $96,580.50 ;  this  estimate  was  based  on  the  cost  of  labor  at 
tliqt  time.  Since  then  the  cost  of  labor  has  advanced  from  15  to  30  per 
cent,  and  it  has  been  found  that  the  blasting  and  dredging  in  river 
channel  has  cost  about  30  per  cent,  more  than  the  estimate,  which  was 
occasioned  by  high-water  and  swift  current,  and  the  difficulty  in  using 
dumping  scows  for  depositing  material.  For  these  reasons,  it  will  be 
necessary  to  increase  the  above  estimate  to  $110,000,  which  includes  the 
building  up  of  the  lock  walls.  Of  this  amount  $25,000  was  appropriated 
by  act  of  Congress  March  3,  1881,  leaving  $85,000  to  be  appropriated. 
At  the  last  session  of  Congress  a  provision  was  made  in  the  river  and 
harbor  act  for  the  future  maintenance  of  the  Des  Moines  Rapids  Canal^ 
by  giving  the  Secretary  of  War  authority  to  draw  his  requisitions  upon 
the  Secretary  of  the  Treasury,  from  time  to  time,  for  the  cost  of  oper- 
ating and  maintenance.  This  wise  provision  of  Congress  insures  a  suffi- 
cient and  prompt  supply  of  necessary  funds. 

The  cost  of  operating  and  maintaining  the  canal  for  the  fiscal  year 
ending  June  30,  1883,  is  estimated  at  $40,000. 
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15  14,  W3.  845  4.  630,  770  4,  797,  250  3.  545.  W 

7  4,695,367  1.724,960  1.219.250      4»,SM 

17  l.^  693.  .'i87  3.142.680  4,  243  000  3,  «3«. -T3 

15  17, 053,  438  1,  515.  000  4,  385.  500  3.  TTiTW 


170,000 


446.000 


1. 154, 092  I  54  52,  256,  235  11,  013,  410  15.  091, 000 11, 657,1 


The  caDal  was  closed  147  days,  from  November  19  to  April  16,  on  arconnt  of  ceflsaticm  of  rirvri 
tion,  and  25  days,  July  1  to  if  and  from  April  18  to  May  3.  on  acronnt  of  extreme  bisb-water. 

The  boats  and  barges  at  work  in  the  canal  are  not  Included  in  this  statement,  except  in  Ute  ■ 
of  lockages, 

This  work  is  located  iii  the  collection  district  of  New  Orleans.  Saint  Louif,  1 
the  nearest  port  of  entry. 

The  following  is  a  statement  of  the  collections  at  the  port  of  S 
Louis,  Mo.,  during  the  fiscal  year  ending  June  30,  1881,  viz : 

Duties  on  imports $1,1^,3 

Marine  Hospital  tax 115 

Fines 1 

Inspection  of  steam  vessels 5.7! 

Licenses  of  vessel  officers 7.?i 

Storage 1.  •» 

Official  fees 16 

Total 1.2K1 

The  estimated  complete  cost  of  this  work  as  now  being  carried  on  is..  4, 4rA9E 
Cost  of  operating  and  maintenance  of  canal  fi-om  August  2*2,  1877,  to 

Junes,  1881 153.2 

Surplus  remaining  from  appropriation  for  •* operating,  &c.,"  fur  year 

endincr  June  30.  18dl *.__.  n  5 
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Money  statement 

uly  1,  1880,  amount  available $65,106  50 

.moant  appropriated  by  act  approved  March  3,  1881 25, 000  00 

^moant  received  from  public  sales 306  62 


-190,413  12 
uly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 40,562  62 

uly  1,  1881,  outstanding  liabilities 2,899  14 

43, 461  76 

Tuly  1,  1881,  amount  available 46,951  36 

Amount  (estimated)  required  for  completion  of  existing  project 85, 000  00 

Vmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    85, 000  00 
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K>RESEBVATION  OF  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVE- 
MENT  OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OP 
CHIPPEWA  AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OF  MINNE- 
SOTA RIVER  AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 
DAKOTA — RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI — 
CONSTRUCTION  OF  DAM  AT  LAKE  WINNIBIGOSHISH. 


tjbport  of  captain  charles  j,  allen,  corps  of  engineers,  bvt. 
j^ajor,  u.  s.  a,,  officer  in  charge,  for  the  fiscal  year  ending 
^une  30,  1881,  with  other  documents  relating  to  the  works. 

Engineer  Office,  U.  S.  Army, 

Saint  Pauly  Minn.j  July  20, 1881. 

Oeneral  :  I  have  the  honor  to  submit  herewith  the  annual  reports 
ipon  the  works  and  surveys  under  my  charge  for  the  fiscal  year  ending 
Tvine  30, 1881. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Coptain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  S,  A. 


W    I. 

PRESERVATION  OF  FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

The  work  during  the  fiscal  year  consisted  principally  in  repairs  to  the 
apron  and  works  for  prevention  of  erosion  of  the  ledge  of  rock  below 
the  angle  on  the  east  side. 

The  early  part  of  the  season  was  noted  tor  heavy  floods  upon  all  the 
northern  streams.  The  flood- water  discharging  at  the  Falls  of  Saint 
Anthony  over  the  lower  rolling  dam — the  latter  a  weir  affording  a  width 
of  water-way  of  less  thi^n  500  feet,  and  through  an  unbroken  descent  of 
nearly  40  feet,  attained  a  power  that  only  the  firmest  of  structures  could 
withstand.  Damage  from  the  flood  was  increased  by  great  numbers  of 
loose  saw-logs  which  were  run  over  the  apron,  notwithstanding  the  pres- 
ence of  the  log-sluice  constructed  in  1879.  To  sheer  logs  into  the  sluice 
provided  by  law  does  not  appertain  to  the  United  States  Government. 

Examinations  made  after  the  subsidence  of  the  flood  showed  that  great 
damage  had  accrued  to  the  toe  of  the  aprou,  and  especially  to  the  timber 
protection  along  the  ledge  of  rock  on  the  east  side,  just  below  the  angle, 
and  at  the  foot  of  the  log-sluice.    Soundings  taken  in  Augnst  last  showed 
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an  average  depth  of  30  feet  aloug  a  considerable  portion  of  the  toe  of  the 
apron,  the  greatest  depth  being  on  the  easterly  side. 

Five  heavy  cribs  were  sank  along  the  face  of  the  ledge  below  the  angle 
and  filled  with  stone,  to  serve  as  a  foundation  for  the  new  work.  One 
of  them  was  54  feet  in  length  by  18  feet  in  width  ;  one  22  \yy  18  feet; 
one  31  by  16  feet;  one  45  by  16  feet,  and  one  about  16  by  17  feet: 
the  depths  of  the  cribs  varying  according  to  the  depth  of  water.  The 
tops  of  these  cribs  were  about  4  feet  above  low-water.  The  timber  work, 
more  or  less,  with  loose  stone,  was  then  carried  up  so  as  to  conform  with 
the  slope  of  the  rest  of  the  structure  and  decked  with  one  layer  of  84nch 
timber  and  another  of  4-inch  plank.  Tree  nails  were  used  for  the  deck- 
ing and  drift-bolts  for  the  cribs. 

An  additional  crib,  75  feet  long,  and  raised  to  the  level  of  high-water, 
was  placed  in  prolongation  of  the  line  of  the  above-mentioned  cribs,  in 
order  to  intercept  an  eddy  making  into  a  small  bay,  or  recess,  below 
the  line  of  cribs,  into  which  it  was  feared  that,  otherwise,  loose  logs 
might  And  their  way,  and  injure  the  ledge. 

The  portion  of  the  log-sluice  projecting  beyond  the  apron  was  re- 
moved, and  a  new  foundation  prepared  by  sinking  a  crib  about  40  feet 
long  by  16  feet  in  width.  The  lower  end  of  the  sluice  was  rebuilt  upon 
this,  and  an  additional  crib  about  20  feet  in  length  by  16  feet  in  width 
'  was  sunk,  in  order  to  prevent  logs  descending  the  sluice  from  being 
carried  out  of  their  proper  path  in  a  manner  to  damage  the  apron.  The 
depth  of  water  here  was  about  7  feet.  While  stripping  oflf  the  damaged 
planking  and  timber,  it  was  found  that  large  numbers  of  saw-logs, 
which  had  passed  over  the  falls,  were  buried  under  the  work,  they 
having  been,  doubtless,  carried  there  by  the  vertical  eddy. 

There  seems  to  be  but  one  method  to  adopt,  in  order  to  effectually  pro- 
tect the  works,  and  that  id  to  sink  a  continuous,  strongly  connected 
throughout  crib-work  along  the  entire  front  of  the  apron,  to  serve  as  a 
buttress  to  that  work  and  its  flanks.  The  top  of  the  crib-work  is  to  be 
about  7  or  8  feet  below  low  water,  to  be  decked  with  heavy  timber,  and 
with  a  slope,  if  found  desirable.  The  water  at  the  falls  passes  over  a  ledge 
of  limestone  rock,  underlaid  by  soft  sandstone  almost  in  a  state  of  incipi- 
ency.  A  section  of  this  ledge,  taken  along  the  axis  of  the  stream, 
would  show,  at  the  lower  point,  a  thickness  of  about  16  feet,  and  at  the 
upper  about  2  feet.  The  length  of  the  section  about  1,200  feet.  This  is 
all  that  is  left  to  form  the  falls. 

Kothing  has  occurred  to  cause  any  apprehensions  as  to  the  stabihty 
of  the  great  concrete  dike,  finished  in  1876.  Recession  of  the  crest  of 
the  falls,  which  the  apron  is  designed  to  prevent  would  in  time  en- 
danger the  safety  of  the  dike. 

The  present  plan  contemplated  the  stoppage  of  erosion  of  the  lime- 
stone bed  of  the  falls,  by  means  of  closing  the  enormous  channels  worn 
under  the  limestone  ledge,  and  through  the  soft,  underlying,  incipient 
sand-rock,  by  filling  of  gravel,  clay,  &c.,  the  construction  of  a  concrete 
dike  under  the  limestone  ledge,  reaching  from  extreme  banks;  remod- 
eling and  reconstructing  the  apron  to  prevent  recession  of  the  crest  of 
the  falls ;  rolling  dams  to  maintain  sufficient  depth  of  water  upon  the 
bed  of  the  fails,  to  prevent  ice  from  adhering  to  the  ledge  in  severe  win- 
ters, and  the  protection  of  the  toe  of  the  apron. 

During  the  month  of  April  the  necessary  facts  and  testimony  were 
placed  at  the  disi)osal  of  the  United  States  District  Attorney,  in  order  to 
enable  him  to  apply  for  injunction  from  the  United  States  court  against 
running  loose  logs  over  or  through  the  works,  excepting  through  the 
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sluice.    It  is  not  known  at  the  date  of  this  writing  that  any  injunction 
has  resulted. 

Congress,  by  act  approved  March  3, 1881,  appropriated  for — 

Repairs  and  contingencies  of  public  works  at  Saint  Anthony's  Falls,  Minnesota :  To- 
meet  repairs  necessary,  present  and  prospective,  fifteen  thoasand  dollars,  which  shall 
be  available  immediately  after  the  passage  of  this  act. 

Steps  were  at  once  taken  to  strengthen  the  work  against  the  expected 
high- water  action,  and  bids  were  invited  for  timber,  iron,  &c.,  with  which 
to  commence  work ;  the  work  to  be  by  day  labor  and  purchase  of  mate- 
rial in  open  market.  Before,  however,  work  could  be  commenced,  the 
river  broke  up,  ice  moved  in  large  masses,  and  this  was  succeeded  by 
high-water.  It  is  proposed  to  apply  the  appropriation  to  this  work  as 
soon  as  the  river  lowers  sufficiently  to  enable  full  examination  to  be 
made. 

To  Mr.  J.  P.  Frizell,  assistant  engineer,  credit  is  due  for  the  efficient 
work  performed  at  the  apron  and  l^ge. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is- 
Dnlnth,  Minn.,  at  which  place  the  revenue  collected  during  the  fiscal  year  ending 
June  30,  1881,  amounted  to  |8,351.53. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  THE  FALLS  OF  SAINT  ANTHONY. 

By  act  approved  June  11,  1870» $oO,000  00 

By  act  approved  March  3,  1871* 50,000  00 

By  act  approved  June  10,  1872* 50,000  00 

By  act  approved  March  3,  1873* 50,000  00 

By  act  approved  June  23,  1874 125,000  00 

By  act  approved  March  3,  1875 .• 100,000  00 

By  act  approved  August  14,  1876 120,000  00 

By  act  approved  March  3, 18791 10,000  00 

By  act  approved  June  14,  1880 1 10,000  00 

By  act  approved  March  3, 188U il5,000  00 

Total 580,000  00 

Original  estimate  for  carrying  out  present  project 529, 726  31 

Remaining  to  be  appropriated 159, 726  31 

Money  statement, 

July  1,  1880,  amount  available ^10,444  35 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$25, 444  35 

July  ly  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 10,291  33 

July  1,  1881,  outstanding  liabilities 140  86 

10,432  19 


July  1,1881,  amount  available 15,012  16 

eject : . . .  159, 726  31 

June  30, 1883. .     50, 000  OO 


Amount  (estimated)  required  for  completion  of  existing  project •  i  •  •  •  1^9, 726  31 

Amount  that  can  be  profat ably  expended  in  fiscal  year  ending  J 


COMMERCIAL  STATISTICS,   1880. 

Minneapolis  (Falls  of  Saint  Anthony)  flour-mills  and  flour. 

It  is  stated  that  no  city  in  America  has  so  large  a  capital  invested  in  milling  as 
Minneapolis. 

During  the  year  1880  there  was  erected,  by  C.  A.  Pillsbury  &  Co.,  a  new  flour-mill, 
intended  to  be  the  most  complete  in  the  world,  and  which  will,  no  doubt,  have  the 

'These  sums  were  used  before  the  adoption  of  the  present  plan. 
t  For  sluice-way  through  public  works,  &c. 
t  For  repairs  and  contingencies,  &c. 
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greatest  capacity  of  any  single  mill,  except  one.  It  will  have  a  capacity  of  4,000  bar- 
rels flour  each  twenty-four  hours. 

The  other  mill  (the  Washburn  A)  has  a  capacity  of  4,200  barrels  daily,  being  the 
largest  mill  in  America,  and  believed  to  be  the  largest  in  the  world. 

Minneapolis  millers  manufactured  more  flour  in  1880  than  any  other  city  in  America 
and  will  have  a  capacity  the  ensuing  year  double  that  of  any  other  city.  The  throe 
largest  mills  on  the  continent  are  located  here,  and  three  firms  operate  mills  wi^  » 
daily  capacity  of  17,200  barrels. 

The  total  daily  capacity  of  the  mills  at  the  Falls  is  about  25,000  barrels.  The  pro- 
duction in  1880  reached  2,140,840  barrels. 

The  following  table  gives  the  shipments  and  exports  of  flour  for  the  years  named: 


Year. 


iseo 

1865 
1870 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 


Shipments. 


BarreU. 

30,000 

08,000 

103,000 

585,000 

727,000 

843,000 

1, 000,  075 

085,541 

040.786 

1, 551,  789 

2,051,840 


Bxporti. 


109.181 
442,598 
769,441 


The  growth  of  the  manufacturing  industries  of  Minneapolis  is  by  no  means  confined 
to  the  flour  and  lumber  interests. 

The  product  of  other  establishments  which  are  engaged  in  manafactnring  for  the 
trade  foots  up  for  the  year  1880,  $10,000,000. 

COMPARATIVE  STATEMENT  FOR  FIVE  YEARS. 

1880 $10,000,000  00 

1879 6,950,725  00 

1878 6,696,625  00 

1877 4,802,300  00 

1876 3,776,133  00 

LOOS. 

There  were  3,110,000  feet  of  logs,  valued  at  $21,770,  run  over  the  falls  of  Saint  An- 
thony, destined  for  the  boom  below,  during  the  season  of  1880. 

It  IS  expected  that  there  will  be  about  3,000,000  feet  of  logs,  valued  at  $21,000,  mn 
over  during  the  season  of  1881. 

LUMBER. 

It  is  stated  that  there  will  be  in  running  order  the  coming  year  seventeen  mills  witii 
A  capacity  for  manufacturing  254,000,000  feet  during  the  season. 
There  was  manufactured  in  the  year  1880 : 

Lumber... , feet..   195,452,182 

Shingles 67,058,500 

Lath 31,432,500 

COMPARATIVE  STATEMENT  OF  LUMBER  PRODUCTION  FOR  FIVE   YEARS. 

1880 feet..  195,452,182 

1879 149,754,517 

1878 130,274,076 

1^77 129,676,000 

1976 200,371,277 

WATER  POWER. 

The  permanent  available  water  power  of  a  stream  is  what  it  can  furnish  at  the  low- 
^t  stage  of  water,  since  mills  constructed  to  use  in  excess  of  this  amount  are  liable  to 
interruptions. 
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The  lowest  volame  of  the  Mississippi  at  Saint  Anthony  yet  measured  is  3,168  cnbio 
feat  per  second,  viz,  on  the  9th  of  March  last.  The  greatest  fall  which  any  of  the 
mills  are  now  aole  to  use  is  not  over  50  feet  This  gives  something  like  13,500  horse 
power  as  permanently  available  at  Minneapolis. 

The  power  could  be  greatly  increased  by  the  construction  of  storage-reservoirs  to 
equallize  the  flow  of  water,  and  the  construction  of  canals  and  races  to  utilize  a  larger 
fall. 


W    2. 

IMPROVEMENT    OF   MISSISSIPPI  RIVER  ABOVE    THE    FALLS  OF   SAINT 

ANTHONY.  MINNESOTA. 

The  work  has  principally  consisted  in  the  removal  of  bowlders  from 
the  channel,  construction  of  a  few  wing-dams,  and  removal  of  snags  and 
leaning  trees,  between  Aitken  and  Grand  Bapids,  north  of  the  line  of 
the  Northern  Pacific  Railroad. 

The  work  was  performed  by  day  labor  and  purchase  of  matmals  as 
needed.  The  outfit  consisted  mainly  of  one  derrick-boat,  40  by  20  feet, 
with  capstan,  crab,  and  heavy  grapple;  one  quarter-boat,  with  accom- 
modations for  sixteen  men  and  overseer;  one  scow,  as  tender;  one  large 
bateau;  electric  battery,  dynamite,  tools,  &c.  About  218  cubic  yards 
of  bowlders  were  removed  and  utilized  in  building  dams ;  and  thirty-eight 
snags  and  9,035  "sweepers^'  and  leaning  trees  removed.  Stretch  of  river 
worked  over,  about  100  miles,  of  which  about  40  miles  were  pretty  effec- 
tually cleared.    The  improvement,  thus  far,  has  been  of  benefit. 

Aitken,  on  the  Northern  Pacific  Bailroad,  serves  as  a  base  of  supplies 
for  the  extensive  lumber  camps  throughout  Northern  Minnesota,  and 
the  supplies  have  been  forwarded  by  river  in  flat-boats  as  well  as  by 
steamer.  Steamboat  navigation  has  been  difficult  on  account  of  obstruc- 
tions, as  bowlders,  snags,  and  leaning  trees,  and  some  sand  and  gravel 
bars.  Generally  speaking,  the  stream  between  Brainerd  (this  point  also 
on  the  Northern  Pacific  Railroad-,  about  27  miles  westerly  from  Aitken, 
and  about  54  miles  southerly  from  the  agency  and  trading  post  of  Leech 
Lake,  Chippewa  Indian  reservation)  and  Grand  Bapids,  is  a  '*  better 
stream,"  with  3  feet  depth  at  lowest  water,  more  easily  maintained  than 
any  portion  of  the  Mississippi  River  above  Saint  Paul. 

The  report  of  Mr.  R.  Davenport,  overseer  in  charge  of  work,  herewith, 
gives  the  details  of  the  work. 

In  the  annual  report  for  the  fiscal  year  ending  June  30, 1881,  the  im- 
provement of  the  river  above  the  Falls  of  Saint  Anthony,  was  considered 
under  the  head  of  two  partial  projects;  namely,  of  the  stretch  of  river 
from  Minneapolis  to  Saint  Cloud,  the  original  estimate  for  which  was 
$144,667.50;  and  of  the  stretch  from  Conradi's  Shoals  (35  miles  below 
Brainerd )  to  Grand  Rapids,  the  original  estimate  for  which  was  $54,127.50. 
These  estimates  were  taken  from  the  report  under  date  of  February  8, 
1875,  upon  part  of  the  Third  Subdivision,  Mississippi  Transportation 
Route,  in  order  to  furnish  estimates  for  the  Senate  Select  Committee 
Transportation  Routes  to  the  Seaboard. 

The  division  of  the  entire  project,  as  noted  in  the  last  annual  report, 
arose  from  the  fact  that  work  had  been  carried  on,  under  appropriations, 
upon  the  extent  of  river  between  Minneapolis  and  Saint  Cloud,  a  reach 
of  river  upon  which  there  has  been,  for  several  years  past,  no  navigation 
by  boat  worth  mentioning,  with  no  prosi)ect  of  inci-ease  at  present;  while, 
between  Aitken  and  Grand  Rapids  considerable  navigation  did  exist. 
No  work  was  done  between  Minneapolis  and  Saint  Cloud  during  the 
fiscal  year  ending  June  30,  1881. 
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The  original  estimate,  then,  of  improvement  of  the  two  stretches  of 
river  would  sum  up  $198,795. 
Congress,  by  act  approved  March  3, 1881,  appropriated  for — 

Improving  Mississippi  River  above  Falls  of  Saint  Anthony,  Minnesota,  f  10,000. 

With  this  sum,  and  balance  of  funds  remaining  from  former  appro 
priations  it  is  proposed  to  continue  the  work  of  improvement  as  begun, 
and  also  to  remove  some  bowlders  from  the  channel  above  Grand  Rapid**, 
such  having  been  authorized. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1883,  upon  the  river  above  Brainerd. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Dnluth,  Minn.,  at  which  place  the  revenue  collected  for  the  fiscal  year  ending  Jumt 
30,  1881,  amounted  to  $8,351.53. 

ABSTRACT    OF   APPROPRIATIONS    MADE    FOR  THE    IMPROVEMENT    OF   THE    MISSISSIPPI 
RIVER  ABOVE   THE    FALI^    OF    SAINT  ANTHONY,   MINNESOTA. 

By  act  approved  June  23,  1874* $25,000  00 

By  act  approved  August  14,  1876 20,000  00 

By  act  approved  June  14,  1880 15,000  00 

By  act  approved  March  3,  1881 10,000  00 

70,000  00 
Original  estimate  for  the  work  between  the  Falls  of  Saint  Anthony  and 

Saint  Cloud,  Minn |144,667  50 

Remaining  to  be  appropriated 124,667  50 

Original  estimate  for  the  work  between  Grand  Rai>ids  and  Conradi's 

Shoals 54,127  50 

Appropriations  by  acts  approved — 

June  14,  1880 $15,000 

March  3,  1881 10,000 

25,000  00 

Remaining  to  be  appropriated 29, 127  50 

Money  statetnent 

* 

July  1,  1880,  amount  available $16,240  38 

Amount  appropriated  by  act  of  March  3,  1881 10, 000  00 

$26,240  38 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1,  1880 '  8,233  74 

July  1,  1881,  outstanding  liabilities 1,064  (30 

9,296  34 

July  1,  1881,  amount  available 16,942  04 

Amount  (estimated)  required  for  completion  of  existing  project  t 124, 667  50 

Amount  that  can  be  profitably  expended  in  ficscal  year  ending  June  30, 1883.     40, 000  00 
Amount  (estimated)  required  for  completion  of  project,  viz,  improvement 

between  Grand  Rapids  and  Conradi's  Shoals  t 29, 127  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     If ,  000  00 

*  Made  and  expended  before  the  adoption  of  the  present  project. 

t  This  is  the  project  including  only  the  stretch  lof  river  between  Saint  Cloud  and 
Minneapolis,  and  is  offered  as  an  estimate  in  case  tne  United  States  orders  the  contin- 
uance of  work  upon  this  piece  of  river. 

t  This  project  was  adopted,  following  the  appropriation  of  $15,000  made  by  act 
approved  June  14,  1880. 
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Since  1878  there  has  been  no  use  made  of  the  river  between  Minneapolis  and  Saint 
Cloud  for  any  purpose  of  commerce  except  the  running  of  Iocs.  In  that  year  but  one 
ifteamboat  pli^  on  the  river  above  the  Falls  of  Saint  Anthony  between  the  points 
named. 

In  the  years  1855,  1856,  1857,  1858,  1859,  before  the  railroad  was  built,  steamboats 
were  run  between  Minneapolis  and  Saint  Cloud  during  high-water,  as  high  as  four 
being  engaged  in  the  trade  at  one  time. 

Between  Aitken  and  Grand  Rapids,  Minn.,  there  is  now  but  one  steamboat  running. 
She  has  a  capacity  for  carrying  about  75  tons,  and  is  provided  with  two  barges,  eacn 
with  a  capacity  of  about  45  tons,  making  her  total  carrying  capacity  about  165  tons. 

Duriug  1880  the  amount  of  up-river  business  was  about  7,874,250  pounds,  consisting 
of  feed  and  grain,  blacksmith^s  coal,  iron,  hardware,  groceries,  provisions,  salt,  &c. 
She  carried,  also,  during  the  season  about  1,000  passengers. 

The  down-stream  business  consisted  mostly  of  furs  and  snakeroot,  which  was  valued 
at  about  $10,000. 

There  is  now  building  at  Aitken,  to  be  finished  by  July  1,  a  smaller  steamboat  to 
run,  also,  between  Aitken  and  Grand  Rapids. 

There  is,  also,  a  steamboat  building  just  above  Pokegama  Falls,  to  ply  between  that 
point  and  Lake  Winnibigoshish.  It  is  expected  this  l^oat  wiU  be  finished  and  ready 
for  business  on  August  1. 


W  3. 

CONSTRUCTION  OF  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  present  project  is  given  in  the  report  of  the  Chief  of  Engineers 
for  the  fiscal  year  ending  June  30, 1874,  and  based  upon  the  results  of  a 
survey  made  during  that  year. 

The  object  of  the  improvement  is  to  connect  with  the  improvement  of 
the  Mississippi  below  Saint  Paul,  so  as  to  secure  steamboat  navigation 
up  to  the  Falls  of  Saint  Anthony. 

The  improvement  of  the  Mississippi  Eiver  above  the  Falls  of  Saint 
Anthony  and  from  Saint  Paul  to  the  Gulf  of  Mexico  has  been  adopted 
by  Congress,  but  no  appropriations  have  been  made  for  improving  the 
stream  between  Saint  Paul  and  the  site  of  the  proposed  lock  and  dam 
at  Meeker's  Island.  The  cost  of  lock  and  dam,  as  estimated  in  the  report 
above  referred  to,  is: 

Masonn^  lock  300  feet  long,  80  feet  wide,  with  lift  of  17  feet,  about $630, 261  46 

Timberdam 291,860  00 

Total  cost  of  improvement 922,121  46 

Congress,  by  act  approved  July  23, 1868,  made  a  grant  of  200,000  acres 
of  public  lands  to  the  State  of  Minnesota  to  aid  the  State  in  construct- 
ing the  lock  and  dam  in  accordance  with  plan  and  estimate  previously 
submitted. 

By  a<5t  approved  March  3, 1873,  Congress  appropriated — 

For  construction  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  twenty-five 
thousand  dollars :  Provided,  That  all  rights  and  claims  in  and  to  the  land-grant  made 
to  the  State  of  Minnesota  for  the  above  work  by  act  approved  July  twenty-third, 
eighteen  hundred  and  sixty-eight,  shall  be  fully  relinquished  to  the  United  States 
before  any  of  this  appropriation  is  expended. 

No  work  has  as  yet  been  done,  the  appropriation  not  being  available, 
as  the  parties  holding  the  land-grant  have  not  made  the  required  relin- 
quishment. The  State  of  Minnesota  should  annul  the  grant  to  the 
parties  holding  the  land-grant  and  release  the  same  to  the  United  States, 
If  it  should  be  determined  to  commence  the  work  and  carry  it  on  not 
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less  than  $300,000  shoald  be  appropriated  for  the  work  for  the  fiscal 
year  ending  June  30, 1883. 

This  work  is  in  the  collection  district  of  Minnesota.  Dnluth,  Minn.,  is  the  neanst 
port  of  entry,  at  which  place  the  revenae  collected  for  the  fiscal  year  ending  June  30, 
1881,  amounted  to  $8,351.53. 

For  commercial  statistics,  see  Annual  Report  Improving  Falls  of  Saint 
Anthony  and  Improving  Mississippi  River  above  Falls  of  Saint  Anthony. 

Money  statement 

July  1,  1880,  amount  availahle $25,000  00 

July  1,  1881,  amount  available 25,000  00 

Amount  (estimated )  required  for  completion  of  existing  project 922, 1'21  46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  300, 000  00 


W  4. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  WISCONSIN. 

Work  principally  consisted  in  repairs  to  existing  works  at  the  month 
of  the  river  and  at  Flower-Pot  Island  about  2^  miles  above  the  month. 

The  rock  covering  of  the  east  and  west  jetties  had  been  carried  away 
in  several  places  by  running  ice,  and  some  settling  of  foundation  had 
likewise  occurred  fh)m  overfall  according  to  the  relative  stages  of  water 
in  the  Chippewa  and  Mississippi  Rivers. 

These  depressions  were  filled  up  and  the  work  strengthened  as  far  as 
could  be  done  during  the  early  part  of  last  fall,  difficulty  in  obtaining 
boats  for  transportation  of  material  causing  completion  of  repairs  to  be 
deferred  until  the  winter  when  use  could  be  made  of  the  ice. 

The  Flower- Pot  Cut-oflf  Dam  was  commenced  in  1879  as  a  temjwrary 
measure  to  prevent  high- water  from  flanking  the  permanent  Flower- Pot 
Island  Dam.  The  high-water  of  June  last  (1880)  had  cut  around  the 
head  of  this  cutoff  dam  so  that  it  was  necessary  to  extend  it  far  enoagh 
to  abut  upon  firm  and  higher  grounds.  About  400  feet  of  extension  was 
jM^complished  during  the  fall  and  succeeding  winter. 

Congress,  by  act  approved  June  14, 1880,  had  provided  for — 

Improving  the  Chippewa  River,  Wisconsin ;  continuing  the  improvement,  ten  thou- 
sand dollars,  hut  this  sum  is  appropriated  subject  to  the  same  conditions  and  limita- 
tions imposed  by  section  one  of  the  act  approved  March  third,  eighteen  hundred  and 
seventy-nine,  for  the  improvement  of  rivers  and  harbors  relating  to  said  Chippewa 
River. 

This  appropriation  became  available  too  late  in  the  season  to  let  the 
work  by  contract  to  advantage,  and  it  was  decided  to  retain  the  bulk  of 
the  appropriation  to  add  to  the  appropriation  from  the  next  Congress. 

Congress,  by  act  approved  March  3, 1881,  appropriated  for — 

Improving  Chippewa  River,  Wisconsin,  ten  thousand  doUars ;  but  this  sum  is  appfo- 
priated  subject  to  the  same  conditions  and  limitations  imposed  by  section  one  of  the 
act  approved  March  third,  eighteen  hundred  and  seventy-nine,  for  the  improvement 
of  rivers  and  harbors  relating  to  said  Chippewa  River. 

With  this  sum  and  the  balance  of  funds  from  former  appropriations 
it  is  proposed  to  make  the  necessary  repairs  to  existing  works  and  to 
continue  the  improvement  as  bi»guu  up  stream  from  Flower- Pot  Island 
so  far  as  the  funds  will  admit  of.  Some  additional  dams  will  nndoubt 
edly  be  required  between  the  head  of  the  jetties  and  the  works  at  Flow- 
er-Pot Island,  the  exact  dimension  and  location  of  which  can  be  better 
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ascertaiDed  at  the  close  of  the  present  season  than  now.  The  additional 
works  apparently  most  needed  at  present,  and  which  it  is  proposed  to 
undertake  with  the  funds  at  hand  are,  at  Dark  Slough,  Five  Mile  Bluff, 
Head  of  Battle  Island,  and  in  the  vicinity  of  Plum  Island. 

Proposals  were  received  and  opened  on  the  1st  June  for  perlbrmance 
of  the  work  by  contract,  about  $14,000  being  allotted  for  the  same. 

The  contract  was  awarded  to  Messrs.  Simar  &  Morton,  of  Saint  Paul, 
they  being  the  lowest  bidders.  The  contractors  had,  by  the  close  of 
the  month,  assembled  large  quantities  of  brush  and  stone  preparatory 
to  placing  it  in  position.  , 

The  present  project  for  the  improvement  of  the  Chippewa  Eiver,  based 
upon  the  original  estimate  of  the  engineer  officer  in  charge,  dated  Jan- 
uary 30,  1875,  contemplated  the  removal  of  obstructions,  natural  and 
artificial,  between  Ban  Claire  and  the  mouth,  at  a  cost  of  $139,892.50; 
of  which  amount  864,102.50  was  estimated  as  the  cost  of  protecting  the 
five  high  sand-banks  below  Eau  Claire,  in  order  to  prevent  the  material 
composing  the  banks  from  being  carried  down  the  river  and  into  the 
Mississippi  to  form  sand-bars  in  both  streams.  Only  those  familiar 
with  this  stream  can  appreciate  the  necessity  for  an  adequate  appro- 
priation for  the  protection  of  the  sand-banks  on  the  Chippewa  River. 

If  the  work  of  improving  this  river  is  to  continue,  it  is  recommended 
that  Congress  be  asked  to  appropriate  the  sum  named  for  the  protec- 
tion of  the  sank-banks  on  the  stream,  and  an  additional  sum  of  $25,000 
to  continue  the  work  of  building  wing-dams  and  jetties;  all  of  which 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1883. 

The  result  of  the  work  to  date  has  been  in  the  highest  degree  bene- 
ficial to  the  navigation  interests  of  the  stream.  Lumber  rafts  are  no 
longer  detained  by  bars  at  the  confluence  of  the  two  rivers,  a  fact  fully 
appreciated  by  those  accustomed  to  detention  before  the  work  of  im- 
provement was  commenced. 

The  work  was  well  done  under  the  local  supervision  of  Mr.  G.  O.  Foss, 
overseer. 

This  work  is  in  the  collection  district  of  Minnesota.  Dulnth,  Minn.,  is  the  nearest 
pc^rt  of  entry,  at  which  place  the  revenues  collected  for  the  fiscal  year  ending  June  30, 
1881,  were  $8,351.53. 

ABSTRACT  OF  APPROPRIATIONS  MADE   FOR  IMPROVING  CHIPPEWA  RIVER,  WISCONSIN. 

By  act  approved  August  14.  1876 $10,000  00 

By  act  approved  June  18,  1H78 10,000  00 

By  act  approved  March  3,  1879 8,000  00 

By  act  approved  June  14,  1880 10,000  00 

By  act  approved  March  3, 1881 10,000  00 

48,000  00 
Original  estimate  for  carrying  out  existing  project 139, 892  50 

Remaining  to  he  appropriated 91, 892  50 

Of  this  amount  864,102.50  is  estimated  as  the  cost  of  protecting  the  five  high  saud- 
banks  below  Eau  Claire. 

Money  statement, 

July  1,  1880,  amount  available $10,281  91 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,281  91 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,909  84 

July  I,  1881,  outstanding  liabilities 253  14 

4, 162  98 

July  1,  IP81,  amount  available 16,118  93 
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Amount  (estimated)  required  for  completion  of  existing  project $91, 892  5d 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30, 1883: 

For  protecting  high  sand-banks $64,102  50 

For  channel  improvements  : 25, 000  00 

89,102  50 


Ahatraot  of  proposals  opened  June  \,  1881,  htf  Capt  Charles  J,  Allen,  Carps  of  Ei^fineen^ 
Saint  Paul,  Minn,,  for  constructing  dams  and  shore  protection  of  brush  and  stone  and  torn 
earth  excavation  for  improvement  of  the  Chippewa  River,  Wisconsin, 


1 
2 

3 
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Name  and  residence  of 
bidders. 


John   Gage,  Weaver, 
Minn. 

Vine  D.  Simar,  Sahit 
Paul,  Minn. ;  Walter 
8.  Morton,  Saint 
Pan],  Minn.  * 

Samael  McDonald, 
CaMelton,  Dak. 

A.  H.  Traax,  Hast- 
ings, Minn. 


Name  and  residence  of 
sureties. 


,SS.s  ., 


Per 
cord. 


Total. 


W.  H.  Hopkins,  Weaver,  $4  49 

Minn. ;  S.  J.  J  ohnson, 

Weaver,  Minn. 
John  W.  White,  Saint    2  99 

Panl,    Minn.;    Philip 

Beilley,  Saint  PauL 


P.  H.  iL  J.  M.  Keenan, 

Casselton,  Dak. 
L.    N.  Countryman, 

Ebstinga,    Minn. ;   S. 

H.  Holmea,  Hastings, 

Minn. 
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12,200 
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325       20,39 


*  Contract  awarded. 
COHMSRCIAL  STATISTICS,  CHIPPEWA  BIVSR,   1880. 

325,150,000  feet  lumber,  at  |12  per  M $3,901,800  00 

100,357,750  feet  shingle,  at  $2.50  per  M 250,8W37 

74,945,150  feet  lath,  at  $1.75  per  M 131, 154  OO 

2,423,940  feet  pickets,  at  $10  per  M 24,239  94 

10,000  railroad  ties,  at  40  cents  each 4,000  00 

300, 000,000  feet  logs— Beef  Slough,  at  $8  per  M 2,400,000  00 

6, 712, 087  31 
Cost  of  running  out  325,150,000  feet  of  pine  lumber,  at  50  cents  per  M  .. .  $162, 575  00 

Steamboats  commenced  running  April  6 ;  steamboats  ceased  running  to  Eau  Claiie 
October  22 ;  steamboats  ceased  running  to  Durand  and  Dunnville  November  16. 

Steamboats  plying  between  Read^s  Landing  and  Eau  Claire,  Minnie  Heerman  and 
Ida  Campbell ;  between  Read's  Landing  and  Dunnyille,  PhU.  Scheckel ;  Wabash  and 
Read^s  Landing  and  Durand,  Monitor. 

Over  2,000  raftmen  and  a  quantity  of  freight  went  round  to  Eau  Claire  via  Saiat 
Paul  by  rail,  owing  to  boats  not  being  able  to  get  to  Eau  Claire  on  account  of  low- 
water. 

Under  date  of  December  7,  1880,  Ingram,  Kennedy  &  Company,  of  Eau  Claire,  Wis., 
extensive  dealers  in  lumber,  lath,  ana  shingles,  say:  "•  »  *  Had  it  not  been  for 
the  work  done  by  the  government  at  the  mouth  of  the  Chippewa,  we  could  not  haw 
run  our  rafts  or  boats  during  the  low- water  of  the  past  season,     *"     *     *." 

Number  of  steamboats  plying  on  the  river 4 

Number  of  tons  of  freight  carried 2,720 

Number  of  passengers  and  raftmen  carried 11,240 

Amount  received  for  carrying  freight  and  passengers $30,082 
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w  5. 

IMPROVEMENT  OF  SAINT  CROIX  RIVER.  MINNESOTA  AND  WISCONSIN. 

The  work  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  obstructions  from  the  channel,  as  snags,  stamps,  old  cribs, 
leaning  trees,  and  the  contraction  of  channels  by  means  of  wing-dams, 
jetties,  and  closing  of  secondary  channels.  Gauge-rods  were  established 
and  kept  up  duiing  the  year ;  their  readings  recorded  and  plotted. 

The  work  has  been  done  by  day  labor,  and  purchase  of  materials  in 
open  market,  and  was  continued  throughout  the  greater  part  of  the 
winter,  the  working  party  moving  on  the  ice. 

There  have  been  removed  during  the  year  636  snags,  8  piles,  1  crib, 
77  leaning  trees,  1  sunken  barge,  285  stumps,  17  logs,  and  69.5  cubic 
yards  of  rock.  There  were,  also,  3,231.5  cubic  yards  of  rock  quarried, 
and  gravel  excavated  and  placed  in  dams,  revetment,  &c. ;  868  cords 
brush  cut  and  placed  in  dams,  revetment,  &c.;  and  about  1,500  linear 
feet  of  dams,  revetment,  &c.,  placed,  repaired,  and  leveled  up. 

Temporary  relief  was  also  aftbrded  by  scraping  bars  with  railroad- 
scrapers,  worked  by  horse  power  through  block  and  tackle  on  shore. 

Last  season  was  noted  for  heavy  flocks  on  all  the  streams  in  this  sec- 
tion of  country.  The  subsidence  of  the  floods  disclosed  changes  in  bed 
and  banks  of  the  stream.  A  large  bar  developed  above  Franconia  and 
for  a  short  time  rendered  the  passage  of  steamers  difficult,  but  the  ob- 
struction was  removed  by  means  of  temporary  dams  of  brush  and  stone 
rapidly  constructed ;  these  dams  will  probably  be  rendered  permanent. 

The  trade  and  commerce  of  the  valley  have  been  greatly  benefited  by 
the  work  done  to  date,  and  detentions  to  steamers  less  common  than  for- 
merly. It  is  the  common  experience  of  engineers  engaged  in  improving 
natural  channels  of  rivers  that  improvement  of  the  stream  is  almost  as 
certainly  followed  by  overloading  of  boats  and  barges  beyond  what  the 
increase  of  depth  following  the  improvement  would  warrant.  To  illus- 
trate, the  ruling  depth  at  low  or  mean  low  water  may  be  3  feet ;  boats 
loaded  to  3  feet  and  a  few  inches  struggle  over  the  shallow  crossings. 
The  stream  is  then  improved  to,  say,  4  feet,  as  much  depth  as  the  new 
regimen  will  admit  of;  boats  or  barges,  especially  those  built  for  the 
stream  after  the  improvement  has  been  efifected,  will  then  load  to,  prob- 
ably, 4  feet  and  some  inches,  in  which  case  difficulty  will  still  be  experi- 
enced at  some  points  and  crossings.  But  the  carrying  capacity  will  have 
been  increased.  No  such  detention  has  as  yet  followed  the  improve- 
ment of  the  crossings  on  the  Saint  Croix. 

Congress,  by  act  approved  June  14,  1880,  appropriating  $10,000  for 
continuing  the  improvement,  provided  that  $300,  or  so  much  thereof  as, 
in  the  opinion  of  the  engineer  in  charge  might  be  necessary,  should  be 
expended  in  the  improvement  of  the  slough  on  the  east  side  of  the  river, 
known  as  the  Canal,  between  Four- Mile  Island  and  the  foot  of  the  Saint 
Croix  Boom. 

Some  rock  and  other  obstructions  were  removed  from  this  channel. 

The  present  project  for  improvement,  viz,  the  removal  of  obstructions 
from  the  bed  of  the  stream  and  the  construction  of  dams,  revetment  for 
protection  of  banks  and  bends,  &c.,  is  based  upon  report  of  the  survey 
of  1879,  dated  January  26, 1880,  and  published  a«  H.  E.  Ex.  Doc.  No.  40, 
46th  Congress,  second  session.  This  report  is  also  printed  as  Appendix 
U,  Eeport  of  the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 
1880. 
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The  /^timated  cost  of  improvement  from  Taylor's  Falls,  Minnesota,  to 
Prescott,  Wisconsin,  was  as  follows : 

ll,hOO  linear  feet  of  dams  and  jetties ^ $32,450 

2^000  linear  feet  of  shore  protection 1 8.O00 

Removing  snags,  stninps,  leaning  trees,  old  piers,  &c 3,000 

Dredging  at  W  illo w  River  Bar,  opposite  and  near  to  Hudson,  Wi.s 10, 800 

Dredging  at  Cattish  Bar,  about  6  miles  below  Hudson 6, 000 

Total 60,250 

.   Congress,  by  act  approved  March  3,  1881,  appropriated  for — 

Improving  Saint  Croix  River,  below  Taylor's  Falls,  Wisconsin,  eight  thousand  dol- 
lars. 

With  this  sum  it  is  proposed  to  continue  the  work  as  begun  and  in 
progi-ess. 

The  total  amount  appropriated  by  Congress  since  the  rendition  of  the 
report  above  referred  to  is  $18,000,  leaving,  as  necessary  to  complete 
the  improvement,  $42,250. 

The  sum  of  $30,000  can  be  profitably  expended  during  the  fiscal  year 
ending:  June  30,  1883,  in  furthering  the  work  between  Taylor's  Falls 
and  Prescott,  and  in  dredging  at  Willow  River  and  Catfish  Bars. 

The  work  has  been  in  local  charge  of  Capt.  O.  F.  Knapp,  overseer,  an 
experienced  steamboat  and  river  man  who  is  entitled  to  credit  for  zeal 
and  eflBciency. 

The  Saint  Croix  River  is  in  the  collection  district  of  Minnesota.  The  nearest  port 
of  entry  is  that  of  Duluth,  Minn.,  at  which  place  the  revenue  collected  daring  the  fiscil 
year  ending  June  30,  18^1,  amounted  to  $?^,351.53. 

ABSTRACT  OF   APPROPRIATIONS  MADE  FOR  IMPROVING  SAINT  CROIX   8IVER,    WISCOK- 

8IN  AND  MINNESOTA. 

By  act  approved  June  18,1878* $10,000  00 

By  act  approved  March  3,  1879t 8,000  00 

By  act  approved  June  14,  1880t 10,000  00 

By  act  approved  March  3,  1881 8,000  00 

Total 36,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 42, 250  00 

Money  statement 

July  1,  1880,  amount  available $10,149  32 

Amount  appropriated  by  act  approved  March  3, 1881 8, 000  00 

$18, 149  32 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 *. 8,  On?  71 

July  1, 1881,  outstanding  liabilities 375  89 

«,  433  60 

July  1, 1881,  amount  available 9,715  7i 

Amount  (estimated)  required  for  completion  of  existing  project 42, 250  ("0 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  30, 000  (*) 

*  Appropriated  before  ado[>tiou  of  existing  project  (see  report  of  Capt.  Charle«J. 
Allen,  January  26, 1880,  printed  as  H.  R.  Ex.  Doc.  No.  40,  Forty-sixth  Congress,  seooiMl 
session. 

tTwo  thousand  dollars  of  this  amount  was  used  in  making  survey  of  the  river  from 
Taylor's  Falls  to  Prescott  during  iSVJ. 

t  About  1^300  of  this  amount  was  expended  in  the  improvement  of  the  slough  on  the 
east  side  of  the  river,  known  as  the  Canal,  betwten  Four  Mile  Island  and  the  foot  of 
Saint  Croix  Boom. 
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COMMERCIAL  STATISTICS.   SAINT  CROIX  RIVER. 


FREIGHT  AND  PASSENGERS. 

Owing  to  the  refusal  of  Capt.  J.  H.  Reaney,  manager  of  one  of  the  steamhoat  lines 
on  the  Saiut  Croix  River,  to  afford  information,  the  full  amount  of  business  for  1880 
could  not  be  obtained.  Below,  however,  is  a  statement  of  the  business  for  1879,  as 
famished  by  Capt.  John  H.  Reaney,  of  Saint  Paul,  Minn.,  and  Capt.  David  Hays,  of 
Osceola  Mills,  Wis.,  under  whose  direction  the  boats  were  operated,  which  is  probably 
a  fair  estimate  for  the  season  of  1880,  to  judge  from  late  statements  courteously  made 
by  Captain  Knapp. 

There  were  three  steamboats  engaged  exclusively  in  the  freight  and  passenger  busi- 
ness during  the  season  of  1879,  and  from  the  statement  it  will  be  seen  that  tne  busi- 
ness done  was  l^rge,  when  we  take  into  consideration  the  length  of  river  traversed, 
less  than  60  miles. 

Of  the  three  steamboats  engaged,  two  plied  between  Hastings  and  Taylor's  Falls, 
and  commenced  running  on  the  opening  of  navigation ;  and  the  other  between  Still- 
water and  Taylor's  Falls,  and  commenced  running  about  August  1. 


Commodities. 


Flonr   

Wheat 

MerchandUe,  &c 

Lime    

Bran  and  feed   . . 
Bail 


iley 


Number  of 
pounds  car- 
ried  up- 
stream. 


7, 490, 000 

17, 244. 000 

9, 343. 400 

868,800 

87,500 


Namber  of 
pounds  car- 
rie<l  down- 
stream. 


Total  number 
of  pounds 
carried. 


Oats. 
Salt 


90,000 


Total 85,123,700 


810,600 

8. 800, 600 

8, 207,  895 

25, 451.  895 

2, 486, 000 

11,829,400 

1,  074,  300 

1, 943. 100 

•«••*•.      .... 

87,500 

60,000 

60,000 

24,500 

24.500 

90,000 

12, 663, 295  47, 786, 995 


Passengers  carried  up  and  down  stream,  9,244. 

LUMBER,   LOGS,   KAFTING,   AND  TOWING,   SEASON   OF   1880. 

Manufactured, 

Iinnil)er .' feet..  132,475,078 

Shingles pieces..  54,052,500 

Lath do...  37,845,000 

Logs. — About  207,100,000  feet  of  logs  passed  throngh  the  Saint  Croix  boom  during 
the  season ;  which,  at  an  estimated  value  of  $9  per  thousand  feet,  would  represent  the 
sum  of  $1,863,900. 

Rafting. — ^This  branch  of  the  business  reqiiires  a  large  force  of  men,  carried  on,  how- 
ever, during  only  a  portion  of  the  season.  The  amount  of  Inmber  and  logs  rafted  foots 
up  about  2^9,000,000  feet. 

Towing. — There  were  twenty-nine  steamboats  engaged  in  the  towing  of  lumber  and 
logs  to  various  point*  during  the  season.  The  amount  received  for  towing  foots  up 
about  $280,000. 

Opening  and  closing  of  navigation  on  the  Saint  Croix  River. 


Year. 


1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 


Opened. 


Closed. 


April7 1 

April  5 

April8 1 

April  10    ; 

AprillO 

Marcb26 

AprilO 

April  5 

March  29 

Aprils 

April  5 

April  15 

April  12 

AprillS 

Apiil8 

April2 

April4 

Aprill 

April  12 


November  20. 
Noveml>er  12. 
November  20. 
November  25. 
November  24. 
November  26. 
November  13. 
November  21. 
November  22. 
November  20. 
November  25. 
November  15. 
November  15. 
November  25. 
December  31. 
November  20. 
November  17. 
November  13. 


Sli 


-*-ff 


I   t 


11 
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W  6. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

No  work  was  done  dnring  the  fiscal  year  ending  June  30,  1881,  thm 
being  no  funds  on  hand  for  such.  The  project  for  the  improvement  of 
the  river  from  its  mouth  to  South  Bend  (see  report,  page  364,  Part  I, 
Annual  Report  of  the  Chief  of  Engineers  for  1875)  contemplated  the 
construction  of  five  locks  and  dams,  and  the  removal  of  snags,  overhang- 
ing trees,  and  drift  piles,  at  an  estimated  cost  of  $733,868.63,  which  is 
the  existing  project. 

The  spring  of  1881  was  noted  for  the  sudden  rise  of  the  Minnesota 
River,  and  great  damage  to  proi)erty  resulting  therefrom.  An  outline 
report  of  this  flood,  by  Mr.  J.  B.  Parkinson,  assistant  engineer,  is  ap- 
pend^, y 

This  work  is  iu  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  ii 
Doliith,  Minn.,  at  which  place  the  revenue  collected  daring  the  fiscal  year  ending  Jime 
30^881,  amounted  to  $8,351.53. 

There  are  no  commercial  statistics  to  report. 

ABSTRACT    OF    APPROPRIATIONS    MADE    FOR    THE  IMPROVEMENT    OF   THE   MIXNESOTl 

RIVER. 

By  act  approved  March  2,  1867 $37,501 

By  act  approved  July  11,  1870 1 10,0» 

By  act  approved  March  3,  1871 , 10,000 

By  act  approved  June  10,  1872 10,000 

By  act  approved  March  3,  1873 7 10,000 

By  act  approved  June  23,  1874* 10,0i)0 

By  act  approved  March  3,  1875 10,000 

By  act  approved  August  14,  1876 10,000 

By  act  approved  June  18,  1878 .^. 10,000 

Total 117,500 

Amount  (estimated)  required  for  completion  of  existing  project  (see  page  364,  Part 
I,  Annual  Report  of  Chief  of  Engineers  for  1875),  $733,868.63. 

Money  statement. 

July  1,  1880,  amount  availahle |65  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 $6  00 

July  1,  1881,  outstanding  liabilities 9  00 

15  00 

July  1,  1881,  amount  available 50  00 

Amount  (estimated)  required  for  completion  of  existing  project 733, 86Ef  63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883, 
for  commencement  of  lock  and  dam  at  Little  Rapids 75,00000 


report  op  mr.  john  b.  parkinson,  assistant  enoikeer. 

Enoineer  Office,  United  States  Army, 

Saint  Paul,  Minn,,  June  14,  IBel. 
Sir  :  In  accordance  with  your  wish  communicated  to  me  during  the  prevalence  <rf 
the  late  high-water  at  Saint  Paul,  I  herewith  transmit  a  brief  statement  of  the  apptf* 


Used  in  making  survey  of  river. 


APPENDIX   W.  1755 

ent  caases  of  the  flood,  together  with  8aoh  comments  on  the  relation  of  its  varions 
phenomena  to  each  other  as  thB  limited  data  at  command  will  permit. 

From  the  large  area  embraced  by  the  watershed  of  the  Upper  Mississippi  and  the 
verj'  limited  number  of  meteorological  stations  established,  it  seems  difficult,  on  exam- 
ination of  the  data  available,  to  establish  any  very  striking  relation  between  the  rain- 
fall of  any  given  year  and  the  stage  of  water  in  the  Mississippi  at  this  point. 

This  may  in  part  be  due  to  the  heavy  local  showers  characteristic  of  this  region, 
which,  by  unduly  raising  ^he  total  raiDfall  at  certain  points  and  lowering  it  at  others, 
might,  with  only  a  smallnumber  of  observing  stations,  easily  produce  erroneous  prem- 
ises from  which  to  deduce  the  flow  of  water  past  Saint  Paul.  By  comparing  the 
records  taken  at  Fort  Snelliug  and  Saint  Paul,  1872  and  1878  inclusive  (Report  of  the 
Chief  of  Engineers  1879,  pages  1243-1245),  it  will  be  seen  that  a  very  considerable  dif- 
ference exists  even  in  the  records  of  two  stations  distaut  from  each  other  but  7  miles. 

In  the  present  instance,  however,  there  would  seem  to  be  no  difficulty  in  determin- 
ing the  cause  of  the  flood,  viz,  the  excessive  snowfall  throughout  the  entire  valley  of 
the  Minnesota  River  during  the  past  winter. 

While  we  have  no  records  taken  in  that  region  by  which  to  determine  its  exact 
amount,  the  external  evidence  is  ample  that  it  was  greater  than  had  been  known  for 
many  years. 

The  record  at  Saint  Paul  for  the  five  months  November  to  March  inclusive,  shows  a 
total  of  13.67  inches,  as  against  a  mean  fall  of  5.72  inches  for  the  same  months  during 
the  past  nine  years. 

When  it  is  remembered  that  the  Minnesota  River  drains  over  ICjOOO  square  miles, 
consisting  almost  entirely  of  open  prairie,  and  that  a  very  low  temperature  prevailed 
up  to  the  mouth  of  April,  followecl  by  a  great  and  sudden  rise  of  temperature,  some 
idea  can  be  formed  of  the  immense  volume  of  water  suddenly  liberated  by  the  advent 
of  warm  weather. 

At  the  closing  of  the  Mississippi  at  Saint  Paul,  November  16, 1880,  the  stage  of  water 
was  2  feet  2  inches  above  low-water,  and  during  the  severe  winter  that  followed,  very 
little  water  found  its  way  to  the  river,  so  that  when  the  ice  finally  moved  out,  April  9, 
the  stage  was  only  4  feet  6  inches  above  low- water. 

By  this  date  most  of  the  snow  in  this  immediate  vicinity  had  disappeared,  but  it 
was  not  till  some  ten  days  later  that  reports  began  to  arrive  of  the  rising  of  the 
streams  throughout  the  Minnesota  Valley.  , 

From  April  9  to  17  the  Mississippi  at  Saint  Paul  rose  slowly,  then  more  rapidly,  to 
the  25th  when  it  stood  at  12  feet,  having  averaged  a  little  more  than  6  inches  per  day 
since  the  9th. 

The  Mississippi  above  the  falls  was  also  rising,  though  quite  slowly,  and  the  Minne- 
sota near  its  headwaters  was  at  a  high  flood  stage. 

The  most  remarkable  feature  of  the  flood  occurred  between  the  25th  and  26th,  when 
the  full  efliect  of  the  Minnesot-a  rise  was  first  felt  at  Saint  Paul.  The  record  for  that 
day  shows  a  rise  of  4  feet  in  twenty-four  hours  or  more  than  double  any  previous  rise 
in  the  same  time  at  this  point  during  the  past  nine  years. 

Most  of  this  rise  occurred  during  Sie  latter  half  of  the  twenty-fours,  so  that  during 
a  portion  of  the  time  the  water  came  up  at  the  rate  of  3  inches  per  hour. 

The  following  day  saw  a  further  rise  of  2  feet,  the  gauge  reading  18  feet  2  inches 
on  the  evening  of  the  27th.  The  culmination  of  the  flood  was  reached  on  the  night 
of  April  29,  the  gauge  reading  19  feet  8  inches  or  about  3  inches  below  the  high-water 
of  1^5.  The  water  then  began  to  recede,  though  much  more  slowly  than  it  had  risen, 
reaching  on  May  11,  about  a  12-foot  stage  where  it  remained  stationary  a  few  days  and 
then  continued  its  slow  decline. 

A  cross-section  of  the  river  taken  during  the  height  of  the  flood  showed  an  area  of 
over  37,000  square  feet  making  the  probable  discharge  at  that  time  at  least  175,000 
cubic  feet  per  second.  A  most  noticeable  feature  of  this  flood  was  the  almost  entire 
absence  of  rain  during  its  prevalence,  the  Signal  Office  at  Saint  Paul  recording  but 
0.47  inches  during  April. 

This  circumstance  undoubtedly  saved  this  locality  from  a  flood  the  consequences  of 
which  are  hardly  to  be  estimated,  as  wide-spread  raius  would  have  suddenly  liberated 
the  deep  snows  in  the  forest  of  the  Upper  Mississippi  to  add  their  volume  to  the  already 
dangerous  flood  issuing  from  the  Minnesota. 

As  gauge-readings  have  been  .regularly  taken  at  Saint  Paul  only  since  the  establish- 
ment of  the  Signal  Service  Office  here  in  the  fall  of  1871,  it  is  impossible  to  go  very 
far  back  in  qiaking  comparisons  with  the  floods  of  former  years. 

That  of  1875  occurred  also  in  April  and  reached  a  slightly  higher  m^rk.  There  exists 
a  tradition  of  the  high- water  of  1850  which  is  stated  to  be  23  feet  10  inches  on  the 
present  gange,  but  investigation  has  failed  to  disclose  on  what  authority  the  state- 
ment is  made  and  has  also  failed  to  locate  the  mark. 

The  accounts  given  like  everything  depending  entirely  on  tradition  and  the  "  oldest 
inhabitant  are  very  conflictii^g  and  hence  would  seem  to  be  hardly  worthy  of  a  place 
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The  work  during  the  year  has  consisted  in  dredging  and  removal 
snags  and  overhanging  trees  between  Moorhead  and  the  head  of  Goo 
Bapids.    Twenty  six  miles  were  gone  over  by  the  dredge  daring  thef 
cal  year,  making  a  total  of  56  miles  since  the  spring  of  1879. 

A  3-foot  depth,  low-water  channel,  has  been  secured  over  this  entii 
distance,  with  least  width,  through  the  cuts  above  the  Sheyenne  Rir< 
of  60  feet,  and  below  the  Sheyenne  of  80  feet.  Channel  soundings,  cp« 
sections,  and  comparison  of  dailj'  gauge  readings  over  the  entire  leng^ 
of  stream  improved  demonstrate  the  successful  nature  of  the  improv 
ment.  ^ 

It  is  stated  bj^  those  in  position  to  know  that  the  transportation 
grain  by  boat  and  barge  last  season,  following  the  improvement  alrea<] 
made  between  Fort  Abercrombie  (75  miles  above  Fargo)  and  the  poii 
where  dredging  ceased  last  year,  shows  20  bushels  as  against  one  befoi 
the  work  was  commenced.  Extreme  high- water  during  the  latter  pa 
of  April  and  the  eariy  part  of  May  last  precluded  commencement  < 
season's  operations  for  a  time.  The  time  thus  lost  for  dredging  wi 
taken  advantage  of  to  make  much-needed  repairs  to  the  machinery  < 
the  dredge,  it  having  worked  both  day  and  night  during  a  great  part  ( 
the  season  of  1879,  thus  performing  double  duty.  The  fleet  also  receive 
repairs. 

The  greatest  height  of  flood  attained  was  on  April  30,  the  gang 
showing  24.2  feet  above  the  low-water  of  1880  at  Moorhead. 

The  dredge  removed  during  the  year  43,561  cubic  yards  of  material 
since  the  commencement  of  work  in  1879, 112,802  cubic  yards  have  bee 
removed ;  material,  a  tough,  leathery  clay,  with  some  sand  and  bowlden 

In  addition,  two  hundred  and  forty-four  overhanging  trees,  and  t« 
snags  were  removed  during  the  past  fiscal  year.  The  work  was  pei 
formed  by  day  labor  and  purchase  of  materials."* 

The  accompanying  report  of  Mr.  Charles  Wanzer,  assistant  enginee 
in  local  charge,  gives  the  details  of  the  work  done.  Mr.  Wanzer  is  en 
titled  to  credit  for  ability  and  zeal  displayed  in  the  management  of  th< 
work. 
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Considering,  then,  the  lock  and  dam  as  a  work  for  the  improvement 
of  the  Red  River,  separate  from  the  work  of  removing  obstructionft  from 
the  channel,  the  cost  of  original  project  for  the  removal  of  obstnictions 
becomes  $145,310.18,  for  which  there  has  been  appropriated,  to  date,  by 
the  several  acts  of  Congress,  the  sum  of  $103,000,  leaving  $42,310.18  to 
be  appropriated  for  carrying  on  the  work,  of  which  sum  $25,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1883,  in  con- 
tinuance of  dredging  between  Moorhead  and  Fargo,  and  the  northern 
Boundary  Line,  and  of  work  between  the  first-named  points  and  Aber- 
crombie  above. 

Some  40,000  cubic  yards  of  material  just  above  Fargo  require  removal 
by  dredging. 

Congress,  by  act  approved  March  3, 1881,  appropriated  for — 

Improving  Red  River  of  the  North,  Minnesota  and  Dakota,  eighteen  thousand 
dollars. 

With  this  sum,  and  the  balance  of  funds  on  hand  from  former  appro- 
priations, it  is  proposed  to  carry  on  the  work  during  the  coming  fiscal 
year  as  already  begun.  An  additional  dredging  machine  is  in  process 
of  construction,  to  be  of  somewhat  higher  performance  than  the  one  at 
present  in  use,  and  two  tenders  or  scow-derricks  for  more  rapid  disposal 
of  the  spoil,  with  the  necessary  scows,  &c.,  are  now  in  contemplation. 

The  Red  River  of  the  North  is  wholly  within  the  customs  district  of  Minnesota,  and 
Pembina  the  only  port  of  entry,  and  chief  port  of  the  customs  district. 

The  collection  of  duties  and  miscellaneous  revenues  at  the  port  of  Pembina  and  Saint 
Yinceut  Station  during  the  fiscal  year  ending  June  30,  1881,  amounted  to  $12,057.06. 
and  the  value  of  exports  of  American  goods  at  said  port  and  station  during  said  period 
amounted  to  |1,450,087. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  RED  RIVER  OF  THE  NORTH, 

MINNESOTA  AND  DAKOTA. 

By  act  approved  August  14,  1876 |10,000  00 

By  act  approved  June  18,  1878 30,000  00 

By  act  approved  March  3,  1879 .* 26,000  00 

By  act  approved  June  14,  1880 20,000  00 

By  act  approved  March  3, 1>-81 18,000  00 

103,  (K)0  00 
Original  estimate  for  completing  existing  project,  not  including  lock  and 

dam,  at  Goose  Rapids $145, 310  18 

Remaining  to  be  appropriated 42,310  18 

Money  statement 

July  1,1880,  amount  available |46,146  42 

Amount  appropriated  by  act  approved  March  3, 1881 18, 000  00 

|64, 146  42 

Jaly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabinties  July  1,  1880. 9,047  62 

July  1,  1881,  outstanding  liabilities 798  98 

9,846  60 

July  1,  1881,  amount  available 54,299  82 

Amount  (estimated)  required  for  the  completion  of  existing  project 42, 310  16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    25, 000  00 


report  of  mr.  charles  wanzer,  assistant  engineer. 

Engineer  Office,  United  States  Armt, 

Saint  Faulf  Minn.,  June  30,  1881. 

Major  :  The  work  on  the  Red  River  of  the  North  for  the  year  ending  June  30, 1881, 
has  consisted  of  dredging,  the  removal  of  snags  and  overhanging  trees,  and  an  exami- 
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nation  of  the  river  from  Breckentidge  to  Fargo,  which  latter  has  been  already  reported 
upon. 

The  work  of  dredging  has  been  carried  on  by  hired  lat^or,  and  by  the  dredge  bailt 
by  the  United  States  in  the  spring  of  1879. 

Twenty-six  miles  of  river  have  r)een  gone  over  by  the  dredge  during  the  fiscal  ynr, 
and  a  total  of  56  miles  has  been  dredged  over  since  the  spring  of  1879.  The  dredge  ii 
now  working  at  a  point  5  miles  by  river  above  the  mouth  of  the  £hn,  and  commenced 
this  season  where  it  ended  last  fall. 

A  3-foot  low-water  channel  has  been  provided  over  this  entire  distance. 

Accurate  gauge  readings  have  been  continually  kept  on  the  work  and  checked  ap 
frequently  with  the  permanent  ganges  set  at  Moorhead  and  at  the  mouth  of  the  Ebs 
River^  and  these  records  afibrd  ample  evidence  that  no  injury  has  been  done  by  too 
much  excavation,  an  excess  of  which  would  easily  drain  the  river  above  the  ^(oL 
(A  table  of  slopes  and  distances  on  the  river  is  herewith  submitted,  covering  the  en- 
tire distance  from  Breckinridge  to  Pembina.) 

For  that  portion  of  the  river  above  the  mouth  of  the  Sheyenne,  a  60-foot  uavigabk 
width  of  channel  was  provided,  while  below  the  junction  of  the  two  rivers  a  width 
of  80  feet  has  been  furnished. 

An  examination  was  made  dnring  the  month  of  last  September  to  ascertain  thee^ 
fects  of  the  spring  and  summer  fresnets  of  last  season. 

ChauDel-soundings  were  taken  from  Moorhead  to  the  dredge,  and  this  exarainati<Hi 
demonstrated  that  the  channel  excavated  prior  to  the  taking  of  the  soundings  hud 
fally  maintained  its  original  depth  as  made  by  the  dredge,  and  in  fact  had  been  aone- 
what  improved  by  the  action  of  the  current  wearing  off  the  uneven  ridges  left  bj  the 
dredj^e. 

The  training  and  wing-dams,  which  have  been  built  of  the  excavated  material,  bad 
withstood  the  action  of  the  river,  as  well  asconld  be  exx>ected,  and  where  ^'  washiag"^ 
had  taken  place,  it  had  only  lowered  somewhat  the  crest  of  the  dams,  and  deposited 
the  earth  further  into  the  bends. 

Operations  closed  on  the  river  for  the  season  of  1880  on  October  23,  and  the  dredge 
and  outfit  were  laid  up  for  the  winter  at  Moorhead,  Minu. 

This  spring,  one  of  the  barges  was  newly  decked  and  recalked,  and  the  machioeiy 
and  boiler  were  repaired,  particularly  the  flues  of  the  boiler  were  taken  out,  welded 
and  reset,  and  new  key  seats  were  cut-in  all  gearing  and  shafting,  and  the  di«dge 
started  at  work  this  spring  in  as  good  apparent  condition  as  when  new.  Operations 
did  not  recommence  this  spring  until  May  27,  being  twenty-four  days  later  than  li^ 
year.  This  delay  was  owing  to  the  extreme  high- water  experienced,  during  the  Utter 
part  of  April  and  the  first  part  of  May.  The  greatest  height  the  Hood  attained  wm 
iU.2  feet  above  the  low-water  of  1880  at  Moorhead. 

The  dretlge  worked  during  the  season  of  1879  ten  houts  per  day,  with  the  exception 
of  the  months  of  September  and  October,  when  it  was  operated  both  night  and  dsy. 

During  the  season  of  1880  and  up  to  date  of  this  year  it  has  been  worked  elcTen 
hours  per  day,  and  has  moved  during  the  last  fiscal  year  43,561  cubic  yards ;  since  first 
eommeuciDg  operations  112,802  cubic  yBrds;  aud  has  in  every  respect  given  good  sat- 
isfaction. 

No  detailed  or  specific  examination  has  yet  been  made  of  the  effect  of  this  spriag's 
high-water  on  the  work,  but  as  far  as  observed  no  injury  has  been  done,  and  as  sooe 
as  the  river  recedes  to  a  lower  stage  a  thorough  examination  will  be  made. 

The  work  of  removing  sna^s  and  overhanging  trees  was  done  during  the  month  of 
September,  1880,  by  the  dredging  crew,  and  was  undertaken  at  a  time  when  the  dredge 
was  necessarily  idle,  awaiting  repairs  to  its  machinery.  The  portion  of  the  river 
improved  bv  this  snagging  party  was  from  Moorhead  to  the  month  of  the  SheTeniw 
River. 

The  n  umber  of  overhanging  trees  removed  was  244.  The  number  of  snags  removed,  10. 

In  conclusion,  I  would  respectfully  refer  to  the  exceeding  high-water  of  this  spring 
on  this  river  as  a  subject  naturally  leading  to  the  question  of  the  examination  of  thf 
sources  of  the  stream,  in  reference  to  the  ^asibility  of  constructing  reservoirs  similtf 
to  those  proposed  on  the  Upper  Mississippi  River. 

The  river  above  Fergus  Falls  could  at  least  be  examined  at  a  small  expense,  and 
undoubtedly  advantageous  sites  could  be  selected  for  impounding  the  surplus  spring 
supplies. 

Tne  Red  River  of  the  North  is  so  narrow  over  its  entire  length,  with  well  defined 
hanks,  that  an  increment  of  1,000  cubic  feet  per  second  to  the  ordinary  low -water  dis- 
charge would  furnish  a  good  navigable  stage  at  all  times  from  Fort  Abercrombie  w 
the  head  of  Goose  Rapids,  while  an  increment  of  2,000  cubic  feet  per  second  would, 
with  the  aid  of  some  removal  of  rocks  and  bowlders,  render  navigation  over  Gooae 
Rapids  perfectly  safe. 

Conjecture,  in  the  absence  of  positive  knowledge  of  the  country,  is  futile,  but  I  beliere 
a  wise  economy  would  dictate  that  such  an  examination  as  proposed  should  be  oMda. 
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Table  pf  slopes  and  distances  by  rivers  from  Breckinridge  to  Pembina, 


Fix>m  Breckenridge  to  station. 


Woodftou 

IsUuid  No.  5 

Head  CodhoH.v'b  Rapids 

Toot  Connolly's  Rapids 

Beanmers 

Pirst  United  States  Reservation  Post. . 

Port  Abercrombie 

Second  Fni^  States  ReserN'ation  PoHt. 

Uhlan's  Bend 

Ole  Hicks  

Month  Rice  River 

Pargo 

£lm  River : 

Croose  River 

O*  Gooee  Rapids 

P*  Goose  Rapids 

B*  Goose  Rapids 

T^  Goose  Rai>id8. 

X*  Goose  Rapids 

Z«  Goose  Rapids 

A*  Goose  Rapids 

Proposed  dam 

D» 


Pros:  Point  .. 
Orand  Forks 
Turtle  River 
Pelican  Bar.. 
Pembina 


a 


Feet. 
2. 421 
2.790 
4.  652 
3.727 
8.  537 
4.588 
8.826 
6.110 
6.820 

16.  313 
5.863 
5.733 

31. 589 

14.971 
1.422 
1.444 
1.226 
4.563 
1.246 
0.660 
0.683 
0.  550 
3.308 

10.165 

12.800 
6.200 

20.681 
9.333 


o 
H 


Feet. 

2.  421 

5.  211 

9.864 

13.  591 

22. 128 

26.  716 

35.  542 

41.661 

48.490 

64.803 

70.666 

76.399 

107.  988 

122.  959 

124.  381 

125.  825 
127.  051 
131.614 

132.  860 

133.  520 

134.  203 
134.  753 
138.061 
148.226 
161. 026 
167.  226 
187.887 
197.  220 


6  at 

d  a  a 


Miles. 

2.42 

2.57 

3.93 

1.30 

5.08 

3. 25 

6.82 

6.60 

.      9.60 

27.10 

13.  20 

19.10 

61.52 

28.63 

1.00 

1.82 

1.94 

2.12 

1.74 

1.06 

1.82 

1.14 

4.55 

9.30 

35.00 

25.00 

70.50 

48.00 


'3 
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Miles. 

2.42 

4.99 

a92 

10. 22 

15.90 

19.15 

25.  97 

32.57 

42.17 

69.27 

82.47 

101.  57 

163.09 

191. 72 

192.72 

194.54 

196.48 

198.60 

200.34 

201. 40 

203.  22 

204.36 

208. 91 

218.  21 

253. 21 

278.  21 

34«.71 

396.71 


1^ 

9  • 

1.1 . 


Feet 
1.00 
1.08 
1.18 
2.86 
L50 
1.41 
1.29 
0.927 
0.71 
0.602 
0.444 
0.300 
0.513 
0.523 
1.422 
0.793 
0.632 
2.152 
0.716 
0.622 
0.375 
0.482 
0.727 
1.093 
0.365 
0.403 
0.293 
0.1M 


Very  respectfully,  your  obedient  servant, 


Charlrb  Wanzkr, 

Assistant  Engineer, 


Commercial  Statistics  Bed  River  of  the  North,  between  Abvrcrombie,  Dakota  Territory ,  and 

Boundary  Line,  during  season  of  1880. 


Carried  by— 


Alaop  Line  of  steamers 

Flat  boats  and  raits 

Barires 

Grandin  Line  of  steamers 

Bed  River  Transportation  Co 

Total 


Pounds  carried 
dowfi  stream. 


5, 998. 181 
9,  833,  345 
1,170,320 
4,  990, 284 
7,  040,  390 


Pounds  cari'ied 
n]>  atr(.>am. 


3,997.000 


10,  568,  995 
102, 000 


28,633,520  i  14,667,995 


Character. 


Wheat,   merchandise,  wood. 

Wooii.  Inmber,  merchandise. 

Whfat. 

Wheat,  merchandise. 

Merchandise. 


Total  ponnds  np  and  down  stream,  43,301,515,  of  which  amount  15,620,215  pounds  was 
wheat. 

The  Red  River  was  open  and  free  from  ice  for  a  period  of  two  hundred  and  fourteen 
days. 

There  were  eight  steamhoats,  twenty-two  barges,  and  a  large  number  of  flat-boats 
engaged  in  the  carrying  trade. 

The  flat  boat  on  this  river  is  a  temporary  arrangement  for  running  down  stream 
only  (put  together  of  merchantable  lumber),  which,  having  been  utilized  for  freight 
pun)oses,  is  knocked  to  pieces  when  it  arrives  at  destination,  and  sold  for  lumber. 

The  principal  interest  in  the  Red  River  Valley  is  wheat  raising  and  ceneral  farming. 

Railroads  cross  the  river  at  Breckinridge,  Moorhead,  and  Grand  Forks. 

With  a  lock  and  dam  at  Goose  Rapids  it  is  estimated  that  1,000,000  bushels  (mini- 
mum) of  wheat,  alone,  would  annually  find  it-s  way  to  market  by  river  to  the  railroad 
crossings. 

By  reference  to  the  statement  above,  it  will  be  seen  that  the  amount  shipped  from 
Abercrombie  to  Fargo  (between  which  points  the  only  improvement  of  the  river  has 
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CONSTRUCTION   OF  LOCK   AND   DAM   AT    GOOSE   RAPIDS,    ON    THE  KI 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

An  estimate,  under  date  of  December  8, 1877,  of  the  cost  of  impro 
ing  the  Red  River  of  the  North  from  Breckenridge  to  the  Boaiidarj  Lin 
contained  as  item  the  cost  of  lock  and  dam  at  Goose  Rapids,  $219,287.9 
Preceding  and  successive  rei>ort«  have  stated  the  necessity  of  8uch 
structure  to  overcome  the  accumulation  of  fall  of  water  surface  overtl 
reach  of  shoals,  bowlder  deposits,  &c.,  known  as  Goose  Rapids.  Tl: 
accompanying  estimates  have  varied,  keeping  pace  with  prices  of  mi 
terial  and  other  developments,  as  well  a«  with  the  seeming  change  i 
necessity  of  navigation.  The  first  estimate  was  made  at  a  time  whe 
the  Red  River  was  less  accessible  by  railroad  than  at  present,  and  whe 
the  cost  of  labor  and  material  was  involved  in  some  uncertainty. 

Transportation  of  grain  by  steamer  and  barge  has  increased  belo^ 
Moorhead  twenty-fold  since  the  United  States  dredge  w^as  lanuche 
and  put  in  operation  early  in  1879. 

The  lock  and  dam  proposed  are  to  provide  for  lift  of  about  12  fee 

The  estimated  cost  of  lock  and  dam  of  the  dimensions  propo8e<] 
$200,000.  The  lock  to  be  located,  probably,  between  Island  No.  —  an( 
left  bank  at  a  point  about  12J  miles  below  the  Goose  River,  which  enter 
by  the  left  bank.  It  is  estimated  that  the  lift  will  pond  back  the  loiJf 
water  surface  12^  miles,  aftbrding  within  this  reach  4  feet  lea«t  depth  h 
navigation.  Some  dredging  will  be  necessary  below  the  lock,  which  u 
provided  for  in  the  estimates  pertaining  to  the  Red  River  improvemeni 
from  Breckenridge  to  the  Boundary  Line. 

Congfress  bv  act  anoroved  March  3. 1881.  made  the  first  ani)mnriAtiofl 
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The  sum  of  $100,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,1883,  in  carrying  on  this  much  needed  public  work. 

The  Red  River  of  the  North  is  whoUy  within  the  customs  district  of  Minnesota^  and 
Pembina  the  only  port  of  entry,  and  chief  port  of  the  customs  district. 

The  coUection  of  duties  and  miscellaneous  revenues  at  the  port  of  Pembina  and 
Saint  Vincent  Station  during  the  fiscal  yearending  June  30, 1881,  amounted  to  Sl'2,057.06, 
■and  the  value  of  exports  of  American  goods  at  said  port  and  station  during  said  pe- 
riod amounted  to  §1,450,087. 

For  commercial  statistics  of  the  Eed  Eiver  between  Boundary  Line 
and  Abercombie,  Dakota  Territory,  see  annual  report  for  improving  Red 
River  of  the  Xorth,  Minnesota  and  Dakota: 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 §20, 000  00 

July  1,  18«1,  amount  available 20,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 180, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1883..   100, 000  00 


W  9. 

RESERVOIRS  UPON  THE  HPUDWATERS  OF  THE  MISSISSIPPI  RIVER  AND 
ITS  TRIBUTARIES,  INCLUDING  EXPERIMENTAL  DAM  AT  LAKE  WINNI- 
BIGOSHISH. 

The  report  for  fiscal  year  ending  June  30,  18S0,  in  noting  the  appro- 
priation made  by  act  of  Congress  approved  June  14,  1880,  as  follows — 

For  the  reservoirs  at  the  headwaters  of  the  Mississippi  River,  to  be  used  in  the  con- 
struction of  a  dam  at  Lake  Winnibigoshish,  seventy-hve  thousand  dollars;  Provided, 
That  all  injuries  occasioned  to  individuals  by  overflow  of  their  lands  shall  be  ascer- 
tained and  determined  by  agreement  or  in  accordance  with  the  lawsof  Minnesota,  and 
shall  not  exceed  in  the  aggregate  five  thousand  dollars. — 

stated  that  it  was  proposed,  with  the  funds  appropriated,  to  construct 
a  dam  of  timber  and  earth,  so  as  to  raise  the  lake  to  a  level  of  about  16 
feet  above  low- water.  Plans  were  matured  during  the  months  of  July 
and  August  following,  but  owing  to  the  opinion  rendered  by  the  Hon- 
orable Attorney-General,  under  date  of  August  13,  to  the  effect  that  the 
act  of  Congress  ordering  the  dam  did  not  authorize  the  Indians  of  the 
Leech  Lake  Agency  to  dispose  of  material,  or  the  United  States  to  ac- 
quire occupancy  with  its  perquisites,  no  work  of  construction  could  be 
undertaken. 

The  report  of  Captain  Allen,  January  16,  1881,  in  continuation  of  for- 
mer reports,  placed  the  cost  of  the  proposed  system  of  reservoirs  (exdu- 
sive  of  cost  of  damage  to  land  and  other  property)  at  $1,809,083.50. 

The  object  of  the  reservoirs,  to  collect  surplus  water,  as  well  as  win- 
ter and  spring  precipitation,  in  sufficient  quantity  to  be  released  in  a  sys- 
tematic and  methodical  manner  to  benefit  navigation  upon  the  reaches 
of  the  several  streams  below  the  dams,  and  ultimately  of  the  main  Mis- 
sissippi, when  taken  in  connection  icith  other  works  of  improvement  upon 
the  latteTj  for  a  considerable  distance  below  Saint  Paul. 

Alleviation  of  effects  of  floods,  in  localities  near  the  proposed  reserv- 
oirs, expected  to  obtain  to  some  extent. 

Control  of  extended  floods  or  freshets,  covering  long  reaches  of  river, 
not  expected.  In  order  that  benefit  to  navigation  may  obtain  up<m  the 
Mississippi  above  the  mouth  of  the  Saint  Croix,  the  Saint  Croix,  the 
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Chippewa,  the  navigable  reaches  of  the  Wisconsin,*  the  system  of  dams 
X)roposed  for  such,  should  be  carried  out,  and  no  benefit  of  any  conse- 
quence to  the  Mississippi  below  Lake  Pepin  can  be  predicted  unless  the 
entire  system  is  carried  out.  The  plans  and  estimates  presented  in  the 
various  reports  upon  surveys  and  examinations  for  reservoirs,  to  date, 
have  not,  by  any  mciins,  exhausted  the  subject. 

The  reservoirs,  to  be  of  maximum  public  benefit,  most  be  operated  in 
the  interest  of  navigation,  and  not  be  diverted  from  that  purpose. 

Congress,  by  act  approved  March  3,  1881,  appropriated  $150,000  in 
addition  to  tlie  suin  appropriated  in  1880,  the  total  by  the  two  acts 
amounting  to  $225,000,  the  act  March  3,  1881,  reading: 

For  reservoirs  upon  th&  headwaters  of  the  Mississippi  River  and  its  tribuUuio, 
one  hundred  and  fifty  thousand  dollars,  and  this  sum,  together  with  the  sam  of  sev- 
Q;iity-iive  thousand  dollars,  heretofore  appropriated  for  the  construction  of  a  dam  at 
Lake  Winnibi^roshish,  shall  be  expended  at  such  places  on  said  headwaters  of  the 
Mississippi  River  and  its  tributaries  as  the  Secretary  of  War  shall  determine;  and  it 
is  provided  that  compensation  for  any  private  property  taken  or  appropriated  for 
any  of  said  improvements,  and  all  damages  to  private  x^i^perty  caused  by  the  con- 
struction of  any  of  said  dams,  by  dowage  or  otherwise,  shall  be  ascertained  and  deter- 
mined under  and  in  accordance  with  the  laws  of  the  State  in  which  such  private  prop- 
erty is  situated. 

With  this  sam  it  is  proposed,  at  this  present  writing,  to  begin  the 
construction  of  dams  at  the  outlets  of  Lake  Winnibigosbish  and  Leech 
Lake  sources  of  the  Mississippi  Eiver  as  soon  as  the  questions  of  dam- 
ages from  overflow,  occupation,  &c.,  can  be  settled.  No  benefits  to  nav- 
igation can  be  expected  from  the  construction  of  but  two  dams  of  the 
system  proposed. 

If  tbis  work  is  to  continue,  the  sum  of  $750,000  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1883,  providing  legal 
difficulties  be  removed. 

The  principal  difficulties  encountered  thus  far,  have  been — 

1.  Inadequacy  of  legislation  afiecting  Indian  reservations. 

2.  Omission  in  statutes,  Minnesota  and  Wisconsin,  providing  for  cod- 
demnation  of  land  for  United  States  purposes. 

3.  Absence  of  legislation,  Minnesota,  with  reference  to  State  lands  of 
any  kind  liable  to  damage  from  overflow. 

4.  Failure  of  act  of  Wisconsin  legislature  to  specify,  or  propose,  difl- 
tinctlj",  in  act  approved  March  16,  1880,  withdrawing  from  sale  State 
lands  liable  to  damage,  &c.,  terms  of  settlement  for  such  with  the  IJnit^ 
States. 

For  commercial  statistics,  reference  is  made  to  reports.  Falls  of  Saint 
Anthony,  Mississippi  Eiver,  above  the  Falls;  Saint  Croix  River  and 
Chippewa  River,  Wisconsin. 

Money  statement. 

V 

July  1,  1680,  amouut  available |75, 000  00 

Amount  appropriated  by  act  approYed  March  3,  18dl 150, 000  00 

$225, 000  » 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

out8tandiu<r  liabilities  July  1,  1880 1,700  48 

July  1,  1881,  outstanding  liabiHties 414  61 

2, 115  « 

July  1,1881,  amount  available *. 222,884  91 

Amount  (estimated)  required  for  completion  of  existinfic  project 1, 584, 083  50 

Amonuttbatcan  be  protitablyexpendcni  in  fiscal  year  ending  June  30, 1883.       750,000  00 

•Opinion  as  to  benefits  to  tbe  Wisconsin  and  Mississippi  below  Saint  Paul  are  sta- 
ted witb  some  reluctance,  tbe  imjirovement  of  tbose  streams  not  being  in  chai^  of  tbe 
Saint  Paul  office. 
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^ET  OF  A  BOARD  OF  ENOmEEE  OFFICERS  UPON  THE  PROJECT 
K^nTTED  BY  CAPT.  C.  J.  ALLEN,  CORPS  OF  ENGINEERS,  FOR  THE 
rJSTRUCTION  OF  A  DAM  AT  THE  OUTLET  OF  LAKE  WINNIBIGO- 
■SH. 

Saint  Paul,  Minn.,  August  5, 1880. 

iport  of  the  Board  of  Engineer  OflBcers  constituted  by  Special 
J8  No.  90,  Headquarters  Corps  of  Engineers^  United  States  Army, 
liiDgton,  D.  C,  July  24, 1880,  the  order  reading  as  follows : 

[Extraot] 

^  Board  of  Officers  of  the  Corps  of  Engineers,  to  consist  of  Maj.  D.  C.  Houston, 
H.  M.  Robert,  Maj.  G.  J.  Lydecker,  and  Capt.  C.  J.  Allen,  will  convene  at  Saint 
JMinu.,  upon  the  call  of  the  senior  officer,  at  asearly^  day  as  practicable  consistent 
She  other  duties  of  the  members,  for  the  consideration  of  a  project  for  a  dam  at 
^itlet  of  Lake  Winnibigoshish,  on  the  Mississippi  River,  proposed  by  Capt.  Chas. 
^n,  Corps  of  Engineers. 

d  Board  will  report  their  opinion  of  the  plan,  with  any  modification  in  location, 
asions,  mode  of  construction,  and  other  matters  connected  therewith,  which  they 
bave  to  suggest. 

fee  Board  met  at  Saint  Paul  at  10  a.  m.  on  August  3,  1880,  and  con- 
ed its  sessions  until  the  5th. 

fee  Board  has  carefully  considered  the  project  of  dam  at  the  outlet 
fake  Winnibigoshish  on  the  Mississippi  River  proposed  by  Major 
Hy  and  is  of  the  opinion  that  the  plan  and  location  will  meet  the  re- 
ements  of  a  reservoir  dam  at  that  point,  but  after  discussion  of  the 
ect  would  recommend  the  following  modifications  in  dimensions  and 
-e  of  construction. 

The  width  of  the  earthen  embankment  may  be  safely  reduced  to  15 

at  top  as  a  maximum,  and  the  down-stream  slope  made  1  on  1^,  the 

losed  interior  diaphragm  being  placed  from  3  to  5  feet  back  from 

interior  crest.    The  general  section  of  this  embankment  would  then 

•8  indicated  in  the  following  sketch: 


mem- 


That  portion  of  the  dam  in  which  the  sluices  are  placed  should  con- 
►f  a  timber  crib- work  filled  with  stone  and  connected  with  a  water- 
platform  on  a  grillage  and  pile  foundation.  This  character  of 
ture  will  be  simple  in  construction,  readily  repaired,  and  the  por- 
^bove  water  can  be  easily  replaced  by  masonry  in  the  future ;  its 
s  made  14  feet  above  low-water  (that  of  the  embankment  being  16 
►  and  the  work  will  serve  as  a  wa^^te  weir  when  the  water  surface  in 
eservoir  reaches  that  elevation  ;  the  connection  of  continuous  wooden 
irces  with  earth-work  is  avoided  as  far  as  ])racticable.  The  general 
^nsions  and  plan  of  this  work  to  be  in  accordance  with  sketches  and 
oranda  furnished  by  the  Board  to  the  officer  in  charge  of  the  work* 


I 


posea  aam,  tne  necessity  or  providing  an  entire  plant,  transponi] 
labor  and  supplies  to  the  vicinity,  and  constructing  quarters,  &c« 
little  can  be  done  before  winter  in  hastening  the  time  of  completii 
dam.  This  cannot  be  accx)mplished  before  the  low-water  of  next  a 
whether  the  work  is  done  by  contract  or  hired  labor.  The  tirab 
be  best  and  most  economically  obtained  during  the  winter.  In  v 
the  provisions  of  the  river  and  harbor  act  making  an  appropriat 
this  work  the  Board  is  of  opinion  that  it  shoidd  be  carried  on  \ 
tract,  and  that  proposals  be  advertised  for  as  soon  as  the  qn 
connected  with  the  overflow  of  land  and  the  right  of  the  Engin* 
partment  to  take  timber  and  other  materials  from  the  Indian  resei 
are  decided  on  by  the  authorities.  The  government  has  no 
facilities  for  carrying  on  this  work  than  private  parties,  and  y 
is  possible  that  the  work  could  be  better  done  by  hired  labor  t 
<5ontract,  it  is  not  possible  to  say  that  it  cannot  be  done  by  c 
^^  without  detriment  to  the  interests  of  the  government,"  as  requ 
the  law.  The  Board  would  therefore  recommend  that  detailed 
and  8])ecifications  for  the  dam  be  prepared  by  the  oflicer  in  cl 
the  work,  in  accordance  with  the  foregoing  recommendations, 
Tiew  to  aoing  the  work  by  contract. 
These  plans  will  be  forwarded  as  soon  as  practicable. 
The  project  of  Major  Allen  (with  its  inclosure)  is  returned  he 
EespectfuUy  submitted. 

D.  C.  Houston, 

Major  of  Engi 
Henry  M.  Kobeki 
Major  of  Engi 
G.  J.  Lydecker, 

Major  of  Engi 
Chas.  J.  Allen, 
Captain  of  Engi 


^ 
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Since  the  report  of  the  Board  was  forwarded,  a  question  has  been 
Lsed  as  to  the  proper  height  of  the  embankment  forming  the  main 
Ttion  of  the  dam.  Its  top  is  placed  2  feet  above  high -water  in  the 
aervoir,  the  same  as  in  Major  Allen's  original  project.  As  a  protection 
^nst  waves  I  am  of  the  opinion  that  the  top  of  the  embankment 
ould  be  raised,  as  shown  by  the  dotted  lines  on  the  sketch  below,  or 
at  a  wall  or  strong  fence  be  constructed,  as  indicated  by  the  line  a  b 
c  d.  This  suggestion  does  not  call  for  any  change  in  the  plan  a» 
esented. 

C 


CL 


Jli^h  Water. 


8' 


JEmbankment 


cL 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Major  of  Engineers^ 
Bvt.  Colonel,  U.  8.  A 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.  8.  A. 


3CRIPTI0N  OF  TIIK  DAM  FOR  LAKE  WINNIBIGOSHISH,  DESIGNED  IN  ACCORD  AN  CK 
iriTH  THE  REPORT  OF  A  BOARD  OF  ENGINEERS,  DATED  SAINT  PAUL,  AUGUST  5,  1880. 

Saint  Paul,  December  14,  1880. 

'*lie  dam  site  is  a  bed  of  clay  overlaid  to  a  depth  of  3  to  5  feet  by  mud,  and  under- 
lay at  a  depth  of  10  to  15  feet,  by  sand.  The  body  of  the  dam  consists  of  an  earth 
l>ankment  15  feet  wide  on  top,  with  interior  slope  of  one-half,  exterior  of  two-thirds, 
a  interior  slope  is  covered  with  a  heavy  pavement  embedded  in  a  layer  of  broken 
r^e  or  beach  gravel.  The  foot  of  the  exterior  slope,  so  far  as  it  is  exposed  to  the- 
Ion  of  water,  is  protected  by  similar  pavement.  A  wooden  diaphragm,  or  row  of 
^t  piling,  extends  through  the  embankment  lengthwise,  reaching  from  the  top  down 
"lie  clay. 

^lie  part  occupied  by  the  sluices  is  composed  of  crib- work,  the  embankment  being 
^  rnipted  and  sustained  by  abutments  or  crib- work,  A  bulkhead  of  crib- work  con- 
^^ing  the  sluices  reaches  from  one  abutment  to  the  other.  It  is  24  feet  thick  at  hot- 
^  and  rises  to  a  height  of  14  feet  above  low-water,  that  is,  to  within  2  feet  of  the 
-of  the  embankment,  this  being  the  arrangement  prescribed  in  the  above  mentioned 
-^Drt-.  According  to  the  same  report  the  bulkhead  is  expect-ed,  at  times,  to  serve  as. 
•"  aste-way.  With  this  view  it  is  arranged  to  break  the  fall  of  the  water  into  two 
^e.  The  waste- way  will  be  about  140  feet  long.  The  sluices  are  twenty  in  number,. 
^X  5  feet  wide  and  5  feet  high.  They  are  separated  from  each  other  by  walls  of  tim- 
'  2  feet  thick,  formed  of  12-inch  square  timber  lined  with  6-inch  plank.  The  exterior 
*^se  between  the  abutments  is  occupied  by  an  apron  which  extends  about  120  feet 
"^Dw  the  mouth  of  the  sluices,  and  is  surrounded  by  walls  of  crib:Work  rising  nearly 
"^he  height  of  low-water,  forming  an  immense  swash-basin  for  destroying  the  com- 
^iions  of  the  water. 

K?he  abutments,  bulkhead,  and  apron  rest  upon  piles.  A  row  of  sheet-piling  extends 
^ng  the  upper  face  of  the  bulkhead,  and  another  along  the  lower  or  down-stream 

One  end  of  the  bulkhead  is  occupied  by  a  log  sluice.  This  is  opened  by  lowering  the 
^e  instead  of  raising  it.  The  top  of  the  gate  is  jointed  to  a  movable  apron  over 
^ich  the  logs  are  carried.    The  gat«  descends  into  a  recess  on  the  up-stream  face  of 


plaDk  set  edgewise  on  the  top  of  the  bulkhead,  and  securely  fastened  thereto  bj 
t>olt«.    These  pieis  project  over  the  up-stream  face  of  the  bnlkhead,  forming 
sailors  call  '* catheads,"  on  whith  rests  the  platform  carrying  the  gearing. 

J.  P.  Frizblx., 

Aff9i*tant  Engim 


■  .    '  *  I' 
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project  of  captaii^  c.  j.  allen,  corps  of  e:xaine£rs. 

Engineer  Office,  .United  States  Army, 

Saint  Paul,  Minn.j  Jvly  16, 18i 

General  :  1  have  the  honor  to  present  the  following  project  foi 
application  and  expenditure  of  the  sum  appropriated  by  act  of  Con| 
approved  June  14,  1880,  for  the  construction  of  an  experimental  da 
the  outlet  of  Lake  Winnibigoshish,  the  act  reading : 

For  the  reservoirs  at  the  headwaters  of  the  Mississippi  River,  to  be  used  in  th< 
stniction  of  a  dam  at  Lake  Winuibigoshish,  seventy-nve  thonsand  dollars:  Pr9 
That  all  injuries  occasioned  to  individuals  by  overflow  of  their  lands  shall  be  ascerti 
and  determined  by  agreement  or  in  accordance  with  the  laws  of  MinDc^iota,  and 
not  excetnl  in  the  aggregate  five  thonsand  dollars. 

In  my  letter  to  the  department  of  the  30th  ultimo,  some  suggc 
difficulties  were  mentioned  as  regards  the  settlement  of  damage 
overflowed  lanes.  These  lands  are  all  situated  upon  the  Chipi 
Indian  Reservation,  and  are  lands,  as  understood,  the  occupatio 
which  is  guaranteed  to  the  Indians  by  treaty.  Still,  upon  considen 
since  my  letter  of  the  30th  ultimo,  it  appears  that  the^e  Indian 
not  own  the  land  in  fee-simple,  they  having  merely  the  right  of  < 
pancy  :  and  the  fact  of  Congress  ordering  the  improvement,  and 
implied  occupation  by  ovirflow,  the  extent  of  which  has  been  st 
approximately  in  all  the  reix)rtsfrom  this  office  to  date,  of  certain  I 
within  this  reservation,  seems  to  make  it  unnecessary  to  dwell  lo 
upon  the  damage  to  land.  Whether  the  Indians  can  "sell  stumpag 
as  to  allow  the  United  States  to  cut  down  the  necessary  amount  of  tii 
for  the  dams  is  a  question  that  I  do  not  pretend  to  pass  upon.  B 
Congress  orders  the  occunation   hv  overflow  of  certaiTi   1;inrlB    t^ra^ 
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Winnibigoshish  Cam  is  but  the  inauguratiou  of  the  reservoir  system 
for  the  entire  country  that  has  been  nnder  examination. 

I  append  herewith  a  copy  of  report  of  Mr.  J.  P.  Frizell,  assistant 
engineer,  upon  a  special  examination  of  various  points  within  the 
reservation,  made  in  June  last.  It  is  sent  as  elncidaticg,  in  many 
respects,  the  difficulty  of  conducting  work  in  that  region.  (Please  see 
lithographed  maps  accompanying  my  reports  of  December  12  and  Jan- 
uary 15,  last.) 

The  first  estimate  for  the  cost  of  this  dam  was  made  by  Major  Far- 
qohar,  under  date  of  February  4, 1875,  the  cost  being  placed  at$59,969.80. 
It  is  here  supposed  that  the  dam,  being  considered  a  part  of  a  system, 
its  cost  was  placed  lower  than  if  it  were  to  be  an  isolated  dam,  the 
"plant^  for  which  would  be  useless  after  completion  of  the  work. 

TThe  second  estimate  was  made  by  myself  in  report  under  date  of  Jan- 
aary  15,  1879,  printed  as  House  Ex.  Doc.  No.  64,  Forty-fifth  Congress, 
secfond  session,  the  cost  being  placed  at  $70,000 — the  dam  to  he  ex- 
perimental, but  a  component  of  the  system.  The  third  estimate,  by 
myself,  in  report  under  date  of  December  12,  1879,  printed  as  House 
Ex.  Doc.  No  39,  Forty-sixth  Congress,  second  session,  the  cost  being 
placed  at  $80^000;  the  outlay  for  "plant''  to  be  chargeable  pro  rata  to 
other  reservoirs  when  the  latter  should  be  ordered  and  appropriated  for. 

So  many  items  enter  into  the  consideration  of  the  construction  of  this 
first  dam  that  it  will  be  impossible  to  prosecute  it  by  contract.  Day 
labor  and  purchase  of  materials  in  open  market  are  recommended. 

It  is  proposed  to  raise  the  dam  to  a  height  of  from  14  feet  to  16  feet 
above  the  lowest  water  known ;  to  construct  the  main  part  of  it  of  well- 
rammed  earth,  the  slopes  protected  against  action  of  waves  and  over- 
flow, when  the  latter  occurs  in  storms,  by  rip-rapping  lined  with  several 
inches  gravel,  McAdam  spalls,  &c.  A  diaphragm  of  timber,  9  inches 
in  thickness,  to  extend  longitudinally  throughout  the  extent  of  the  dam, 
and  to  be  continuous  excepting  where  interrupted  by  the  group  of 
sluices,  twenty  in  number,  the  area  of  cross-section  of  each  to  be  25 
square  feet,  and  height  in  the  clear,  5  feet.  The  entire  area  of  dis- 
charge to  be  500  square  feet.  When  the  difference  of  level  gets  as  l^w 
as  2  feet,  the  discharge  will  be,  leaving  out  factors  of  retardation, 
Q  (about)  =  X  V  OT^  2  ==  5,500  cubic  feet  per  second  ;  or,  applying 
the  necessary  coefficients,  about  5,000  cubic  feet  per  second.  The  demand 
upon  this  reservoir,  when  the  entire  system  is  built  at  the  headwaters  of 
the  Mississippi,  will  be  not  more  than  3,600  cubic  feet  per  second. 

The  tail-races  of  sluices  to  be  of  timber  as  well  as  the  slucies  them- 
selves ;  the  toe  and  front  of  the  dam  to  be  protected  by  low  retaining 
walls,  rip-rap,  brush  aprop,  &c.,  as  delineated  in  the  sketches  herewith ; 
the  foundation  to  be,  iu  general  length  of  cioss-scction,  at  least  220  feet, 
and  to  be  of  grillage  laid  within  an  area  bounded  by  two  lines  of  sheet- 
piling  (an  intermediate  line  of  sheet-piling  and  bulkhead  also).  The 
whole  space  for  the  foundation  to  be  first  coffer-dammed.  All  timber 
above  low- water  to  be  preserved  either  by  the  kyanizing  or  creosoting 
process,  if  within  the  limits  of  the  appropriation  to  do  so.  No  waste- 
way  is  provided  for,  as  the  great  size  of  the  sluices  permit  this  appendage 
to  be  dispensed  with  here,  as  in  high-water  they  will  be  capable  of  taking 
off  the  surplus  water  faster  than  it  enters  the  reservoir. 

It  is  proposed  at  this  present  writing  to  cut  the  necessary  timber  (or 
as  much  as  may  be  accessible,  the  rest  to  be  bought  at  the  best  rates 
X>ossible),  provided  such  can  be  done  upon  the  Indian  reservation  with- 
out cost  to  the  United  States,  or  at  reasonable  rates  for  stnmpage,  if  such 
be  chargeable  and  legal  and  to  collect  bowlders,  earth,  &c.,  by  day  labor. 
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Spare  pump,  second-hand la* 

Sawmill  aud  fixtures l.OC* 

Iron  work  for  pile-driver S« 

Blacksmith's  outfit 2* 

ir)6,r>00  pounds  iron,  at  5  cents  per  pound T,^ 

Tools » \M 

4  horses,  at  ^150  each 6fli 

4  yoke  oxen,  at  $125  per  yoke iA' 

Carts,  wagons,  harness,  &c ^ 

Kitchen  and  dining-room  furniture 91 

aOO  barrels  cement,  at  $5  per  barrel 1,0 

Total 71,: 

The  cost  of  nearly  all  the  items  is  coutained  in  the  estimates  for  I 
For  instance,  especially,  the  cost  of  four  flats,  two  to  operate  on  I 
Lake  aud  two  upon  Lake  Winnibigoshish,  is  estimated  at  $500  a] 
or  $2,000  probable  cost  of  the  four.  The  necessary  birch-bark  c 
will  probably  cost  $50.  The  necessary  houses  for  the  men  and 
for  animals,  estimated  at  $1,000.  Kitchen  appliances  and  famiti 
about  $500.  The  other  items  are  observable  in  the  table  above  { 
I  would  respectfully  request,  if  this  project  be  approved,  author 
employ  the  iiecessary  assistant  eng^ineer,  overseer,  suboverseers  (o 
laborers),  &c.,  and  to  hire  the  services  of,  or  purchase  and  subsis 
draft  animals  enumerated  in  the  above  table  and  at  rates  of  cost 
as  approximately  mentioned  in  the  same,  as  well  as  authority  to  hi 
day  labor,  procure  the  plant,  &c.,  as  above  enumerated. 

The  site  for  dam  is  about  175  miles  by  river  from  Aitkin,  o 
Northern  Pacific  Railroad.  In  winter,  when  the  ground  and  st 
are  frozen,  teams  and  men  can  cross  the  country  from  Aitkin  \ 
dam-site.  In  summer  they  must  go  by  Leech  Lake  and  the  a^ 
portaging  from  Portage  Lake  to  Lake  Wiunibigoshiah.  A  small  st^ 
on  Leech  Lake  (no  cabin)  occasionally  tows  flats  or  fleets  of  c 
loaded  with  Indian  supplies  and  hay.  It  may  be  necessary  occasi< 
to  hire  this  steamer ;  rates  not  known,  but  supiK>sed  to  be  reaso 
Authority  is  requested  to  cover  such  hire  if  found  necessary. 

Please  see  general  and  detail  maps  of  this  country,  as  well  as  i> 
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RKPORT  OF  MR.   JOSRPH  P.   FRlzfeLL,   ASSISTANT  EXGINF.ER. 

Engineer  Office,  UxiTEn  States  Army, 

Smimt  Pamly  iftfm.,  Jmme  :iO,  188(>. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  a  journey  to  the  headwaters 
of  the  Mississippi,  in  compliance  with  joor  onier  of  the  12th  instant,  for  the  purpose 
of  making  examinations  and  procuring  information  with  reference  to  the  constnictiou 
of  a  dam  at  the  outlet  of  Lake  Winnihigoshish,  as  required  by  the  recent  act  of  Congress* 

I  left  Saint  Paul  Tuesday  morning,  ^e  15th  instant,  in  company  with  Mr.  C.  J.  A. 
Morris  and  two  attendants,  being  provided  with  tents  and  camp  equipage.  We  pro- 
ceeded to  Brainerd,  Minn.,  by  rail,  where  we  procured  provisions  for  our  journey, 
and  a  team  to  take  us  to  Leech  Lake,  reaching  the  old  agency  and  trading  post  on  the 
evening  of  Thursday,  the  17tb.  Here  we  procured  two  birch-bark  canoes,  and  en- 
gaged four  Indians  to  accompany  us  on  the  journey.  I  first  proceeded  down  Leech 
Lake  to  the  outlet,  and  examined  the  site  of  the  dams  proposed  for  converting  that 
lake  into  a  reservoir.  Thence,  crossing  to  the  westerly  side  of  the  lake,  we  ascemleil 
a  creek  some  5  or  6  miles  into  Portage  Lake,  whence  we  carried  our  boats  and  luggage 
Bome  2  miles  to  Lake  Winnibigoshish. 

It  bein^  of  primary  importance  to  ascertain  where  stone  can  be  procured  for  the 
construction  of  the  dam,  a  couple  of  days  were  sjient  in  this  search.  Understanding 
from  the  Indians  that  large  quantities  of  bowlders  occur  on  Cass  Lake  and  the  river 
above,  we  went  up  to  Cass  Lake  and  through  the  chain  of  lakes  above,  ascen<ling  the 
river  to  the  first  rapids.  Large  numbers  of  bowlders  occur  here  and  on  the  shore  of 
Cass  Lake,  but  no  rock  in  place  could  be  discovered. 

Returning  to  Lake  Winnibigoshish,  we  next  examined  the  region  between  it  and 
Bowstring  Lake,  it  having  been  asserted  by  persons  familiar  witli  the  locality  that  a 
15- foot  rise  of  Lake  Winnibigoshish  would  throw  the  water  over  into  Bowstring.  We 
ran  levels  up  the  main  stream  coining  in  from  the  direction  of  Bowstring  far  enouch 
to  be  assured  that  no  trouble  of  this  kind  need  be  apprehended.  We  next  visited  tne 
dam-site  at  the  outlet  of  Lake  W^innibigoshish,  which  appears  to  be  well  chosen. 
There  is  an  abundance  of  Norway  pine  timber  in  this  vicinity  which  will  answer  well 
for  the  submerged  parts  of  the  work.  From  this  point  we  proceeded  down  the  river  ex- 
amining the  dam-sites  at  Mud  Lake,  Vermillion  KivtT,  and  Pokegama  Falls.  Below 
Grand  Kapids  I  left  the  boats,  and  in  company  with  Mr.  Morris  visited  the  southeast- 
erly extremity  of  Pokegama  Lake,  where  it  has  been  reported  that  a  moderate  rise  of 
the  lake  would  cause  it  to  overflow  into  the  Mississippi.  I  am  of  opinion  that  some 
further  examination  will  be  necessary  to  settle  that  point.  Continuing  our  journey 
down  the  river  we  reached  Aitkin,  a  point  on  the  Northern  Pacific  Railroad,  on  the 
afternoon  of  Sunday,  June  27.  The  high  stage  of  water  obliterated  all  the  rapids  on 
this  part  of  the  river.  The  main  impediments  to  navigation  noticed  were  snags,  large 
number  of  trees  having  recently  fallen  in  from  caving  nanks. 

The  amount  of  mone^  disposable  for  the  work  (the  Wiunibigosliisli  dam)  will  not 
warrant  us  in  undertaking  an  absolutely  permanent  structure.  We  should  be  obliged 
to  adopt  as  cheap  a  mode  of  construction  as  is  consistent  with  safety.  A  method  in- 
volving the  necessity  of  future  renewals  of  parts  of  the  work  to  save  i)resent  expense. 
The  work  must  consist  mainly  of  timber  and  earth,  these  materials  being  most  eiisily 
procurable :  only  a  small  quantity  of  cement  masonry  need  be  employed.  A  large 
quantity  of  rough  stone  is  necessary  for  paving  the  up-stream  slope  ot  the  embank- 
ment, which  will  be  exposed  to  violent  action  of  waves,  and  for  protecting  the  bed  of 
the  channel  at  the  outlet  of  the  sluice.  Large  numbers  of  gnmite  bowlders  can  be 
procured  on  the  shores  of  Cass  Lake.  On  the  outlet  of  the  lake,  a  number  of  milea 
below  the  dam-site,  the  bed  is  lined  with  bowlders  of  large  size  which  could  be 
grappled  up  and  made  use  of.  If  these  sources  prove  insufncient,  an  inexhaustible 
quantity  can  be  procured  on  the  shores  of  Leech  Lake.  It  is  pn)bable  that  a  huffioient 
quantity  of  split  stone  can  be  procured  by  splitting  these  bowlders  with  plug  and 
feather. 

I  would  offer  these  suggestions  as  to  the  commencement  and  prosecution  of  the 
work: 

1.  To  settle  claims  for  damages  resulting  from  overflow  of  lands  in  accordance  with 
the  terms  of  the  act  of  appropriation.  These  lands  are  understood  to  be  wholly  on 
the  Indian  reservation.  They  are  hardly  of  any  value  except  for  the  timber  ^^wing 
on  them,  which  is  chiefly  Norway  pine.  Of  this  there  are  immense  quantities  and 
all  merchantable.  The  right  of  flowage  purchased  of  the  Indians  must  include  the 
right  to  cut  the  timber  which  would  otherwise,  of  course,  be  destroyed.  The  amount 
realized  from  the  timber  ought,  under  judicious  management,  to  pay  all  damages  from 
flowage. 

2.  The  road  from  Brainerd  to  Leech  Lake  Agency  should  be  put  in  repair,  as  it  must 
be  our  line  of  communication  for  passengers  and  ordinary  supplies.  It  is  mainly 
practicable  for  teams,  but  some  10  miles  next  Leech  Lake  is  in  bad  order.  Some 
bridges  are  gone  and  others  are  in  unsafe  condition.  The  expenditure  of  a  few  hun- 
dred dollars  here  would  be  judicious.    A  couple  of  stout  barges  to  be  moved  by  oars 
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should  l>e  built  on  Leech  Lake,  and  the  like  on  Winnibigoshish.  The  trail  from  Pa- 
tage  Lake  to  Wiunibigo^hish  should  be  made  practicable  for  teams  aud  a  few  obfl&v- 
tions  removed  from  the  creek  running  from  Portage  to  Leech  Lake.  This  will  pT? 
ns  a  line  of  communication  from  Brainerd  to  the  dam-site,  and  enable  ns  to  comntfttr 
the  work. 

3.  As  soon  as  practicable  a  small  steamboat  Hhonld  be  placed  on  the  river  atei^t 
Pokegama.    There  is  now  a  steamer  at  Aitkin  which  it  is  presumed  could  be  cbaitei^i 
to^take  freight  up  to  Grand  Rapids  as  often  as  a  load  could  be  got  ready. 
Very  respectfiilly,  your  obedient  ser\'ant, 

Jos.  P.  Frizell. 
Capt.  Chables  J.  Allen,  AB9iatani  Em^ium 

Corps  of  Engineers, 
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reservoirs  at  the  sources  of  the  mississippi  and  its  tbibl 
taries  in  wisconsin  and  minnesota,  including  rock  river  15 
wisconsin  and  illinois— report  on  the  surveys  and  examki 
tions  of  the  season  of  1880.  • 

Engineer  Office,  United  States  Army, 

Saint  Pauly  Minn.,  January  16, 1881. 

General  :  I  have  the  honor  to  render  the  following  report  of  tk 
work  of  the  past  season,  appertaining  to  the  establisbment  of  stong( 
reservoirs  at  the  sources  of  certain  streams  in  Wisconsin  and  Minnesota, 
for  the  improvement  of  the  navigation  of  those  streams,  and,  altimateK. 
of  the  main  Mississippi  River. 

The  appropriations  by  act  of  Congress  in  1878  and  1879  bad  refereiw 
to  the  sources  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wiscon^ 
rivers.  The  river  and  harbor  act  of  Congress,  approved  June  14, 1^ 
section  2,  refers  only  to  the  sources  of  the  Mississippi  River,  incladifif 
the  Rock  River,  in  Wisconsin  and  Illinois. 

It  seems  necessary,  then,  on  account  of  the  wording  of  tbe  diflferfflt 
acts,  to  make  this  report  in  two  parts. 

PART   I. — FOR  RESERVOIRS   AT   SOURCES   OF   THE   MISSISSIPPI,   SABT 

CROIX,   CHIPPEWA,   AND   WISCONSIN   RIVERS. 

The  small  balance  of  fiiuds  on  hand  by  early  spring,  1880,  only  ad 
mitied  of  closing  calculations,  revision  of  areas  of  land  liable  to  over 
flow,  and  forwarding  the  lists  of  the  latter,  as  well  as  a  study  to  theditf 
of  forwarding  of  proportions  of  rainfEill  actually  feeding  the  lakes  awl 
water-courses;  these  were  forwarded  to  the  Chief  of  Engineers  nndff 
dates  of  April  12,  May  13,  and  June  12,  1880,  and  they  are  herewith  » 
ferred  to  as  part  of  this  report.  They  were  marked  as  approximate^  mt^ 
can  only  be  so  considered. 

Meteorological  observations  were  continued  at  Wausau,  Wis.;  ami 
subsequently,  upon  the  appointment  of  a  surgeon  at  the  trading-post 
on  Leech  Lake,  renewed  at  the  latter  point.  The  greatest  difficulty  bas 
been  experienced  in  obtaining  the  services  of  competent  observers  in 
the  district  under  examination.  Appendix  A  gives  the  results  of  oheer 
vations  at  Wausau,  Leech  Lake,  Duluth,  and  Saint  Paul. 

Congress,  by  act  approved  June  14, 1880,  appropriated  tbe  sum  ot 
$75,000  to  be  used  in  the  construction  of  a  dam  (expeiimental)  at  tke 
outlet  of  Lake  Winnibigoshish,  sources  of  ihe  Mississippi  River,  ^^Pr^ 
videdj  That  all  injuries  occasioned  to  individuals  by  overflow  of  tb«r 
lands  shall  be  ascertained  and  determined  by  agreement  or  in  accord 
ance  with  the  laws  of  Minnesota,  and  shall  not  exceed  in  the  aggi«ga<« 
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"^five  thoiisaDil  dollars.^    The  lands  subject  to  overflow  arc  all  apon  the 
"^Chippewa  ludian  Reservation,  and  are  stated  in  the  report  of  December 
;12,  1879,  as  nearly  as  could  be  ascerrained. 

Early  in  June  last,  preceding  the  promulgation  of  the  act  of  Congress 
^  above  referred  to,  and  in  anticipation  of  the  same,  a  party  was  dis- 
^  patched  from  this  office  to  examine  the  country  adjaeent  to  the  site  of 
'  the  proposed  dam,  in  order  to  report  at  once  upon  facilities  for  putting 
the  work  under  way  at  an  early  date.    The  party  returned  and  made  re- 
;  port.    The  matter,  however,  was  referred  to  a  Board  of  Engineers,  who 
proposed  doing  the  work  by  contract  instead  of  by  day  lalK)r,  and  who 
made  some  modifications  in  plan.     This  report  was  dated  August  5, 
1880,  and  together  with  drawings  (the  latter  made  as  soon  as  possible) 
forwarded  to  the  proper  authorities.    Before,  however,  any  active  pro- 
ceedings could  be  taken  under  the  act  of  Congress  in  the  construction  of 
this  dam,  the  opinion  of  the  honorable  the  Attorney-General  was  asked 
■as  to  interpretation  of  the  act,  and  the  right  of  the  United  States  officers 
to  occupy  the  proposed  site,  to  take  timber,  earth,  and  stone  from  the 
reservation,  and  to  overflow  certain  lands  upon  the  latter.    It  appeared 
to  the  United  States  engineers  that  the  alleged  prospective  damage  to 
the  Indians  by  the  overflow  of  lands,  assembling  of  material,  &c.,  that 
they  would  never  use,  consisted  more  in  sentiment  than  in  fact. 

The  honorable  the  Attorney-General  rendered  the  opinion,  under  date 
of  the  13th  of  August  last,  that  in  effect  the  act  of  Congress  ordering 
the  dam  and  authorizing  the  necessary  consequences  did  not  authorize 
the  Indians  to  dispose  of,  or  the  United  States  to  accept  of,  gratuitously 
or  by  purchase,  the  occupancy  with  all  its  perquisites;  and  that  if  such 
authority  could  be  implied  from  the  words  of  the  act,  no  person  had  been 
authorized  to  treat  with  the  Indians  to  meet  the  case.  Accordingly  no 
further  steps  were  taken  towards  building  the  dam.  The  opinion  of  the 
honorable  the  Attorney-General  is  appended  to  this  report  and  marked 
B.    This  dam  will  be  referred  to  further  on. 

The  reports  of  General  G.  K.  Warren,  April  30,  1870;  Col.  F.  U. 
Farquhar,  February  4,  1875;  Col.  F.  U.  Farquhar,  January  23,  1878; 
Col.  D.  C.  Houston,  January  21, 1878;  General  G.  K.  Warren,  Fox  and 
Wisconsin  rivers  especially,  page  104,  February  11,  1876;  Maj.  0.  J. 
Allen,  January  15,  1879;  Maj.  C.  J.  Allen,  December  12,  187!>;  Maj.  C. 
J.  Allen,  January  15^  1880;  Maj.C.  J.  Allen,  December  23,  1880,  should 
be  carefully  studied  m  connection  with  this  report  if  errors  arising  from 
misconception  as  to  value  of  and  cost  of  reservoirs  are  to  be  avoided. 

As  will  be  shown  further  on,- the  sources  of  the  Saint  Croix,  Chippewa, 
and  Wisconsin  rivers  were  ignored  by  the  terms  of  section  2,  river  and 
harbor  act,  approved  June  14,  1880,  so  that  no  borings,  gaugings,  or 
other  observations  could  be  made  upon  them  the  past  season  in  order  to 
supplement  what  was  absolutely  necessary  from  the  work  of  1878  and 
1879. 

Therefore,  I  have  nothing  of  importance  to  add  to  the  statements  in 
regard  to  these  sources  to  what  appears  in  my  report  of  January  15, 
1880,  excepting  the  belief  that  about  25  per  cent,  might  safely  be  added 
to  the  estimates  of  first  cost  therein  given. 

PART  II. — THE  RESERVOIR  SYSTEM  ON  THE  HEADWATERS  OF  THE 
MISSISSIPPI  RIVER,  INCLUDING  ROCK  RIVER  IN  WISCONSIN  AND 
ILLINOIS.  (SEE  SECTION  2,  RIVER  AND  HARBOR  ACT,  APPROVED 
JUNE  14,  1880.) 

The  literal  and  legal  construction  of  the  pertaining  paragraph  in  this 
act  and  section  was  that  no  money  under  such  act  could  be  applied  to 
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surv^eys  excepting  at  the  headwaters  of  the  Mississippi  River  and  upoo 
the  Rock  River  iu  Wisconsin  and  Illinois. 

SOURCES  AND  PORTION  OF  MAIN  STREAM,  ROCK  BIVEB. 

A  report,  with  map,  was  forwarded  to  the  department  under  date  of 
the  23d  of  December,  1880,  so  that  it  is  unnecessary  to  refer  to  it  fnithcr 
than  to  ask  that  it  be  appended  to  this  report. 

RESERVOIRS  AT  SOURCES   OF   THE  MISSISSIPPI  RIVER,    SURVEYS,  ES^ 

TIMATES,  ETC. 

Operations  in  the  field  were  as  follows:  A  party  under  the  charge  of 
Mr.  W.  S.  Morton,  assistant  engineer,  started  early  in  August  to  make 
detailed  and  supplementary  surveys  (gaugings  of  streams  and  borings  at 
dam  sites  included)  for  the  proposed  reservoirs  at  Gull  Lake  and  Pine 
Rivers,  both  tributary  to  the  Mississippi  river  above  Brainenl,  and  a  far 
ther  examination  of  the  country  surrounding  Lake  Winnibigoshish,  at 
the  outlet  of  which  it  has  been  proposed  to  pla<5e  an  experimental  dam: 
the  examinations  here  were  to  ascertain  more  thoroughly  than  had  been 
heretofore  the  danger  of  run-arounds  (meaning  waste  into  other  lake 
systems)  that  might  follow  the  construction  of  dams  of  12,  14,  and  16 
feet  lift  above  the  low- water  of  1878  and  the  extent  and  cost  of  diking 
necessary  to  prevent  such  waste.  The  elevation  of  Bowstring  Lake, 
heretofore  regarded  as  tributary  to  Lake  Winnibigoshish,  was  also  ascer 
tained  by  actual  lines  of  levels,  and  an  additional  line  of  levels  was  ruB 
in  order  to  ascertain  the  elevation  of  the  divide  between  Lake  Wioni- 
bigoshish  and  Ball-Club  Lake  (please  see  large  maps  on  file  at  the  de- 
partment). The  results  proved  that  Bowstring  Lake  was  30  feet  in  ele- 
vation above  Winnibigoshish,  and  that  its  waters  eventually  reached 
Hudson's  Bay;  also,  that  there  was  no  danger  of  flanking  a  dam  with 
16  feet  lift  by  way  of  Ball-Club  Lake.  Bowstring  Lake  watershed  beinj: 
thus  separated  from  the  system,  a  reduction  of  supply  would  follow ;  but 
this  is  in  large  part  nuUilied  by  areas  of  watershed  above  Pokegami 
Falls  being  added  to  the  system  after  due  ascertainment.  The  subre- 
ports  of  Assistants  W.  S.  Morton  and  R.  Davenport,  herewith,  are  re- 
spectfully referred  to.    They  are  marked  Appendixes  C  and  D. 

Another  party,  under  the  immediate  charge  of  Mr.  G.  O.  Foss,  assist- 
ant engineer,  started,  on  the  4th  of  October,  to  examine  and  survey  the 
proposed  dam-site  at  the  Falls  of  Pokegkma,  in  order  to  ascertain  if  tlie 
live  proposed  dams  to  be  located  at  various  points  above  and  at  Poke 
gama  could  not  be  replaced  by  one  high  dam  at  the  latter  point ;  the 
claim  that  such  high  dam  would  be  both  feasible  and  profitable  having 
been  so  repeatedly  made  and  urged  by  lumbermen  and  engineers  as  to 
render  it  necessary  to  settle  the  question  at  once.  Mr.  Foss's  report, 
hereto  appended,  is  marked  E.  Assistant  Charles  Wanzer,  who  was 
charged,  in  October  last,  with  the  general  supermion  of  all  the  surveys 
under  this  office,  those  for  the  reservoirs  included,  reports  the  followiug 
as  to  the  suggested  high  dam  at  Pokegama  Falls : 

The  party  under  Mr,  G.  O.  Foss,  assistant  engineer,  to  whom  was  delegated  th« 
surveys  and  examinations  around  Pokegama  Fans  to  ascertain  the  practicability  of 
one  high  dam  at  that  point  replacing  the  five  dams  previously  recouimended,  wi* 
only  able  to  make  examinations  in  reference  to  the  danger  from  nin-aroiinds  into  the 
Mississippi  River  below  the  falls.  There  was  not  sufficient  tiiue  to  ruu  flowage-liD« 
which  would  accurately  demonstrate  the  capacity  of  the  proposed  dam  :  and  the  fig- 
ures  showing  capacity  are  based  on  former  examinations  and  Known  elevaiions  of  tbr 
country,  and  are  entirely  within  safe  limits. 
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Mr.  F068  finds  that — 


Eic^hteen  thonsand  ooe  bnndr^  and  ninetv  linejkT  feet  (nearly  3|  mile$^  of  diking; 
'will  have  to  be  constraeted,  in  addition  to  the  dam  pn>per.  in  older  to  ivtaiu  the  waters 
tribntary  to  Pokegama  Falls.  The^^e  dikes  are  prinoipallv  located  on  the  ea^t  side  of 
Pokegama,  and  on  the  west  side  of  Horseshoe  Lakes,  ancl  are  rendeivtl  necessary  on 
Account  of  the  swamps  and  creeks  connecting  these  lakes  with  the  Mississippi  River. 
}>^orth  of  the  falls  the  conntrv  is  foand  to  be  free  of  depressions  that  can  affect  the 
capacity  of  the  proposed  reservoir. 

The  cost  of  the  proposed  dikes,  made  of  earth  embankment  with  a  pnddle  wall  ex> 
tending  to  the  underlying  strata  of  clay,  is  estimated  to  be  alK>ut  ^iX>,i)(K>.  This 
estimate  is  based  on  the  supposition  of  finding  clay  foundations  at  an  average  depth 
of  10  feet  below  the  surface  of  the  ground.  No  borings  have  been  made :  and  actual 
knowledge  of  the  formation  of  the  country  may  either  reiluce  or  increase  this  estimate 
materially. 

The  cost  of  the  dam,  designed  to  be  built  of  earth  embankment,  on  solid  i\>ck  founda- 
tion,  with  slopes  well  protected  by  gravel  and  loose  rock,  and  with  cut  masonry  sluices 
and  face  walls,  is  estimated  to  be  about  $400,1X»1),  or,  in  close  figures,  the  entire  cost 
of  dikes  and  dam  is  estimated  to  be  $1,161,798.2^.  The  estimate  for  the  dam  is  cer- 
tainly none  too  high  to  cover  all  contingencies,  unless  it  is  found  that  the  nx'k  in 
place  around  the  dam-site  can  be  used  for  building  pur|>o<»^^  in  construction.  At  the 
estimated  cost,  as  given,  it  is  calculated  to  procure  the  necessary  eranite  for  the  sluices, 
A:c.,  at  Sauk  Kapids.  The  estimates  for  the  dikes  can  only  be  changed  by  a  more  ac- 
curate knowledge  of  the  formation  of  the  country. 

The  drainage  area  tributary  to  Pokegama  Falls  is  now  determined  to  be  3,432  st^uare 
miles,  or  95,67ti,668,??O0  square  feet.  This,  after  deducting  the  area  of  the  reservoir, 
which  will  be  11, 142,741, 6(-K)  square  feet,  will  leave  as  the  total  available  watershe<l 
>^, 535,927, 000  square  feet,  which  will  furnish  to  the  reservoir  59,175,148,1)00  cubic  fet»t 
of  water,  on  the  basis  of  0.7  foot  of  water  being  available  for  reservoir  pur]>ost»s  over 
the  entire  drainage  area.  The  holding  capacity  of  this  reservoir  will  be  71,019,9»i5,280 
cubic  feet,  which  is  an  excess  of  11,844,7^,380  cubic  feet  over  the  above-computed 
supply.     It  will  overflow  Lake  Winnibigoshish  to  a  dejitli  of  about  3  feet. 

It  would  seem  that  the  prospective  cost  of  this  high  dam  would  certainly  condemn 
it,  when  compared  with  the  far  cheai>er  method  of  constructing  the  five  smaller  dams, 
and  when  to  these  estimates  are  added  the  damages  to  accrue  by  overflow  of  lands, 
which  will  embrace  an  area  of  between  400  and  500  square  miles,  the  economy  of  the 
^eater  number  of  smaller  dams  will  become  more  apparent.  Something,  t<M>,  might 
l>e  said  in  reference  to  the  constant  danger  to  the  wnole  upper  country,  arising  fn>m 
the  impounding  of  such  a  vast  quantity  of  water  at  any  one  place.  Of  course,  every- 
thing that  skill  and  foresight  could  accomplish  would  be  done  to  render  this  dam  and 
its  attendant  dikes  perfectly  safe  ;  but  leakages  are  likely  to  occur  both  from  bad  con- 
struction and  from  the  burrowing  of  small  animals  (such  as  muskrats,  otter,  and  mink) 
under  the  foundations.  These  little  animals  have  frequently  caused  smaller  dams  to 
^o  out,  by  starting  leaks,  and  they  particularly  infest  the  Upper  MiHsissippi  regions. 
The  picture  of  a  30-foot  wave  with  the  backing  of  a  400-8quare-niile  sheet  of  water 
breaking  loose  and  starting  towards  the  sea  is  not  a  pleasant  one  to  contemplate,  and 
its  possibility  should,  I  think,  be  avoided,  unless  immense  advantages  can  be  demon- 
strated to  compensate  for  the  risks  incurred. 

As  Congress  has  already  ordered  the  construction  of  the  proposed  dam  at  Lake  Win- 
nibigoshish,  and  as  it  is  supjiosed  that  at  least  that  dam  will  be  built,  it  wns  consid- 
ered advisable  to  make  computations  for  a  24-foot  dam  at  Pokegama  Falls,  which 
^woiild  flow  just  to  the  foot  of  the  Lake  Wiunibigoshish  dam.  The  results  of  these 
computations  are  as  follows : 

A  flowage  of  24  feet  above  the  low-water  of  1878  at  Pokegama  Falls  will  fnrnish  a 
reservoir  with  a  surface  area  of  83.7  square  mile^,  equal  to  2,:U:i,426,400  square  feet. 

The  holding  cai)acity  of  the  reservoir  will  be  only  25,644,037,760  cubic  feet.  The 
6  feet  reduction  in  the  height  of  the  flowage  decreases  the  capacity  of  the  reservoir 
immensely,  principally  because  the  flowage  line  will  be  below  both  Lakes  Wiuni- 
bigoshish and  Leech,  and  the  holding  ground  over  these  two  magnificent  natural  res- 
ervoirs will  be  entirely  lost,  thus  at  one  blow  taking  away  the  surface  area  of  these 
two  lakes,  which  is  nearly  274  square  miles. 

The  drainage  area  above  Pokegama  Falls  and  below  Lake  Winnibigosliish  is  1,998 
square  miles,  equal  to  55,701,043,200  square  feet,  which  will  leave,  after  subtract  ing 
the  overflowed  surface  of  the  projwsed  reservoir,  53,367,616,800  square  feet  as  certainly 
available  for  drainage  purposes.  This  area,  on  the  same  basis  of  coiuputatioii  as  has 
been  used  in  prior  casas  iu  this  report,  will  furnish  an  annual  supply  to  the  reservoir 
of  37,357,3^31,760  cubic  feet,  or  a  surplus  annual  supply  over  the  capacity  of  the  reser- 
voir of  11,712,694,000  cubic  feet.  This  surplus  is  certainly  too  large  to  bo  lost  sight  of 
<ainounting  to  1,506  cubic  feet  per  second  for  a  period  of  90  days)  and  will  requ're  a 
supplemental  reservoir  to  bo  constructed  in  order  to  retain  it. 
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The  constmction  of  the  24-fo)t  dam  at  Pokegama  will  require  the  buildiDg  of 
14,220  linear  feet  of  diking  to  prevent  ran-aroundB  into  the  Mississippi  River  below 
the  fallH. 

These  dikes  are  e4itimat«d  to  cost $422,585  95 

The  dam  proper  estimated  to  cost 317, 114  (S 

Total  cost  of  dam  and  dikes 7J9,e99* 

In  the  above  estimates  only  the  actual  cost  of  constracting  the  dam  and  dikes  is 
considered;  the  damages  to  overflowed  lands  cannot  be  intelligently  determined  from 
the  anioant  of  information  at  present  in  this  office. 

The  style  of  dam  estimated  above  is  the  same  as  that  estimated  on  for  a  30-foot  dam 
at  the  same  place,  viz,  earth  embankment,  with  18  feet  width  of  crest,  slopes  2  to  I, 
with  a  puddle  wall  extending  through  the  whole  length,  and  d6wn  to  clay  or  rock 
foundation ;  masonry  sluices,  and  slopes  well  protected  by  gravel  and  looee  rock. 

To  retain  the  surplus  supply  that  would  be  furnished  to  this  reservoir,  a  supple- 
mental dam  could  be  constructed  at  the  outlet  of  Leech  Lake  which  would  easily  ac- 
commodate the  entire  quantity  of  water  which  would  be  desired  to  be  imponn'led. 
This  reservoir,  with  a  4-foot  height  of  dam  above  the  low-water  of  1874,  wonld  afford 
a  holding  capacity  of  22,567,5ti4,800  cubic  feet,  and  would  decrease  the  drainage  ares 
directly  tributary  to  Pokegama  Falls  by  27,90(3,278,400  square  feet,  and  have  anannnsl 
supply  to  itself  of  19,534,894,880  cubic  feet,  and  would  easUy  relieve  the  proposed 
24-ioot  dam  at  Pokegama  of  its  entire  surplus  supply. 

This  dam  was  estimated  by  Colonel  Farquhar,  Corps  of  Engineers,  to  cost  $55,000, 
and  this  sum  wonld  of  conrne  have  to  be  added  to  the  estimated  coat  of  the  24-foor<  dam 
at  Pokegama  in  order  to  make  a  proper  coaiparison  of  this  proposed  system  with  the 
original  proposition  of  the  five  smaller  dams. 

I  see  no  reason  why  this  proposition  of  a  24-foot  dam  at  Pokegama  Falls  shonid  not 
be  condemned  on  the  same  grounds  as  the  30-foot  dam  at  the  same  place,  viz,  its  exces- 
sive cost,  with  no  compensating  engineering  points  in  its  favor. 

The  views  of  Mr.  Wanzer  meet  my  full  concarrenoe,  with  the  excep- 
tion of  the  factor  represeDting  the  available  rainfall  or  the  amonnt  that 
actually  finds  its  way  into  the  water-courses,  a  lactor  that  he  takes  to  be 
one-third  of  the  annual  precipitation,  while  my  belief  is  that  one-fourth 
the  annual  precipitation  can  be  impounded  in  the  reservoirs  between 
the  20th  of  October  and  the  1st  of  July  following,  years  of  unusual 
drought  excepted. 

To  return  to  the  surveys  at  Gull  Lake,  Pine  River,  and  Winuibi^oshish. 

A  suitable  location  for  a  dam  was  found  half  a  mile  below  the  outlet 
of  Gull  Lake,  nearly  at  the  po>iition  selected  for  such  by  Major  Far- 
quhar in  1875.  Borings  were  made  at  the  dam-site,  the  plottiugs  of  which 
accompany  this  report.  The  borings  extended  to  about  32  feet  to  44 
feet  below  the  flowage  line  resulting  from  the  height  of  thfiproposed  dam, 
and  show  alternations  of  yellow  sand,  sand  with  small  amount  of  clay, 
quicksand,  coarse  sand,  and  tine  gravel,  &c.,  terminating  in  blue  clay, 
at  depths  of  from  26  to  39  feet  below  flowage,  or  17  feet  to  30  feet  below 
the  surface  of  low-water. 

The  drainage  area  of  the  Gull  Lake  River  is  235.97  square  miles,  or 
6,578,406,048  square  feet.  If  we  assume  this  as  the  watershed  and  mul- 
tiply the  area  by  one-fourth  the  rainfall  (assumed  at  25  inches  per  an- 
num), the  product  being  taken  as  the  amount  that  can  be  impounded 
between  the  20th  of  October  and  the  Ist  of  July  following,  we  have 
6,678,46  ,048  x  0.52  =  3,420,802,344  cubic  feet  supply.  Kow,  diminish- 
ing the  area  of  watershed  by  the  area  of  the  entire  reservoir,  and  using 
the  same  factor  of  rainfall,  we  have  5,549,864,602  x  0.52  =  2,885.929,593 
cubic  feet  supply  to  be  drawn  upon  after  July  1.  And  this  is  the  calcu- 
lation for  a  dam  with  9-foot  lift  above  low-water,  affording,  for  100  days, 
a  discharge  per  second  of  334  cubic  feet.  The  low-water  discharge  of  Gull 
River,  as  measured  last  season,  is  about  128  cubic  feet  per  second.  The 
width  of  the  stream  is  about  200  feet ;  there  is  no  navigation  upon  it ;  some, 
logs  are  run  down.    It  i^  doubtful  if  loggers  will  use  the  stream  for  more 
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tbau  60  days  within  au  entire  year;  80  that,  supposing  we  deal  with  the 
stream  as  only  reqoiring  a  water>8npply  of  400  cubic  feet  per  second,  for 
60  days,  for  running  logs,  and  that  for  30  days  prior  to  July  1  this  quantity 
of  water  be  requir^  we  see  that  as  a  result  a  quantity  to  be  subtracted 
from  the  storage  from  Ck^tober  20  to  July  1  following  of  about  60  cubic  feet 
per  second  might  be  required.  This  supposition  would  reduce  the  dis- 
charge  from  the  proposed  9-foot  reservoir,  after  July  1,  to  274  cubic  feet 
per  second  for  100  days  to  add  to  the  low  water  Tolnme  of  the  stream^ 
The  capacity  of  reservoir  for  a  dam  of  9-foot  lift  is  about  3,884,905,220 
cubic  feet,  leaving  an  excess  of  capacity  over  supply  of  998,975,627  cubic 
feet. 

But  the  character  of  the  country  admits  of  the  erection  of  a  dam  of 
12^  feet  lift  by  the  building  of  two  dikes  in  addition  to  the  dam  proper^ 
This  dam  would  flow  Gull  Lake  to  the  depth  of  12  feet  above  the  plane 
of  low- water  and  frunish  a  holding  capacity  of  10,385,075,643  cubic  feet» 
Upon  the  supposition  that  but  one-fourth  of  the  annual  precipitation 
could  be  impounded  before  July  1,  and  as  certain  wants  of  loggers  must 
be  met  before  that  time  each  year,  it  would  take  over  three  years'  supply 
to  All  the  reservoir  resulting  fr^m  the  last-named  dam.  But  it  would 
seem  better  to  build  the  large  dam  in  order  to  store  up  a  full  supply  of 
water  during  seasons  of  navigation  when  the  surface  of  the  river  remains 
at  a  reasonal>le  stage ;  the  water  could  be  drawn  frx>m  the  reservoir 
created  by  this  dam,  as  from  a  9foot  dam. 

The  estimated  cost  of  a  9-foot  dam  is  placed  at $47,870  33- 

The  estimated  cost  of  a  I2|-foot  dam  is  placed  at 63, 147  87 

The  dikes  proposed  by  Assistant  Morton  can  be  dispensed  with  by 
changing  the  location  of  the  main  road  from  Brainerd  to  Leech  Lake  for 
some  7  miles,  making  the  total  cost,  for 

9-foot  dam $48,585  83 

12i'footdam 63,857  37 

The  tabulated  list  of  lands  to  be  overflowed  by  the  erection  of  the  12^- 
foot  dam  is  forwarded  herewith,  and  marked  Appendix  F.*  It  is  only 
an  approximation,  and  the  estimate  of  cost  is  not  included  in  the  cost  of 
dams.  Probably  the  sum  of  $1,000  should  be  added  to  cover  claims  for 
damages  that  may  arise  in  changing  the  location  of  the  Leech  Lake 
road. 

The  most  suitable  location  for  a  dam-site  iu  the  Pine  Eiver  system 
was  found  upon  Pine  River,  one-fourth  of  a  mile  below  Cross  Lake.  The 
country  on  either  side  of  the  dam  site  attains  a  general  elevation  of  from 
20  to  25  feet  above  Cross  Lake;  but  examination  demonstrated  that  a  dam 
of  Hi  feet  lift  is  the  highest  that  can  be  built  with  security  from  overflow 
and  runarounds.  Borings  for  foundations  were  made,  and  the  results 
are  shown  on  the  accompanying  plotting.  Hard-pan  was  found  at  from 
10  to  15  feet  below  low-water.  The  holding  ground  of  this  reservoir 
consists  mainly  of  21  lakes. 

The  drainage  area  of  the  Pine  River  Basin,  after  deducting  the  area 
of  the  reservoir  when  filled,  can  be  taken  at  503.t)4  square  miles,  or 
14,040,677,376  square  feet.  Assuming  that  the  annual  precipitation  of 
this  basin  is  25  inches  (although  the  average  annual  precipitation  is, 
doubtless,  greater  for  a  decade),  we  will  have,  for  the  supply  to  this 
reservoir,  impounded  between  October  20  and  the  Ist  of  July  following, 
taking  it  that  one-fourtU  of  the  annual  precipitation  will  be  available  for 
imi)oundment  between  those  dates,  7,301,152,235  cubic  feet.    The  capac- 

'Omited.    Printed  in  Sen.  £x.  Doc.  No.  4^,  Forty-Bi&th  Congress;  third  session. 
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ity,  in  which  case  the  surplus  would  equal,  or  approach,  the  quantity? 
water  necessary  for  running  logs  before  opening  the  dams.  Three  s 
l>leinental  reservoirs,  at  Norway  Lake,  South  Fork  of  Pine  Kiver,  a 
at  Mountain  Lake,  have  been  suggested  by  Assistants  Wanzer  and  M 
ton,  to  retain  the  suq:>lus  in  the  case  supposed,  the  cost  of  the  three 
be  about  $44,000.  But,  from  present  data,  it  is  thought  that  they  ( 
be  omitted.  The  cost  of  the  main  Pine  River  dam,  including  the  ne( 
sary  amount  of  diking,  sluices,  &c.,  is  placed  at  $80,158.09. 

Lists  of  lands  liable  to  overflow,  and  marked  Appendix  G*,  are 
pended,  and  are  only  considered  as  approximate.    Cost  of  laud  damaj 
not  considered  in  estimating  the  cost  of  dams. 

The  estimates  for  the  Pine  River  and  Gull  Lake  reservoirs  are  c 
siderably  in  excess  of  those  rendered  by  Major  Farquhar  in  1875.  Tl 
are  made  upon  a  basis  of  much  later  information,  and  are  designed 
remain,  if  built,  for  years. 

The  field  work  around  Lake  Winnibigoshish  was  mainly  confined 
surveys  of  the  southern  and  eastern  sides  of  the  lake.  Liues  of  le 
were  run  both  east  and  west  from  the  damsite,  and  the  number  of  liui 
feet  of  diking  required  to  prevent  flanking  the  dam  at  the  outlet  of  La 
Winnibigoshish,  of  heights,  respectively,  12  feet,  14  feet,  and  IGfeet  ab( 
low- water  of  1878,  estimated. 

The  Board  of  Engineers,  convened  in  Saint  Paul  August  3  last,  decid 
upon  a  dam  at  the  outlet  of  the  lake  to  have  a  waste-way  14  fe^t  abc 
the  plane  of  low- water;  this  practically  leaves  the  reservoir  area  off 
lake  as  given  in  my  rei>ort  of  January  15, 1879,  viz,  4,312,701,360  sqw 
feet. 

The  cost  of  the  necessary  diking,  as  given  by  Assistant  Morton,  i 
such  lift,  is  $23,580.  The  cost  of  the  dam  as  estimated,  in  accordar 
with  the  plans  of  the  Board  of  Engineers,  is  $85,597,  or  the  total  a 
of  dam  and  dikes,  as  nearly  as  can  be  estimated  in  the  absence  of  prei 
dent  in  that  wilderness,  is  placed  at  $109,177.  The  estimated  cost  of  I 
dam,  given  in  the  report  of  my  predecessor  in  1875,  was  $59,969.80. 
subsequently  raised  this  for  an  experimental  dam  to  $70,000;  next, 
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damage  is  here,  as  well  as  at  other  dam-sites  discussed  in  this  and  other 
reports  upon  reservoirs,  problematical  as  to  money  value. 

The  area  (corrected)  of  watershed  tributary  to  the  proposed  dam  at 
the  efflux  from  Lake  Winnibigoshish  is  39,977,625,600  square  feet ;  and 
the  product  of  this,  by  0.52  foot  assumed  as  available  rainfall,  would 
afford,  for  the  supply  to  be  drawn  off  after  July  1,  to  add  to  the  low- water 
volume,  20,788,365,312  cubic  feet,  leaving  a  surplus  capacity  of  reservoir 
over  supply  for  one  year  of  about  24,000,000,000  cubic  feet,  thus  enablipg 
nearly  two  years'  entire  precipitation  to  accumulate  within  this  reservoir 
-when  it  happens,  as  is  sometimes  the  case,  thatrthe  stage  of  water  in  the 
navigable  river  does  not  require  an  increment. 

It  becomes  necessary  now  to  revert  to  the  estimated  supply  of  water 
to  the  reservoirs,  as  given  in  my  reports  of  January  15, 1879,  and  Decern- 
l)er  12,  1879. 

In  the  former  report  was  the  following  table,  mostly  made  up  from  the 
report  of  1875 : 


Locality. 


i  p.  bfi 


'Winnibij^shish.. 

Leech  Lake 

Mud  Lake 

Vermillion 

Pokegama 


Total  

Add  to  this  fh>in 
dams  at— 

(lull  Lake 

Pine  River 


Feet 

14 

4 

6 
10 

7 


12 
12 


Supply  Id  cable  feet. 


Area  of  basin.   -^'•^*  *»{  '^»-     Capacity  of 


rfservolr. 


1st  method. 


2d  method 


FeeL  Square  feet.  I  Square  feet.  ■  Cubic  feet.  ' 
1, 114  52, 745, 9,T2. 800  4,  312, 701,  360  45, 754,  204,  380  36, 923. 152, 960  37,  773,  739,  008 
3,  000  27, 906,  278,  400  6,  091, 430, 400  22,  567.  564,  800  19.  534,  394,  880  15, 460, 977,  021 
1, 000  4, 460,  544. 000,  480, 902, 400  2,  885, 414.  400  3, 122,  380, 800  3. 137,  885,  040 
2,30012,071,346,800  961,804,800  5.770,828.800  8.440,942,760!  8,562,762,188 
400l  4,  990,  223,  OOOi      658, 209,  024   3,  751,  791, 436  3,  493, 156, 520   5, 117,  638,  390 


102,174,325,600  12,  505, 047,  984  80,  729,  803,  816  71, 522,  027, 920  70, 052,  999,  6"3 


450   7,582,924,800       724,868,400   6,133,548,000   5.265,920,000 
600  15,  360, 998,  400 4, 913, 000,  000  10,  667, 353,  750 


The  cost  of  the  dams  at  the  sources  of  the  Mississippi,  as  estimated  in 
1875,  being  placed  at,  from  all  reports,  $336,458.60. 

In  my  report  of  December  12, 1879, 1  stated  (see  page  6,  Executive 
Document  No.  39,  House  of  Representatives,  Forty- sixth  Confess,  second 
session)  55,795,903,840  cubic  feet  as  an  underestimate  of  the  quantity  to 
be  impounded  and  ready  for  use  by  July  1,  equivalent  to  an  increment 
of  6,400  cubic  feet  per  second  for  100  days  after  the  1  st  of  July.  We 
took  the  normal  low-water  discharge  past  Saint  Paul  at  5,800  cubic 
feet  per  second ;  the  sum  of  the  two,  then,  would  be  12,200  cubic  feet 
assured,  past  Saint  Paul,  for  100  days,  when  low-water  and  difficult 
navigation  ensue. 

K,  instead  of  requiring  the  use  of  the  reservoirs  for  100  days,  we  only 
required  them  to  be  drawn  upon  in  full  for  50  days,  we  could  assure  for 
the  50  days  (believing  all  our  calculations  to  be  correct)  18,600  cube 
feet  per  second,  and  so  on  for  other  demands. 

The  cost  of  all  the  dams  I  increased  to  $386,927.39,  exclusive  of  the 
cost  of  telegraph  lines,  maintenance  of  works,  attendance,  &c.  Aside 
from  the  revised  estimates  of  cost  of  the  Gull  Lake  and  Pine  River  dams, 
and  the  Winnibigoshish  dam,  already  given,  I  should  .add  25  per  cent. 
to  the  cost  of  the  other  dams  in  the  system.  Tlie  aggregate  will  appear 
in  the  recapitulation  of  estimates. 

Referring  to  the  quantity  taken  as  the  low- water  discharge  (5,800  cubic 
feet  per  second),  pa^t  Saint  Paul,  subsequent  to  July  1,  my  reports,  prior 
to  this,  have  always  contained  that  figure  on  account  of  its  being  safe. 
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Quite  tliorougli  aud  tedious  calculations,  though  only  claim 
proximate  in  results,  have  been  made  in  this  office,  of  the  qi 
water  flowing  i>er  second,  for  1875,  past  Brainerd,  Sank  Bapi 
ley '  s  Bar,  and  Saint  Paul ;  also,  for  the  latter  place  for  18 
average  discharges  per  second  at  Saint  Paul  for  a  few  mooi 
been  selected;  they  are: 

Cubic  fe«t 

For  July,  1875 : 

For  August,  1875 

For  September,  1875 • 

For  October,  1875 

Available  rainfall  for  year  over  entire  basin — that  of  the  Mi 
Biver  included — tributary  to  the  Mississippi  River  at  Saint  1 
inches. 

At  Saint  Paul,  1879,  discharge,  average: 

Cubic  ftH 

July,  1879 .' 

October.  Id79 

The  above  figures  show  that  the  figure  5,800  assumed  as  re] 
ing  the  average  low-water  discharge  past  Saint  Paul  for  thero 
July,  August,  September,  and  October,  is  really  very  low,  and( 
has  been  taken  as  on  the  side  of  safety. 

Very  few  cases  can  occur  when  it  will  be  necessary  to  draw  n 
reservoirs  for  100  days  to  their  fiill  capacity;  they  can  frequenti 
inulate,  and  this  is  one  reason  for  erecting  as  large  storage  res 
as  the  ground  affords. 
•  The  results  gathered  from  the  investigation  of  Appendix  H  (tl 
putations  by  Mr.  J.  P.  Frizell)  show  that  in  1875  the  available 
for  the  year  upon  the  following-named  basins  was: 


.! 


liraiuerd  Basiu 

iSauk  Rapids  Basin  . 
Fridley^e  Bar  Basin ^ 


The  tables  of  rainfall  for  1875  show — 

Inch 

At  Saint  Paul : 30.t56pwci 

At  F<»rt  Snelling '27. 12  pwd 

At  Fort  Ripley 28.17pi«j 

At  Duluth , 25.13prec 

*  Statement  showing  rainfall^  rainfall  collected  j  and  percentage  of  rainfall  coUecid 
at  Cochituute  reservoir.    From  report  of  Boston  water  board. 


Year. 


1852. 
1853, 
1854. 
1855. 
1856. 
1857. 
1858. 
1859. 
1800. 
1861. 
1862. 
1863. 
1864. 
1865. 

ibeo 


3 


Jnche*. 
47.93 
55.73 
43.15 
54.96 
40.80 
63.10 
48.66 
49.02 
55.44 
45.44 
49.69 
G9.30 
42.60 
49.46 
62.32 


c 
p  & 


46.69 
19.46 
38.24 
19.40 
25.45 
22.36 
27.03 
17.  M 
21.27 
15.58 


fe= 


«  giJ 
o  o  u 


Inches. 

20.61 

43 

19.51 

35 

22.87 

53 

1 

74 

40 

78 

35 

56 

45 

39 

40  I 

43  ' 

25 


Tear. 


1867. 
1868. 
1869. 
1870. 
1871. 
1872- 
1873. 
1874. 
1875. 
1876. 
18n. 
1878. 
1879. 


. 

e 

• 

w, 

— 

M 

<s 

c: 

e 

z 

s 

- 

M« 

••• 

f^ 

•i^ 

Inches. 

Im 

56.25 

49L71 

64.^4 

55  88 

45.» 

48.47 

45^43 

35l9S 

45w49 

4^49 

43.80 

53.58 

3&01 

Ayeniges 


49.50 
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The  basins  above  Pokcgama  Falls,  and  above  the  dam -sites  at  Gull 
Lake  and  Pine  rivers,  are  essentially  the  same  as  over  the  entire  Brain- 
erd  Basin,  so  that  the  factor  representing  the  available  rainfall  may 
apply  to  each.  The  drainage  area  of  the  Brainerd  Basin  is  1,183  square 
miles ;  of  the  Pokegama,  Pine  River,  and  Gull  Lake  basins,  4,162  square 
miles,  or  about  four-sevenths  of  the  area  of  the  Brainerd  Basin. 
Taking  the  flow  past  Brainerd  from  Jibout  the  middle  of  November  to 
July  1,  throwing  out  the  25  days  preceding  the  middle  of  November, 
-we  have,  as  due  from  Pokegama  Falls,  Gull  Lake,  and  Pine  River,  about 
7,500  cubic  feet  per  second  for  100  days'  use ;  or  15,000  cubic  feet  per  sec- 
ond for  50  days'  use.  Let  any  practical  steamboatman  answer  as  to 
what  can  be  done  with  an  assured  navigation  for  50  days  when  the  river 
is  ordinarily  low. 

It  would  certainly  seem  a  very  safe  estimate  to  take  one-fourth  the 
annual  precipitation  over  the  4,162  square  miles  net  area  of  watershed, 
tributary  to  the  river  at  Pokegama  Falls,  and  to  the  Gull  Lake  and 
Pine  River  reservoirs,  as  the  quantity  to  be  impounded  prior  to  July  1. 
Taking  the  least  recorded  average  of  rainfall,  viz,  25  inches,  we  have, 

^    «4.K        4.    ^       4162  X  5280*  X  0.521  ,.^ 

using  one-fourth  as  factor,  ^ os^ss =  quantity  per  sec- 

100  X  86,400  *^  ^ 

Olid  for  100 days;  Q  =  6,923  cubic  feet  per  second.  Now,  accepting  the 
latter  as  the  safer  estimate,  we  can  still  obtain  the  6,400  cubic  feet  per 
second,  to  add  to  the  5,800  cubic  feet  assumed  (though  altogether  too 
low)  average  low-water  discharge  for  100  days  from  July  1,  by  with- 
drawing 523  cubic  feet  per  second  for  100  days,  which,  stored  and  used 
for  40  days  prior  to  June  1  for  logging  and  na\igatiou,  the  date  of 
opening  the  latter,  though  set  at  May  1^  not  obtaining  by  any  means 
upon  the  river  above  Brainerd,  have,  to  teed  the  stretch,  above  Brain- 
erd, prior  to  opening  the  reservoirs,  1,307  cubic  feet  per  second,  and  to 
this,  which  would  occur  just  at  the  foot  of  the  falls,  must  be  added  the 
contributions  of  the  watershed  from  the  falls  to  Brainerd,  minus,  of 
course,  those  of  the  Pokegama,  Gull  Lake  and  Pine  River  basins. 

1  see  as  yet  no  reason  for  changing  unfavorably  to  the  reservoirs  the 
figures  rendered  in  my  reports  of  December  12,  1879^  and  January  15, 
1880,  excepting  as  to  cost,  an  increase  of  which,  within  ordinary  limits, 
would  be  but  a  '*  bagatelle,"  provided  they  prove  of  the  value  to  the 
main  Mississippi  River  below  Saint  Paul  that  has  been  accorded  them. 
The  main  question  as  to  advisability  seems  to  hinge  upon  their  eifect  as 
auxiliaries  to  works  of  contraction  upon  the  main  Mississippi  below 
Saint  Paul,  a  stretch  of  river  not  under  my  jurisdiction  in  any  way. 

The  many  questions  that  have  been  raised  by  professionals  as  to  loss 
by^  evaporation,  absorption,  wants  of  vegetation,  capilarity,  effect  of 
cultivation,  denudation  and  reforesting  of  wooded  districts,  dip  of  strata 
towards  or  from  streams,  &c.,  have  all  been  presented,  and  most  of  them 
answered  by  me  in  former  reports.  As  to  cultivation  of  soil  following 
or  not  deforesting  of  countries,  probably  no  one  of  observation  denies 
that  thoroughly  plowed  soil  with  furrows  at  right  or  acute  angles,  and 
even  with  furrows  parallel  to  the  direction  of  ffow  of  surface  water,  re- 
tains much  of  the  first  drainage  following  rains.  If  much  of  this  water 
settles  through  the  ground  so  as  to  reach  a  hard-pan,  it  will  filter  into 
or  from  the  stream  according  to  the  dip  of  strata  and  according  to  ele- 
vations of  certain  points  of  the  strata  above  the  beds  of  the  streams. 
Borings  might  determine  much  towards  answering  all  these  questions, 
provided  money  and,  especially,  four  or  five  decades  of  time  were  avail- 
able. 
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As  to  daily  or  hourly  gaagiogs  for  a  year  or  several  years  at  the  oat 
of  several  typical  basins  so  as  to  compare  the  auuual  flow  with  the  pi 
uct  obtained  by  multiplying  the  drainage  area  of  such  basin  by  the 
corded  precipitation  for  one  year  (or  several  years),  the  necessity  of  s: 
has  been  fully  recognized  in  my  previous  reports  and  strongly  urge< 

But  as  the  case  has  been,  we  found  it  best  to  take  at  the  outset 
first  step,  viz.  to  find  places  to  store  water,  their  capacities,  &c.  Tl 
simultaneously,  if  possible,  to  find  how  much  water  coald  be  placed 
them  and  what  such  quantity  of  water  would  accomplish.  The  seen 
step,  upon  which  we  have  already  entered.,  consists  in  obtaining  the  ral 
of  flow  to  rainfall,  and  borings  and  digging  of  wells,  to  satisfy  the  g 
logical  querist.  The  third  step  to  consist  in  construction  and  operat 
of  dams  dependent  upon  full  facts  rendered,  conclusions  arrived 
appropriations  by  Congress,  &c. 

In  order  to  meet  questions  that  will  certainly  arise,  it  seems  best 
eontinue  the  obsen^ations  by  stationing  a  gauging  party  at  the  outlet 
a  defined  basin  at  each  of  the  Upper  Mississippi,  Saint  Croix,  Chipper 
and  Wisconsin  Eiver  headwaters,  and  to  establish  meteorological  static 
at  each ;  the  time  to  cover  not  less  than  a  year;  observations  to  be  ma 
daily,  and,  if  possible,  hourly.  Also  to  make  borings  at  aU  projected  da 
sites;  to  better  report  upon  the  resources  of  the  coimtry ;  to  work  up  pi 
and  future  records,  maps,  drawings,  estimates,  &c,  For  one  seasoi 
operations,  as  thus  delineated,  not  less  than  $47,000  will  be  required. 


KECAPITULATION  OF  ESTIMATES. 


1 


l! 


In  this  I  include  the  system  for  the  headwaters  of  the  Missis^ipi 
Saint  Croix,  Chippewa,  and  Wisconsin  rivers.  I  will  consider,  first,  tl 
sources  of  the  Mississippi. 

The  report  of  1875  gave  as  the  cost  of  the  dams  necessary— 

At  Winnibigoshish ^,969! 

At  Leech  Lake 55,(W" 

At  Mud  Lake 31  TSi 
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cent,  to  the  estimates  already  given,  supposing,  of  course,  that  the  United 
States  Government  desires  fcst-class  and  permanent  work.  The  sum 
total  of  the  seven  proposed  dams  at  the  sources  of  the  Mississippi  will 
then  be  $558,135.08,  and,  if  telegraph  lines  be  necessary,  $573,660.08. 

The  cost  of  the  system  of  dams  upon  the  Saint  Croix,  Chippewa,  and 
Wisconsin  rivers,  notM  in  my  report  of  January  15, 1880,  was  placed 
at  $988,338.80.  To  this  estimate  I  would  add,  in  the  light  of  recent  ex- 
aminations upon  the  sources  of  the  Mississippi  Eiver,  25  per  cent.,  bring- 
ing the  estimate  up  to  $1,335,423.50. 

The  total  first  cost,  then^  of  the  entire  system  for  the  Mississippi,  Saint 
Croix,  Chippewa,  and  Wisconsin  rivers  is  estimated  at  $1,809,083.50. 
This  is  exclusive  of  land  damages — a  problematical  sum. 

I  would  especially  call  attention  to  the  valuable  report  of  Mr.  Charles 
Wanzer,  assistant  engineer,  marked  Appendix  1,  herewith,  it  being  well 
worthy  of  perusal. 

Very  respectfully,  your  obedient  servant,  , 

Chas.  J.  Allen, 

Caj)tain  of  Engineers. 

Eiig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A, 


Appendix  A. 

2Ionthlif  mean  rahtfall  at  Wausauj  Wia.y  and  at  Leech  LakCf  Duluthf  and  at  Saint  Paul, 

Minn, 

1879.  FOR  ELEVEX  MONTHS. 


Locality. 

February. 

• 

1 

0.64 

April. 

May. 

i 

9 

• 

3.92 

< 
5.06 

to 

\o      September. 

October. 

November. 

1 

Total. 

Waufliiii .......  ....a..... 

2.12 

1.05 

3.58 

2.17 

L55 

4.41 

3.51 

30  98 

•Leech  Lake 

Duluth 1 ^ 

1 - 

****** 

Saint  Paul ' 

1 

•••••• 

1880, 

FOK  ONE  YEAR. 

• 

a 

L98 
L31 
1.86 
1.74 

• 

1 

O 

L42 
2.39 

2.18 

November. 

1 

Q 

1.05 
L39 
L62 
2.69 

Locality. 

• 

s 

E 

0.65 

• 

L70 

• 

•c 

a* 
< 

3.10 

1^ 

• 

9 

• 

9 
bC 

9 

< 

2.91 

• 

t 

Wansau 

Leech  Lake ...... 

L88 

2.65 

14.23 

6.24 

0.80 
0.97 
2.89 
2.93 

38.61 
6.06 

Duluth 

L21 
0.81 

L57 
0.97 

2.43 
2.30 

3.17 

L58 

4.31 
2.63 

10.40 
5.55 

i.98 
2.75 

4.35 
3.63 

38.11 

SaintPaul 

29.76 

Appendix  B. 

opinion  of  the  attorney-gexkral  of  the  united  states,  relative  to  land 
to  be  overflowed,  etc.,  in  the  chippewa  indian  reservation,  by  construc- 
tion of  reservoir  at  lake  winnibigoshish. 

Department  of  Justice, 
JVashingtonj  D.  C,  August  13,  1880. 

Sir:  Referring  to  tlie  claase  of  the  river  and  harbor  improvement  bill,  approved 
uue  14,  18;50,  which  appropriates  "for  the  reservoirs  at  the  headwaters  of  the  Mis- 


u 
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sissippi  River,  to  be  nsed  in  the  constrnction  of  a  dam  at  Lake  Winnibigoebisk,  sevaity- 
live  tnonsand  dollars:  Prorided,  That  all  in  juries  occasioned  to  indiviaaals  by  ovetflov 
of  their  lands  shall  be  ascertained  and  detennined  by  agreement,  or  in  accordance  vitk 
the  laws  of  Minnesota,  and  shall  not  exceed  in  the  aggregate  five  tbonsand  dQlltts.' 
Yonrs  of  the  22d  of  July  states  that  an  actual  survey  ascertains  that  all  of  the  land  t» 
be  overflowed  will  be  within  the  limits  of  the  reservation  secured  to  tbe  Chippevi 
Indians  by  treaty  February  22,  1855,  and  thereupon  you  submit  for  my  considentio& 
the  following  questions : 

*'  1.  Can  the  United  States,  in  its  own  right,  appropriate  sncb  of  tbe  lauds  as  viD 
be  overflowed  ?  and  if  not — 

"2.  Would  the  right,  if  acquired,  to  cut  the  timber  on  the  lauds  to  be  overflo¥<ii 
within  the  limits  of  the  reservation,  to  be  paid  for  in  the  same  way  as  other  matemk 
and  the  ri^ht  to-overflow  the  land  in  perpetuum,  to  be  paid  for  out  of  the  $5,000  prs- 
vided  for  injuries,  &c.,  satisfy  the  requirements  of  the  act? 

"3.  What  person  or  persons  are  authorized  to  treat  with  the  War  Department* 
its  agents  for  the  transfer  of  the  land  in  question?" 

First.  Tlie  Indians  usually  have  only  the  right  to  occupy  their  lauds,  while  thecoa- 
plete  ultimate  title  and  the  exclusive  right  of  acquiring  posseasion  is  held  by  the  natiooii 
government,  independently  of  the  will  of  the  Indian  tribes.  (Johnson  r«.  MclntoiiL 
8  Wbeat.,  603;  Cherokee  Nation  r«.  Georgia,  5  Pet.,  17.) 

\^ether  the  Chippewas  in  Minnesota  have  only  this  general  right,  or  whetber 
under  the  treaty  aforesaid,  they  have  a  more  valuable  title  to  these  lauds,  in  either 
case  the  United  States  unquestionably  has  the  |wirer,  and  Cougress  must  judge  of  th* 
emergency  in  which  it  is  rightfully  exercised,  to  take  any  lands  ovmed  or  occupied  br 
Indians,  as  well  as  those  of  white  or  other  citizens. 

The  real  question  in  the  present  case,  as  it  seems  to  me,  is  whether  or  not  Congre* 
by  the  above-quoted  language  of  the  act  of  June  14,  1880,  has  evinced  an  intention  t» 
exercise  this  right  of  eminent  domain  or  of  supreme  sovereignty  as  to  lands  ljin| 
within  the  Chippewa  Indian  Reservation. 

As  to  the  lauds  of  private  or  individual  owners,  outside  the  reservation,  this  pur- 
pose is  made  sufficiently  apparent  by  the  proviso.  The  terms  of  this  proviso,  howevei 
cannot  be  extended  so  as  to  embrace  these  Chippewa  tribal  lands,  because  expreselj 
conflned  to  the  lands  of  individuals,  and  because  there  would  be  no  propriety  in  l»i- 
lowing  the  laws  of  Minnesota  relating  to  the  sale  or  appropriation  of  property  as  tt 
^this  peculiarly  situated  territory  of  exclusively  Federal  jurisdiction. 

It  may  be  further  observed,  that  while  the  proviso  limits  the  amount  to  be  paidv 
compensation  for  injuries  by  overflow  to  the  lands  of  individuals  to  $5,000,  the  cob- 
mnnication  of  the  Engineer- in-Chief,  to  which  you  invite  my  attention,  states  that  tbe 
damage  to  the  Chippewa  lands  bv  such  overflow  will  exceed  the  whole  sum  appw- 
priated  for  the  construction  of  the  dam.  This  tends  to  show  that  there  was  no  desifs 
.  to  take  these  lands  by  overflow,  making  just  compensation. 

It  is  probable  that  Congress  intended  to  take  them  without  awarding  any  compra- 
sation,  or  providing  any  means  by  which  its  proper  measure  should  be  ascertain^^ 
To  me  this  seems  very  improbable.-  I  cannot  think  Congress  would  make  it  a  condi- 
tion precedent  to  entering  upon  this  work,  or  to  expending  this  appropriation  upon  it. 
that  the  injuries  occasioned  to  individuals,  as  deflnitely  ascertained,  should  not  exceed 
$5,000,  and  yet  leave  the  Chippewa  damages  indefinite,  unlimited,  without  Mv 
method  of  present  or  future  appraisement.  Nor  can  I  believe  that  Congress  decigwd 
to  take  them  without  ever  making  compensation  therefor;  such  a  course  would  »« 
be  in  accordance  with  that  heretofore  uniformly  pursued  in  dealing  with  the  Indians 
nor  at  all  consonant  with  the  plainest  principles  of  justice.  True,  tbe  Indians  ordi- 
narily have  no  title  to  the  soil  in  fee,  though  they  do  sometimes  acquire  it  by  «»- 
tract  with  the  United  States;  but  the  Supreme  Court  of  the  United  States  hastwiff 
within  the  last  ten  years  declared  *'the  right  of  the  Indians  to  their  occupancy  ists 
sacred  as  that  of  the  United  States  to  the  fee."  (United  States  r».  Cook,  19  Wall.,  5SS. 
top;  Beecherr«.  Wetherby,  95  U.  S.,  526,  top.) 

In  delivering  the  opinion  in  this  last-cited  case.  Field,  J.,  observes  "  that  occnpaDfV 
could  only  be  interfered  with,  or  determined,  by  the  United  States.  It  is  to  bo  ^ 
Bumed  that  in  this  matter  the  United  States  would  be  governed  by  such  consideraticMJ^ 
'of  justice  as  would  control  a  Christian  people  in  their  treatment  of  an  ignorant  &sd 
dependent  race"  (1)5  U.  S.,  525). 

From  a  clause  simply  appropriating  a  specific  sum  to  construct  a  dam,  we  cannot. 
properly,  infer  a  ]>urpos6  to  dispossess  the  Indians  without  any  provision  for  tbcir 
compensation.  They  have  not  been  so  dealt  with  heretofore.  In  the  opinion  of  Mar- 
shall, C.  J.,  in  the  case  of  the  Cherokee  Nation  vs,  Greor^ia,  uhi  sup.,  it  is  obsened 
that  "  the  Indians  are  acknowledged  to  have  an  unquestionable  and  heretofore  nn- 
qnestioned  ri^ht  to  the  lands  they  occupy  until  that  right  shall  be  extinguishe<l  by  i 
voluntary  cession  to  our  covemment "  (5  Pet. ,  17).  There  has  been  no  such  extingnikk- 
ment  of  their  right  to  tne  lands  to  be  flowed  by  the  erection  of  the  dam  in  question. 
Out  of  the  lands  ceded  by  these  Indians  to  the  United  States  by  treaty  of  Febniary 
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22)  1855  (10  Stat^.,  1165,  A^t.  I),  the  land  in  qaestion  was  expressly  reserved  by  the 
second  article  (10  Stats.,  1166,  Art.  II).  Prior  to  the  approval  of  the  act  of  March  3, 
1871,  chap.  120,  sec.  1  (16  Stats.,  566),  such  voluntary  cessions  to  extinguish  the  Indian 
title  have  been  made  by  means  of  treaties  for  reasons  indicated  in  the  decisions  of  the 
Supreme  Court  in  the  before-cited  and  many  other  cases.  This  act  of  March  3, 1871, 
is  now  found  in  Revised  Statutes,  '^  Section  2079.  No  Indian  nation  or  tribe  within 
the  territory  of  the  United  States  shall  be  acknowledged  or  recognized  as  an  independ- 
ent nation,  tribe,  or  power,  with  whom  the  United  States  may  contract  by  treaty ;  but 
no  obligation  of  any  treaty  lawfully  made  and  ratified  with  any  such  Indian  nation  or 
tribe  prior  to  Marcn  third,  eighteen  hundred  and  seventy-one,  shall  be  hereby  invali- 
dated or  impaired." 

This  act,  then,  did  not  affect  the  rights  of  these  Chippewas.  Since  its  passage, 
when  it  has  become  desirable  to  extinguish  the  Indians'  right  of  occupany.  Congress 
lias,  by  preliminary  enactments,  authorized  agreements,  conditional  upon  its  approval, 
to  be  made  with  the  Indians,  and  subsequently  ratified  them  if  satisfied  with  their 
terms.  One  example  of  this  course  will  be  cited.  The  act  of  June  20, 1878,  chap.  3.59 
(20  Stats.,  232),  authorized  a  commission  to  arrange  with  the  Utes  for  their  removal 
in  Colorado ;  the*act  approved  June  15,  1880,  accepts  and  ratifies  the  agreement  thus 
made. 

In  view  of  the  whole  history  of  our  dealings  with  the  Indians,  early  and  recent,  of 
their  anomalous  and  dependent  situation,  unable  to  sue  in  the  Federal  courts  (5  Pet., 
17),  and  not  amenable  to  the  laws  and  courts  of  any  State  for  acts  done  upon  their 
respective  reservations,  I  cannot  deduce  a  purpose  upon  Uie  part  of  Congress  to  eflect 
a  total  change  of  policy  and  to  invalidate  the  treaty  securing  to  these  Chippewas  the 
peaceful  occupancy  of  the  land^  in  question,  as  an  inference — and  by  no  means  an  ob- 
vious or  necessary  one,  but  rather  the  contrary — from  the  language  of  a  single  clause 
of  a  voluminous  appropriation  act  allowing  a  given  sum  to  be  expended  iu  the  erection 
of  a  reservoir  dam  at  a  designated  point. 

While,  then,  I  think  the  United  States  has  the  power,  in  the  construction  of  this 
clanrif  to  take  by  overfiow  necessary  lands  and  to  appropriate  materials  thereon  for  its 
erection,  I  also  think  that  Congress  has  not,  in  the  legislation  submitted  to  my  exam- 
ination, exercised  this  power  so  far  as  the  Chippewa  Indian  Reservation  is  Ci>ucerned, 
and  that  there  is  no  authority  given  to  overflow  any  part  of  this  reservation  or  to  take 
timber  or  materials  therefrom.  If  this  is  a  fatal  hinderance  to  the  prosecution  of  the 
improvement,  further  Congressional  action  must  be  invoked. 

Second.  In  reply  to  your  second  question — though  the  conclusion  above  stated  may 
preclude  the  necessity  of  any  reply — I  would  say  that  the  Indians  do  not  own  the 
timber,  have  no  right  to  cut  it  themselves,  except  for  the  sole  purpose  of  improving 
the  land,  and  cannot  sell  it  to  anybody  else.  This  is  expressly  determined  in  United 
States  i?«.  Cook  (19  Wall.,  591).  Having  only  the  right  to  occupy  the  land,  timbered 
or  other,  they  should  only  be  compensated  for  the  injury  done  to  this  occupation,  and 
not  for  the  value  of  the  timber,  &c.  But  Congress  has  not  provided  for  the  cutting  of 
tliis  timber  any  more  than  for  the  overflow  of  the  soil.  Taking  land  by  overflowing 
it  is  an  exercise  of  the  right  of  eminent  domain.  (Pumpelly  vs.  Green  Bay  Company, 
13  Wall.,  166.)  The  act  of  June  14,  1880,  not  giving  the  authority  to  the  ofticers  of 
tlie  United  States  so  to  take  land  within  the  Indian  reservation,  cannot  be  held  to 
have  conferred  upon  the  Indians  a  power  to  sell  it,  or  make  any  agreement  about  it, 
wnich  they  did  not  before  possess. 

Third.  The  foregoing  observations  give  this  answer  to  your  third  inquiry:  that 
there  is  no  person  authorized  to  treat,  either  on  the  part  of  the  United  States  or  of  the 
Indians,  for  the  transfer  of  the  lands  in  question. 

The  papers  which  accompanied  your  letter  are  herewith  returned. 
Very  respectfully, 

Chas.  Devexs, 
Attorney- G(^€ral, 

Hon.  Alexander  Ramsey,  Secretary  of  War, 


Appendix  C. 

Surveys  and  Examinations  on  the  Upper  Mississii»pi  River  fou  Proposed 

Reservoirs. 

report  of  mr.  w.  s.  morton,  assistant  exgixf.er. 

Engineer  Office,  United  States  Army, 

Saint  Paulf  Minn.j  December  15,  1880. 

Sir:  I  have  the  honor  to  submit  the  following  report,  of  examinations  and  surveys 
of  Gull  Lake  and  Pine  River  reservoirs,  and  the  completion  of  the  gurvey  of  Lake 
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while  the  valuable  lands  (timber  lands)  are  almost  entirely  above  flowage.     The  g 
eral  character  of  the  soil  is  a  fine  sand,  varying  in  depth  from  4  to  15  feet. 

The  timber  over  a  large  portion  of  the  reservoir  is  almost  worthless,  largely  cona 
ing  of  '^jack''  pine,  which  has  bat  little  market  value.  Norway  and  wlut«  pine 
also  found  and  constitute  the  most  valuable  possessions  of  the  countrv  ;  the  land 
general,  being  unfit  for  agricultural  purposes.  Some  hay  meadows  will  be  subjeci 
overflow,  and  these,  ih  connection  with  three  farms  and  their  improvements,  compj 
a  large  percentage  of  the  damage. 

A  table  of  laud  damages  for  both  Gull  Lake  and  Pine  River  reservoirs  is  fipx>en^ 

The  pine  timber  is  found  almost  exclusively  on  lands  from  15  to  50  feet  above 
lakes.    The  greater  part  of  that  near  the  lake  shores  and  easy  of  access  has  been  c 
while  a  large  amount  yet  remains  that  lies  some  distance  back  from  the  water.    li 
way  pine  predominates,  although  last  year,  of  14,000,000  feet,  board-measure,  tal 
out  tnrough  Gull  Lake  River,  skbont  one-half  was  white  pine. 

The  initiatory  work  done  on  the  reservoir  consisted  in  the  selection  of  a  dam-fi 
and  the  establishment  of  the  height  of  the  dam. 

A  suitable  location  was  found  half  a  mile  below  Gull  Lake,  on  Gull  Lfake  Hiv 
which  differs  but  little  in  position  and  extent  from  that  reported  npon  by  Maj.  F. 
Farquhar,  in  1875.  Two  borings  were  make  on  the  dami-site,  and  a  third,  400  f< 
above  it,  in  the  river  bottom.  The  results  of  the  several  borings  are  given  in  t 
following  tables,  which  borings,  from  subsequent  examinations,  1  would  judge  to  gi 
a  fair  representation  of  the  general  character  of  the  soil  throughout  the  reserVoir. 

Borings  at  Gull  Lake  dam-site. 
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First  boring.                                  Second  boring. 

Third  boring. 

Depth   in 
feet. 

Material. 

Depth   in 
teet. 

Material. 

Depth   in 
feet. 

Material 

Oto  4.3 
4.3  to  8.0 

8.0  to  12.0 

12.0  to  13.6 

13.6tol6.0 
10.0  to  2 1. 6 
21.6  to  22.0 

22.0  to  27.5 

Fine  sand. 
Yellow   sand    and 

clay, 
l^ellow  sand  and 

clay;   15  per  cent,  i 

of  blue  clav. 
Brown   sana  with 

some  clay. 
Gray  sand  and  clay.  ! 
Gray  qoicksand.         i 
Small  gravel  with 
*    gray  sand.               1 
Qaicksand. 

Oto  1.0 
1.0  to  3.0 

3.0  to  4.0 

4.0  to  4.7 

4.7  to  19.5 
19.5  to  24.3 

24.3to27.6 

Black  soil. 

Sand    and    small 

stones. 
Water  and   larj^e 

rocks,  with  a  thm 

layer  of  blue  clay 

at  bottom. 
Yellow  sand  and 

part  clay. 
Quicksano. 
Coarse  sand  mixed 

with  tine  gravel. 
Yellow  sand. 

Oto  4.5 

4.5  to  8.7 

8.7  to  10.4 
10.4tolLl 

11.1  to  12.0 

12.0  to  25. 1 

25.1  to  27.8 

• 

Black   surface  m 

and  peat 
Gray  sand  and  r 

ter. 
Quicksand. 
Gravel  .and    bli 

day. 
Coarse    gray  ■>> 

and  small  stooei 
Quicksand. 
Coarse  yellow  m 

with    gravel  n 

small  stones. 
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The  drainage  area  of  Gull  Lake  River  is  235.97  square  miles.  Assuming  25  inches 
as  the  mean  annual  rainfall  of  this  region,  and  that  seven-tenths  feet  of  the  rainfall 
is  discharged  by  the  river,  we  have  a  yearly  supply  to  the  reservoir  of  4,604,926,233 
cubic  feet,  equal  to  a  mean  discharge  of  146.02  cubic  feet  per  second.  Still  further 
reducing  this  amount  by  taking  from  the  drainage  area  the  area  of  the  reservoir  sur- 
face, to  allow  for  the  increased  evaporation  surface,  we  have  3,884,905,220  cubic  feet 
as  the  available  discharge.  This  amount,  as  reduced  from  the  drainage  ai*ea,  is  very 
closely  checked  by  the  gauging  of  Gull  Lake  River.  In  the  subsequently  designated 
ilowage  lines,  the  heights  given  refer  to  the  low- water  surface  of  Gull  Lake  as  a  datum 
plane. 

There  is  a  fall  of  half  a  foot  from  the  lake  to  the  dam-site.  To  hold  this  supply,  a 
dam  9  feet  in  height  will  be  necessary,  which  will  give  a  flowage  of  &^  feet  on  Gull 
Lake. 

The  character  of  the  country  will  admit  of  a  12-foot  flowage,  and  a  survey  for  a  res- 
ervoir with  a  12^foot  dam  was  made. 

With  this  flowage,  10,385,075,643  cubic  feet  can  be  stored.  Two  dikes  will  be  nec- 
essary as  adjuncts  to  this  latter  dam  to  prevent  overflow  to  the  reservoir  banks.  I 
would  recommend  the  construction  of  a  12i-foot  dam  at  this  point  as  a  work  more  in 
accordance  with  wise  economy,  as  the  beneflcial  results  would  be  increased  two  and 
a  half  times  by  the  3.5  feet  adaitionai  height  at  less  than  one-third  additional  cost. 
It  would  double  the  supply  to  the  Mississippi  River  in  seasons  of  extreme  low-water, 
which  occurs  every  two  or  three  years.  A  little  over  two  and  a  half  years,  with  an 
annual  rainfall  of  25  inches,  would  be  required  to  fill  the  reservoir. 

The  following  tables  give  the  respective  cost  of  9  and  12^foot  dams.  These  esti- 
mates are  6arefully  made  and  with  due  reference  to  the  location  of  the  work  as  regards 
material,  labor,  and  accessibility. 

GULL  LAKE. 

Nine-foot  dam. 

Embankment,  gravel,  440  cubic  yards,  at  $1.50  per  cubic  yard $660  00 

Embankment,  rock,  660  cubic  yards,  at  |1.75  per  cubic  yard 1, 155  00 

Earthwork,  including  puddle  wall t 23,206  50 

Sheet  piling,  pine,  117,600  feet,  B.  M.,  at  $14  per  M 1,646  40 

Cross-ties.  2,640  linear  feet,  at  5  cents  per  foot 132  00 

Driving  sheet  pilingf 1 980  00 

27, 779  90 
Length  of  dam,  350  feet. 

Sluices. 

Timber,  83,521  feet,  B.  M.,  at  $14  per  M $1,169  30 

Three  gates,  at  $250  each 750  00 

Labor  and  iron  on  timber,  at  $6  per  M 501  13 

2, 420  43 
Pool  crib  and  sluice  foundations. 

Piling,  3,700  linear  feet,  at  15  cents  per  foot $555  00 

Timber,  172,022  feet,  B.  M.,  at  $14  per  M 2,408  31 

Labor  and  iron  on  timber 1,032  13 

Brush  for  protection 278  00 

Rock  for  protection 486  50 

Rock  for  filling  cribs,  1,100  cubic  yards,  at$2 2,200  00 

6,959  94 
Log-sluioef  and  crib  for  sluice. 

Timber,  146,264  feet,  B.  M.,  at  $14  per  M $2,047  70 

Piling,  1,152  linear  feet,  at  15  cents  per  foot 172  80 

Rock  for  crib,  484  cubic  yards,  at  $1.75  per  yard 847  00 

Labor  and  iron  on  timber,  at  $6 877  58 

3, 945  08 
Coffer-dam. 

Timber,  pine,  58,320  feet,  B.  M.,  at  $14  per  M $816  48 

Kxcavation,  1,070  cubic  yards,  at  50  cents  per  cubic  yard 535  00 

£mbankment,  earth,  3,129  cubic  yards,  at  $1.50  per  cubic  yard 4, 693  50 

Driving  sheet  piling 720  00 

6,764  98 
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UKCAPITULATIOX. 

Total  cost  of  Gull  Lake  dam ^ $27,779^) 

Total  cost  of  sluices 2,420C 

Total  cost  of  pool  and  crib 6,969  ^ 

Total  cost  of  log-sluice 3,945  0? 

Total  cost  of  coffer-dam 6,7(>4^ 

Total  cost  of  road  embankment - 6,333  90 

54,204  23 
Estimate  of  the  cost  of  Gull  Lake  Dam j  for  12-fool  flowage. 

Puddle  wall,  clay,  8,631  cubic  ^ards,  at  |2  per  cubic  yard.... $17, 262  C"'^- 

Excavation  for  dam,  3,882  cubic  yards,  at  40  cents  per  cubic  yard 1,  iv»2  * 

Excavation  for  puddle  wall,  9»042  cubic  yards,  at  60  cents  per  cubic  yard.  5,425  i' 
Excavation  for  pool  foundations,  5,444  cubic  yards,  at  30  cents  per  cubic 

yard 1,633# 

Embankment  for  dam,  12,756  cubic  yards,  at  50  eents  per  cubic  yard 6, 375  W 

Gravel  for  slope  wall,  612  cubic  yards,  at  $1.50  per  cubic  yard . .' 91^  flJ 

Rock  for  paving,  918  cubic  vards,  at $1.75  per  cubic  yard* 1,60651 

Sheet  piling,  pine,  144,000  feet,  B.  M.,  at  $14  per  M 2,016« 

Cross-ties,  pine,  3,600  linear  feet,  at  5  cents  per  foot 180  » 

Cost  of  driving  sheet  piling 1,200(< 

38, 171  » 
Length  of  dam,  400  feet. 

Sluices. 

Pine  timber,  133,584  feet,  B.  M.,  at  :B14  per  M $l,F70r 

Labor  and  iron  on  timber,  at  ^i  per  M Si)i'^* 

Four  sluice-gates,  at  8250  each i,OW  ft* 

3,6716: 
Fool  crib'tcork. 

Lumber,  pine,  188,056  feet,  B.  M.,  at  ;|^14  per  M $2,632:? 

Rock  for  crib  filling,  1,194  cubic  y^ards,  at  $1.75  ^er  cubic  yard 2,(>S^ 

Rock  for  brush,  278  cubic  yards,  at  $1 .  75  per  cubic  yard 486  3i' 

Piling,  pine,  4,240  linear  feet,  at  15  cents  per  foot 63613b 

Brush 27?' 0^ 

Labor  and  iron  on  lumber,  at  $6  per  M 1,12S3< 

I  

7, 251  1^ 
Total  cost  of  log-sluice,  $4,065.08;  total  cost  of  coffer-dam,  $6,764.98. 

RECAPITULATION. 

Cost  of  dam $:J8,171^ 

Cost  of  coffer-dam ...  ^ 6,764i^ 

Cost  of  log-sluice 4,0©(>' 

Cost  of  pool  and  cribs 7,251  M 

Cost  of  sluices 3,671  6: 

Cost  of  superintendence 1,OOOW 

60,924  Tj 

Note. — This  estimate  includes  the  cost  of  an  extra  crib  outside  of  pool  cribs,  the  log- 
sluice  discharging  into  the  river  proper. 

Dike  Xo.  1,  for  12'foot  flowage. 

Embankment,  earth,  89.6  cubic  yards,  at  50  cents  per  cubic  yard $44^ 

Embankment,  gravel,  120  cubic  yards,  at  $1  per  cubic  yard I'A'  i>i> 

164  ?0 
Length  of  dike,  100  feet ;  average  height,  2.0  feet. 

Dike  Xo.  2,  for  12-foot  flowage. 

Embankment,  earth,  1,821  cubic  yards,  at  50  cents  per  cubic  yard iSQlO  jO 

Embankment,  gravel,  134  cubic  yards,  at  $1  per  cubic  yard 1:M  00 

Embankment,  rock,  225  cubic  yards,  at  $1.50  per  cubic  yard 3375^ 

Excavation,  1,175  cubic  yards,  at  30  cents  per  cubic  yard 35256 

Sheet  piling,  pine.  16,680  feet,  B.  M.,  at  $19  per  M 317  l8 

2. 052  S 
Length  of  dike,  190  feet;  average  height,  6  feet. 
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A  reservoir  with  a  9-foot  dam  will  give  a  discharge  of  499.6  cubic  feet  per  second 
for  a  low-water  period  of  ninety  dav^.  A  12i-foot  dam  will  create  a  reservoir  capable 
of  famishing  every  second  year  a  discharge  of  993.9  cable  feet  for  the  same  length  of 
time,  with  a  surplus  capacity  of  2^656,324)510  cubic  feet  for  the  years  when  the  supply 
exceeds  that  which  would  be  given  by  a  mean  rain-fall. 

The  dam-site  is  but  12  miles  from  Brainerd,  Minn.,  the  lumbermen's  headquarters 
for  this  section  of  country.  Laborers,  supplies,  and  the  necessary  outfit  for  dam  con- 
straction  can  be  obtained  at  this  point.  Sawed  lumber  (sheet  piling,  &c. )  can  be  pur- 
chased at  Chase's  Mills,  7  miles  below  the  dam-site,  at  the  crossing  of  Gull  Lake  River 
by  the  Northern  Pacific  Railroad. 

•    A  gauging  of  Gull  Lake  River,  one-quarter  of  a  mile  below  Gull  Lake,  was  made 
with  very  satisfactory  results. 

The  river  at  the  time  of  gauging  was  near  a  mean  stage.  The  results  show  a  dis- 
charge of  128  cubic  feet  per  second,  the  river  being  one-half  foot  above  low-water. 

The  extreme  range  of  the  river  is  about  2  feet.  It  was  anticipated  that  the  supply 
to  the  reservoir  would  fall  short  of  its  holding  capacity,  and,  with  this  belief  in  view, 
Pelican  Lake  was  examined  with  reference  to  utilizing  its  drainage  area.  The  eleva- 
tion of  the  lake  was  found  to  be  16  feet  above  Gull  Lake.  The  lake  has  no  outlet  nor 
inlets.    Its  natural  drainage  is  through  Pelican  Brook  into  Pine  River. 

A  rise  of  4  feet  would  give  it  an  outlet  in  this  direction.    The  lake  has  a  surface 
area  of  13.7  square  miles,  and  a  total  drainage  area  of  31.39  square  miles.     Its  supply, 
allowing  seven-tenths  of  a  foot  as  the  available  amount  of  rain-fall,  would  be  612,572,083 
cubic  feet. 

The  country  surrounding  the  lake  was  examined  with  reference  to  a  cut  from  the 
lake  to  the  Gull  Lake  watershed,  and  a  feasible  location  cross-sectioned.  The  total 
length  of  the  cut  that  would  be  necessary  is  870  feet,  at  a  cost  of  $1,268.  The  water 
supply  to  the  lake  is  evidently  evaporated  from  its  surface,  with  the  exception  of  the 
amount  that  may  percolate  through  into  Pelican  Brook.  The  supply  that  would  be 
furnished  to  Gull  Lake  by  the  proposed  cut  would  be  inappreciable. 

The  main  road  from  Brainerd  to  Leech  Lake  Indian  Agency  passes  through  the 
reservoir,  and  in  two  places  will  need  embankment  to  bring  it  above  flowage.  The 
longer  and  more  expensive  of  the  two  will  be  necessary  at  the  crossing  of  tne  creek 
connecting  Round  and  Gull  lakes  near  "Gray's  Ranch."  The  second  embankment 
w^ill  be  required  one-quarter  of  a  inilo  above  **'Roy'8  Ranch."  The  lengths  and  aver- 
age heights  of  the  embankments,  their  cost,  and  the  cost  of  three  wooden  bridges  that 
will  be  necessary,  one  at  "Gray's  Ranch,"  and  the  other  two  at  Fish  Trap  and  Cullen 
creeks,  are  given  below. 

Boad  embankmenty  for  Q^-foot  flowage^  at  Gray*8  Eanch. 

Embankment,  earth,  7, 181  cubic  yards,  at  40  cents  per  cubic  yard $'i,  872  40 

Riprap,  rock,  800  cubic  yards,  at  §1.50  per  cubic  yard 1,200  00 

Cost  of  new  road 105  00 


4, 177  40 
Hoad  embankmenty  for  8^-foot  flowage^  one-quarter  mile  above  Roy^s  Ranch, 

Embankment,  earth,  1,200  cubic  yards,  at  40  cents  per  cubic  yard $480  00 

Riprap,  rock,  220  cubic  yards,  at  $1.50  per  cubic  yard 3.'^0  00 

Three  wooden  bridges,  each  48  feet  long,  at  $365.50  each 1, 096  50 

Superintendence  for  both  embankments 250  00 

2, 156  50 
Road  cmjbankmenty  at  Grag^s  for  12'foot  flowage. 

Embankment,  earth,  1.3,774  cubic  yards,  at  40  cents  per  cubic  yanl $5,509  60 

Embankment,  rock,  1,628  cubic  yards,  at  $1.50  per  cubic  yard 2,442  00 

Three  wooden  bridges,  each  48  feet  long,  at  $365.50 1, 096  50 

9,048  10 
Length  of  embankment,  1,.')30  feet;  average  height,  8.4  feet. 

Road  embankment,  one-quarter  mile  above  Roy^s,  for  12'foot  flowage. 

Embankment,  earth,  3,273.5  cubic  yards,  at  40  cents  per  cubic  yard $1,309  40 

Embankment,  rock,  436  cubic  yards,  at  $1.50  per  cubic  yard 644  00 

Superintendence  for  both  embankments 300  00 

2,253  40 
Length  of  embankment,  630  feet;  average  height  8.4  feet. 

Total  cost  of  embankments $11,301  .'lO 

Cost  of  new  road 105  00 

11.406  50 


Cross-sections  with  tlie  levels  were  run  back  from  located  points  aboTe  flovi 
means  of  which  the  dowa^e  lines  and  intermediate  contours  were  established 
elevations  of  all  the  lakes  were  carefully  determined,  as  were  also  the  eleritifl 
extent  of  the  different  swamps  encountered.  The  topography  of  the  countrT. 
as  the  character  of  the  soil  and  timber,  was  noted,  while  the  character  of  th 
liable  to  overflow  was  observed  as  far  as  possible.  In  some  cases  stakes  were 
at  the  flowage  line  to  mark  the  boundary  of  the  damaged  lands.  Twcnty-s 
were  consumed  in  the  survey  of  this  reservoir. 

Total  cost  of  dam  for  9  feet  rise,  with  road  embankment $S4 

Total  cost  of  dam  for  9  feet  rise,  without  road  embankment 48 

Total  cost  of  dam  for  1*2|  feet  rise,  without  road  embankment 63 

Total  cost  of  dam  for  12^  feet  rise,  with  road  embankment 74 

These  estimates  include  the  cost  of  bridges  and  changing  the  location  of  the 
road.  One  thousand  dollars  should  be  added  to  the  estimated  cost  of  ther 
without  road  embankments,  for  damages  that  may  be  claimed  by  the  fanner 
near  Gull  Lake,  on  account  of  the  changed  location  of  the  Leech  Lake  rotd. 

Operations  on  Pine  River  reservoir  were  commenced  September  9,  the  in 
worK,  as  at  Gull  Lake,  consisting  in  the  selection  and  location  of  a  suitable  d 

The  most  favorable  situation  was  found  on  Pine  River,  one-quarter  mile  bek 
Lake.  The  country  on  either  side  of  the  dam-site  has  a  general  elevation  of 
to  25  feet  above  Cross  Lake. 

Careful  instrumental  examinations  of  this  section  resulted  in  the  adoption  q 
17.5  feet  in  height,  the  greatest  available  height  compatible  with  perfect  seem 
run-aroands.  This  dam  will  raise  the  surface  of  Cross  Lake  16  feet  above  loi 
Building  material,  with  the  exception  of  clay^  can  be  obtained  within  efusj  i 
the  dam-site.    The  nearest  dex>osit  of  clay,  as  far  as  known,  lies  4  miles  distoo 

The  foundations  will  rest  on  a  stratum  of  '^hard-pan"  (coarse  sand^  gn' 
small  pebbles,  cemented  together  'svith  clay),  impervious  to  water.  The  borinj 
in  the  table  below  illustrate  the  general  character  of  the  country  over  a  grei 
of  the  reservoir. 

In  the  tables  following  are  also  given  the  dimensions,  amount  of  material, : 
of  tlie  proposed  dam. 

Borings  at  Pine  River  dam-HU. 


First  boring. 

Second  boring. 

Third  boring. 

Depth  in 
tcet. 

1 

Material. 

1 

D^PtJi"              M.teri.1. 

Depth  in 
feet 

Mate 
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Pine  Jiiver  Dam^  far  16-fooi  flawage. 

Puddle  walls,  clay,  10,334  cubic  yards,  at  $2  per  cubic  yard $20, 66>'  00 

Excavation  for  wall,  9,982  cubic  yards,  at  60  cents  per  cubic  yard 5, 9d9  20 

Excavation  for  dam,  5,056  cubic  yards,  at  40  cents  per  cubic  yard 2, 022  40 

Embankment  for  dam,  earth,  20,329  cubic  yards,  at  50  cents  per  cubic  yard .  10, 164  50 

Excavation  for  pool,  5,953  cubic  yards,  at  30  cents  per  cubic  yard 1, 785  90 

Gravel  slopes,  gravel,  1 ,071  cubic  yards,  at  $1.50  per  cubic  yard 1, 607  00 

Rock  paving,  rock,  li607  cubic  yards,  at  $1.75  per  cubic  yard 2, 812  25 

Sheet  piling,  pine,  163,200  feet,  B.  M.,  at  $14  per  M . , 2, 284  80 

Cross-ties,  6,000  linear  feet,  at  5  cents  per  foot 300  00 

Longitudinal  timbers,  30,000  feet,  B.  M.,  at  $14  per  M 420  00 

Driving  piling,  27,200  linear  feet,  at  5  cents  per  foot 1, 360  00 

49,414  05 
Coffer-dam. 

Timber,  58,320  feet,  B.M.,  at  $14  per  M |816  48 

Excavation,  1,070  cubic  yards,  at  50  cents  per  yard 535  00 

Embankment,  3,129  cubic  yards,  at  $1.50  per  yard 4,693  00 

Driving  sheet-piling 720  00 

6,764  98 
Pool  crib  and  sluice  foundations. 

Timber,  pine,  211,305  feet,  B.M.,  at  $14  per  M $2,958  27 

Kock  for  cribs,  rock,  1,254  cubic  yards,  at  $1.75  per  yard 2, 194  50 

Brush  for  protection,  brush 278  00 

Rock  for  protection,  rock 556  OO 

Piling,  5,312  linear  feet,  at  15  cents  per  foot 796  go 

Labor  and  iron  on  timber,  at$6per  M 1,267  83 

Superintendence 2,000  00 

10, 051  40 
Sluices, 


Timber,  224,485  feet,  B.M.,  at  $14  per  M $.3,142  79 

Six  sluice-gates,  at  $250  each 1,500  00 

Labor  and  iron  on  timber,  at  $6  per  M 1^  346  9^ 

Driving  sheet-piling,  at  5  cents  per  foot - 424  20 

^       ,  .  6,413  00 

Log-sluice, 

Timber,  pine,  160,890  feet,  B.  M.,  at  $14  per  M $2,252  46 

Piling,  1,440  linear  feet,  at  25  cents  per  linear  foot *  360  00 

Rock  for  crib,  rock,  484  cubic  yards,  at  $1.75  per  yard 847  oo 

Labor  and  iron  on  timber,  at  :g56  per  M 1 965  34 

4,424*80 

RECAPITULATION. 

• 

Total  cost  of  dam $49,414  05 

Total  cost  of  pool  and  crib  foundations 10,051  40 

Total  cost  of  sluices 6,413  90 

Total  cost  of  log-sluices 4,424  80 

Total  cost  of  coffor-danti 6,764  98 

77,069  13 
Pine  River  DikCj  for  16-foot  flowage. 

Embankment,  earth,  3,287  cubic  yards,  at  50  cents  per  cubic  yard $1, 643  50 

Embankment,  gravel,  180  cubic  yards,  at  $1  per  cubic  yard 180  00 

Embankment,  rock,  275  cubic  yards,  at  $1.50  per  cubic*  yard 412  50 

Excavation,  1,400  cubic  yards,  at  30  cents  per  cubic  yard 420  00 

Sheet-piling,  21,648  feet,  B.M.,  at  $20  per  M 432  96 

3,088  96 
Length  of  dike,  200  fe^ot ;  average  height,  9  feet. 

The  surface  soil  over  the  high  ground  of  the  reservoir  is  almost  exclusively  sandy 
loam,  with  underlying  beds  of  gravel  and,  ii^  places,  bowlders.     Broken  Norway 
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ridges,  interspersed  with  8wamx>8  and  lakes,  constttate  the  characteiisti 
the  country.  No  timber  of  any  value  will  be  flooded.  The  greater  pai 
timber,  white  and  Norway,  pine,  has  been  cut,  while  the  little  that  rem 
on  land  above  flowage.  The  soil  is,  with  but  few  exertions,  unfit  foi 
Extensive  hay  meadows,  lying  in  the  vicinity  of  Hay  Lake,  are  the  n 
lands  that  will  be  flowed,  and,  should  all  the  lands  sabject  to  overllov 
at  their  present  value,  would  constitute  a  large  percentage  of  the  total 
ages. 

Pine  River  reservoir  consists  of  twenty-one  lakes,  the  two  largest  of  \ 
and  Lower  White  Fish,  form  over  one-half  the  holding  capacity.  Tbe 
area  will  not  be  largely  increased,  as  the  holding  ground  will  be^  m&inl.^ 
the  lakes  mentionecL 

The  drainage  area  tributary  to  the  reservoir  is  527.17  square  miles, 
this  area  23.53  square  miles,  the  area  of  the  reservoir  when  filled,  and  mi 
result  by  seven-tenths  of  a  foot,  we  have  9,828,474,163  cnbic  feet  for  the 
capacity  of  the  reservoir  for  a  17^foot  dam  is  7,474,384,104  cubic  feet,  v 
surplus  supply  of  2,354,090.059  cubic  feet.  This  surplua  can  be  held  by 
reservoirs  on  Pine  Kiver,  above  White  Fish  Lake. 

A  dam  150  feet  long,  to  raise  the  water  surface  7  feet,  con  Id  be  placed 
Fork  of  Pine  River,  at  the  crossing  of  the  Leech  Lake  Road,  that  w( 
reservoir  with  a  storage  capacity  of  905,000,000  cubic  feet.     Another  re 
be  constructed  to  impound  a  part  of  the  remaining  surplus  on  Twenty -foo 
at  the  outlet  of  Mountain  Lake.    This  would  require  a  dam  100  feet  lo 
high,  and  would  give  a  holding,  capacity  of  625,000,000  cubic  feet.    A  tl 
could  be  established  on  the  North  Fork  of  Pine  River,  at  the  outlet  of  > 
that  would  store  511,830,000  cubic  feet.    This  would  require  a  dam  200 
7  feet  high.    The  three  reservoirs  give  a  total  storage  capacity  of  2,041, 
feet.    Taking  the  combined  areas  of  the  three  reservoirs  from  the  aa 
plus  supply,  to  allow  for  the  increased  evaporation  surface,  we  have 
cubic  feet  for  the  amount  to  be  held  by  the  above  dams.     These  liguies,  fc 
capacity  of  the  auxiliary  reservoirs,  although  approximate,  are  believe 
mated  within  safe  limits.    The  cost  of  the  three  dams  are,  ai>proximatelj 

Dam  on  South  Fork 

Dam  at  Norway  Lake 

Dam  at  Mountain  Lake • 
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Adding  to  these  the  cost  of  the  CfOss  Lake  dam  and  dike,  we  have  $12 
the  total  cost  of  the  Pine  River  reservoirs. 

It  was  thought  that  a  dam  could  be  built  at  the  outlet  of  White  Fi^ 
would  give  an  increased  height  to  Upper  and  Lower  White  Fish  above  thed 
Lake  sufficient  to  hold  the  surplus  water,  but  the  examinations  instituted  ( 
pose  disclosed  its  impracticability.  The  dam  would  need  be  700  feet  in  lei 
nearly  a  mile  of  diking  would  be  necessary  as  auxiliary  to  it. 

Pine  River  was  gauged  at  a  point  one-half  mile  below  Cross  Lake.    1 
show  a  discharge  of  lS.2  cubic  feet  per  second.    The  river  at  the  time  oi 
fiom  all  indications,  was  at  a  stage  three-tenths  foot  above  low-water, 
mum  range  of  the  river  is  about  3  feet.    The  method  of  survey  followed  wi 
spects  similar  to  that  iised  at  Guil  Lake. 

From  the  uncertainty  of  the  amount  of  work  required  at  Lake  Winnibi 
was  decided  to  divide  the  party  then  at  work  on  Pine  River  reservoir, 
done  on  the  17th  of  September,  Mr.  H.  N.  Elmer,  my  first  assistant,  being  I* 
triangulation  and  level  party  to  complete  the  Pine  Kiver  survey.  Mr.  Elme 
great  credit  for  the  intelligent,  thorough,  and  rapid  manner  in  which  his  all 
was  performed. 

The  problem  presented  for  solution  at  Winnibigoshish  Lake,  as  before  st 
sisted  in  ascertaining  the  greatest  height  to  which  a  dam  could  be  built  at  t 
of  the  lake  without  danger  of  overflow  into  other  water  systems,  and  also  tin 
if  any,  of  diking  that  would  be  necessary  for  dams  respectively  12, 14,  and 
height. 

Active  operations  on  this  work  were  commenced  on  the  23d  of  September, 
tion  of  doubtful  points  in  the  reservoir  could  be  ascertained  to  some  extent  froi 
tion  plots,  and  the  work  was  in  a  measure  laid  out  accordingly.  The  soathen 
southeastern,  and  northeastern  portions  of  the  lake  required  thorough  and 
examinations;  the  slope  of  the  northern  and  western  aides  being  well  d< 
streams.  Commencing  at  the  portage  trail  leading  from  Winnibigoshish 
Lake,  continuous  level  lines  were  ruu  east  and  west  in  directions  in  genenl 
to  the  shore  line  of  the  lake,  following  the  highest  ground.  Winnibigoshiil 
bordered  along  its  south  and  southeastern  sides  by  swamp  land  cxtendiB^^ 
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quarter  to  2^  miles  back.  Tlio  level  linos  were  carried  along  the  ridges  forminff  the 
southern  boundaries  of  these  swamps,  the  west  level  line  being  extended  untu  the 
Mississippi  River  between  Cass  and  Winnibigoshish  lakes  was  reached,  and  the  east 
Hue  until  high  ground  contiguous  to  the  dam-site  was  found.  The  elevation  of  Bow- 
string Lake,  3  miles  northeast  of  Winnibigoshish  Lake,  was  also  obtained.  The  por- 
tion of  the  Mississippi  River  connecting  Cass  and  Winnibigoshish  lakes  was  thoroughly 
explored ;  also,  the  southern  and  eastern  shores  of  the  fonner  lake. 

The  results  of  the  examinations  and  surveys  disclosed  the  following  existing  facts 
and  conditions :  low-water  of  Winnibigoshish  Lake  is  the  assumed  (latum  to  which 
all  elevations  of  the  surrounding  cmmtry  are  referrecl,  the  elevation  of  the  river  at  the 
dam-site  being  one-half  foot  below  this  datum. 

Four  dikes  were  found  to  be  necessary  for  a  16-foot  ilowage ;  three  dikes  for  a  14- 
foot  ;'  and  two  dikes  for  a  12-foot  flowage.  The  dikes  will  all  be  situated  at  the  south 
aud  southeast  sides  of  the  lake. 

The  general  elevations  of  the  high  around  bounding  Winnibigoshish  Lake  is  from 
20  to  «5,  and  in  some  cases  70  feet  above  low- water.  In  a  few  places  the  dividing 
ridge  of  high  ground  is  but  from  400  to  600  feet  in  width,  but  of  sufficient  height  to 
insure  safety.  The  elevation  of  the  divide  between  the  Mississippi  River  above  Win- 
nibigoshish and  Leech  lakes  watershed  varies  between  20  and  50  feet.  The  banks  of 
Cass  Lake  are  from  15  to  50  feet  high. 

Bowstring  Lake,  whose  waters  eventually  find  their  way  into  Hudson^s  Bay,  is  30 
feet  above  tne  assume<l  datum.  This  elevation  of  the  lake  necessarily  insures  security 
from  any  overflow  into  it. 

mk  portion  of  the  country  lying  between  Winnibigoshish  and  Bowstring  lakes  was 
designed  for  examination,  and  for  this  purpose  a  small  working  party  was  left  behind 
after  the  operations  of  the  main  party  had  ceased.  The  severe  and  unprebedentedly 
earlv  snow-storm  of  October  16  and  17  rendered  it  impossible  to  complete  the  designated 
work,  and  from  the  want  of  preparation  for  such  unusual  weather  the  party  was  com- 
pelled to  return.  The  point  to  Imj  reached  was  a  divide  between  two  streams,  one  flow- 
ing into  Lake  Winnibigoshish  and  the  other  into  Ball-Club  Lake,  the  divide  being  in 
a  large  swamj)  that  extends  from  Bowstring  to  the  latter  lake.  An  elevation  in  this 
Hwamp,  12  feet  above  the  assumed  datum,  was,  however,  obtained.  The  point  reached 
by  the  levels  was  2  miles  from  the  divide.  The  swamp  has  a  total  fall  of  42  feet  in  9 
wiles,  or  4.6  feet  to  the  mile.  This  would  make  the  divide  21.2  feet  above  the  assumed 
datum,  or  5.2  feet  above  flowage.  From  our  observ'ations  and  also  from  those  of  our 
predecessors  in  this  region,  I  am  of  the  opinion  that  no  danger  need  be  apprehended 
from  this  quarter  for  a  16-foot  dam. 

Should  actual  construction  be  commenced,  two  days*  exploration  with  a  level  would 
give  the  elevation  of  this  divide.  All  other  doubtful  points  on  the  reservoir  were 
examined  instrumentally,  and,  with  the  construction  of  the  dikes  mentioned,  a  12, 14, 
or  16  foot  dam  can  be  built  with  absolute  security  from  overflow.  Ten  feet  is  the 
greatest  height  to  which  the  low-water  surface  of  the  lake  could  be  raised  without 
diking. 

Below  will  be  found  tables  of  the  cost,  dimensions,  and  amount  of  material  esti- 
mated with  reference  to  a  12, 14,  and  16  foot  flowage. 

LAKE  WI>'NIBIGOSIIISH. 

•  '  Dike  No.  1,  for  l6-foot  flowage. 

Embankment,  earth,  I'M  cubic  yards,  at  CO  cents  per  yard $67  00 

Embankment,  gravel,  22  cubic  yards,  at  $1.50  per  yard 33  00 

100  00 

Total  length  of  dike,  170  feet ;  maximum  height,  1.8  feet. 

Dike  No,  2  {Sec.  No.  l)y  for  16-foot  flowatje. 

Embankment,  earth,  7,318  cubic  yards,  at  50  cents  per  cubic  yard |3, 651)  00 

Embankment,  gravel,  475  cubic  yards,  at  $1.50  per  cubic  yanl 712  .50 

Embankment,  rock,  712  cubic  yards,  at  $2.25  per  cubic  yard 1. 602  00 

Excavation,  2,711  cubic  yards,  at  30  cents  per  cubic  yard 813  30 

Sheet  piling,  pine,  43,428  feet,  B.M.,  at  $20  per  M 868  56 

^  7, 655  36 

Total  Ungih  of  dike,  1,130  feet ;  maximum  height,  12.2  feet. 
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Dike  Xo,  2  (Sec.  No.  l),for  U-foot  fl&waye, 

Embankniont ,  earth,  4,966  cubic  yards,  at  50  cents  per  cnbic  vard t2, 483 

Embankment,  gravel;  332  cnbic  yards,  at  |1.50  per  cubic  yara 49^ 

Embankment,  rock,  500  cubic  yards,  at  ^.25  per  cnbic  yard 1, 125 

Excavation, 2,054  ciibic  yards,  at  30  cents  per  cubic  yard.... 616 

Sheet  piling,  pine,  33,264  feet,  B.M.,  at  l|20  per  M 665 

5, 3-^ 

Total  length  of  dike,  025  feet ;  maximnm  height,  11.2  feet. 

Dike  No,  2  (Sec  Xo.  1),  for  12-foot  floicage. 

Embankment,  earth,  2,050  cubic  yards,  at  50  cents  per  cnbic  yard $1, 0-25 

Embankment,  gravel,  187  cubic  yards,  at  $1 .50  per  cubic  yard *       280  i 

Embankment, rock, 281  cubic  yards, at  $2.25  per  cnbic  yard 632; 

Excavation, 911  cubic  yanls, at  30  cents  per  cubic  yard 273: 

2,2111 
Total  length  of  dike,  460  feet ;  maximnm  height,  8.2  feet. 

Dike  Xo.  ^(Sec.  Xo.  2),  for  l&-fooi  flovage. 

Embankment,  earth,  4,767  cubic  yards,  at  50  cents  per  cubic  yard $2,383^ 

Embankment,  gravel ,  357  cubic  yards,  at  |1.50  per  cubic  yard 535  «' 

Embankment,  rock,  460  cubic  yards,  at  $2.25  per  cubic  yard 1,035( 

Excavation,  1,311  cubic  yards,  at  30  cents  per  cnbic  yard 3932 

Sheet  piling,  pine,  18,876  feet,  B.  M,,  at  $20  per  M. 377  a 

4,7-24- 
Total  length  of  dike,  610  feet;  maximum  height,  12.2  feet. 

Dike  Xo.  2  (Sec.  Xo.  2),  for  U-fooi  flowage. 

Embankment,  earth,  2,440  cubic  yards,  at  50  cents  per  cubic  yard $1,2:20  ^ 

Embankment,  gravel,  204  cubic  yards,  at  $1.50  per  cubic  yanl 3060 

Embankment,  rock,  312  cubic  yards,  at  $2.25  per  cubic  yaord 702  fl 

Excavation,  872  cubic  vards,  at  30  cents  per  cubic  yard 26li 

Sheet  piling,  pine,  8,580  feet,  B.  M.,  at  $20  per  M m  fl 

2,6613 
Total  length  of  dike,  565  feet ;  maximum  height,  10.2  feet. 

Dike  Xo.  2  (Sec.  Xo.  2),  for  l^-foot  floicage. 

Embankment,  earth,  971  cubic  yards,  at  50  cents  per  cubic  yard $485  3 

Embankment,  gravel,  81  cubic  yards,  at  $1.50  per  cubic  yard 121  9 

Embankment,  rock,  125  cubic  yards,  at  $2.25  per  cubic  yard 2!5l2 

Excavation,  366  cubic  yai*ds,  at  30  cents  per  cubic  yard 1(©S 

99^(5 
Total  length  of  dike,  255  feet;  maximum  height,  8.2  feet. 

Dike  Xo.  3,  for  16-foot  flotcage. 

Embankment,  earth,  14,132  cubic  yards,  at  50  cents  per  cubic  yard $7,066  i 

Embankment,  gravel,  832  cubic  yards,  at  $1.50  per  cubic  yard! l'24cf  0 

Embankment,  rock,  1, 248  cubic  yards,  at  $2.25  per  cubic  yard 2, 806* 

Excavation,  5,600  cubic  yards,  at  30  cents  per  cubic  yard •....     1,680  * 

Sheet  piling,  pine,  72,468  feet,  B.  M.,  at  $20  per  M l[44.^3 

14,251  : 
Total  length  of  dike,  1,000  feet ;  maximum  he-ght,  15.2  feet. 
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Dike  No.  3,  for  I4»foot  flowage. 

tankment,  earth,  10,550  cubic  yards,  at  50  cents  per  cubic  yard $5,275  00 

^ankment,  gravel,  67^  cubic  yards,  at  $1.50  per  cubic  yard 1, 005  00 

tankment,  rock,  1,005  cubic  yards,  at  $2.25  per  cubic  yard 2, 261  25 

^Tation,  3,881  cubic  yards,  at  'SO  cents  per  cubic  yard 1, 164  30 

9t  piling,  pine,  39,204  feet,  B.  M.,  at  $20  per  M 784  08 

10, 489  63 

tal  length  of  dike,  885  feet ;  maximum  height,  13.2  feet. 

Dike  No,  3,  for  12-foot  flowage, 

mkment,  earth,  5,418  cubic  yards,  at  50  cents  per  cubic  yard $2,709  00 

Liikment,  gravel,  391  cubic  yards,  at  $1.50  per  cubic  yard 586  50 

kCkkment,  rock,  587  cubic  yards,  at  $2.25  per  cubic  yard 1, 320  75 

ration,  1,877  cubic  yards,  at  30  cents  per  cubic  yard 563  10 

I>iling,  pine,  21,120  feet,  B.  M.,  at  $:i0  per  M 422  40 

5,601  75 

^1  length  of  dike,  855  feet;  maximum  height,  11.2  feet. 

Dike  No.  4,  for  16-foot  flowage, 

•nkment,  earth,  6,315  cubic  yards,  at  50  cents  per  cubic  vard $3, 157  50 

zikment,  gravel,  388  cubic  yards,  at  $1.50  per  cubic  yard 582  00 

nkment,  rock,  595  cubic  yards,  at  $2.25  per  cubic  yard 1, 338  75 

r «tion,  2,265  cubic  yards,  at  30  cents  per  cubic  yard 679  50 

l>iling,  pine,  27,360  feet,  B.  M.,  at  $20  per  M 547  20 

6,304  95 
^1  length  of  dike,  620  feet ;  maximum  height,  8.4  feet. 

Dike  No,  A^for  lA-fobt  flowage, 

.Tikment,  earth,  3,599  cubic  yards,  at  50  cents  per  cubic  yard $1,799  50 

kiikment,  gravel,  256  cubic  yards,  at  $1.50  per  cubic  yard 384  00 

wYikment,  rock,  400  cubic  yards,  at  $2.25  per  cubic  yard 900  00 

nation,  1,742  cubic  yards,  at  30  cents  per  cubic  yard 522  60 

piUng,  pine,  21,780  feet,  B.  M.,  at  $20  per  M 435  60 

4,041  70 
*cy  length  of  dike,  490  feet ;  maximum  height,  6.4  feet. 

Dike  No,  4,  for  l%foot  flowage, 

^Tikment,  earth,  1,050  cubic  yards,  at  50  cents  per  cubic  yard $525  00 

i>iikment,  gravel.  111  cubic  yards,  at  $1.50  per  cubic  yard 166  50 

3Uikment,  rock,  171  cubic  yards,  at  $2.25  per  cubic  yard 384  75 

1, 076  25 
tcil  length  of  dike,  380  feet;  maximum  height,  4.4. 

RECAPITULATION. 

Total  cost  of  3,530  linear  feet  of  diking,  for  16  feet  flowage : 

ftnkment,  earth,  32,666  cubic  yards,  at  50  cents  per  cubic  yard $16, 333  00 

c^nkment,  gravel,  2,074  cubic  yards,  at  $1.50  per  cubic  yard 3,  111  00 

ankment,  rock,  3,015  cubic  yards,  at  $2.25  per  cubic  yard 6,78^)  75 

•vation,  11,887  cubic  yards,  at  30  cents  per  cubic  yard 3,566  10 

t  piling,  pine,  162,132  feet,  B.  M.,  at  $20  per  M 3,242  64 

riutoudence 1,500  00 

34, 536  49 
Total  cost  of  2,560  linear  feet  of  diking,  for  14  feet  flowage : 

aukment,  earth,  21,555  ctibic  yards,  at  50  cent«  per  cubic  yard $10,777  50 

ankment,  gravel,  1,462  cubic  yards,  at  $1.50  per  cubic  yard  .* 2, 193  00 

113  E 
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Embankment,  rock,  2,217  cabio  yards,  at  |2.25  per  cnbic  yard f4,9882S 

Excavation,  8,&49  cnbic  yards,  at  30  cents  per  cubic  yard 2,56470 

Sheet  piW,  pine,  102,828  feet,  B.  M.,  at  ^20  per  M 2,(^56 

Superintendence 1,000  00 

23,od0  0l 
Total  cost  of  1,950  linear  feet  of  diking,  for  12  feet  flowage : 

Embankment,  earth,  9,489  cubic  yards,  at  50  cent«  per  cubic  yard $4, 744  50 

Embankment,  gravel,  770  cubic  yanls,  at  $1.50  per  cubic  yard 1, 155  00 

Embankment,  rock,  1, 164  cubic  yards,  at  f2.25  per  cubic  yard 2, 619  OO 

Excavation,  3,154  cubic  yards,  at  30  cents  per  cubic  yard 946  20 

Sheet  piling,  pine,  21,120  feet,  B.  M.,  at  $20  per  M 422  40 

Superintendence 500  00 

10, 387  W 

Note. — Length  of  the  dikes  given  are  from  measurements  taken  along  the  crest  of 
embankments.  The  heights  are  taken  from  points  3  feet  below  the  snrface  of  the 
ground  to  the  top  of  embankment. 

Totalcost  of  diking  for  16  feet  flowage $34,536  49 

Total  cost  of  diking  for  14  feet  flowage 23,580  01 

Total  cost  of  diking  for  12  feet  flowage 10,387  W 

Some  of  the  amonnt«  may  appear  large,  but  when  the  distance  of  the  reaerroir  fron 
any  supplv  depot  is  considered,  and  its  inaccessibility  through  the  want  of  props 
facilities  for  transportation,  as  well  as  the  difficulties  that  will  be  experienced  in  ob- 
taining a  portion  of  the  material  needed,  the  amounts  will  not  appear  in  excess.  Rock, 
which  is  estimated  at  $2.25  per  cubic  yard,  can  only  be  obtained  in  sufficient  quanti- 
ties from  Cass  Lake,  27  miles  distant.  Gravel,  placed  at  $1.50  per  cubic  yard,  will 
also  entail  considerable  expense  in  its  procurement.  Sheet  piling,  estimated  at  IS 
per  thousand  feet,  board  measure,  can  either  be  hewed  out  or  sawed  near  the  works. 
The  latter  method  will  require  a  temporary  saw-mill.  For  these  reasons  any  less  eeH- 
mate  would  b^  inadequate  for  the  proper  construction  of  the  dLkes. 

Almost  the  entire  country  subject  to  overflow  is  utterly  worthless,  largely  consist- 
ing of  cedar  and  tamarac  swamps,  and  'Mack'*  pine  country,  unfit  alike  for  cnltiTt- 
tion  or  timber.  The  lands  subject  to  overflow  of  the  greatest  value  to  the  present  occu- 
pants of  the  country — the  Cass  and  Winnibigoshish  Lake  Indians — consist  of  from  lOd 
to  150  acres  of  wild  rice.  Extensive  tracts  of  hay  'kneadow  will  also  be  flooded,  tet 
this  land  is  utilized  to  but  a  slight  extent  by  the  Indians.  Some  Norway  and  whita 
pine  would  be  covered  to  a  depth  of  from  3  to  4  feet  when  the  reservoir  is  full,  but  tin 
amount  is  inappreciable  in  comparison  with  the  large  extent  of  pine  land  situated 
above  flowage. 

The  Indians  in  some  localities  would  also  sufter  damage  to  property.  Their  trans- 
portation routes  would  be  benefited  by  the  establishment  of  the  reservoir,  as  their 
chief  means  of  conveyance  is  by  canoe.  There  is  some  land  suitable  fot  agricultunl 
purposes,  but  it  lies  mostly  above  flowage. 

The  Indians,  collectively,  would  suffer  serious  loss  but  in  one  respect,  the  dest^l^ 
tion  of  their  wild-rice  fields,  and  these  yield  but  a  small  per  cent,  of  the  rice  gathered 
in  that  country. 

Winnibigoshish  Lake  reservoir,  in  addition  to  being  the  largest  of  any  of  the  otbcn 
proposed,  presents  two  very  favorable  conditions  to  its  economic  construction : 

1.  The  small  amount  of  timber  lands  to  be  flooded ;  and 

2.  The  reservation  of  the  lands  to  the  Indians,  which  places  this  section  of  country 
under  the  direct  control  of  the  government,  thereby  entailing  but  a  comparatiTeljf 
small  outlay  for  damaged  property. 

Accompanying  this  report  will  be  found  a  general  map  showing  Gull  Lake  and  Pim 

River  reservoirs.    The  more  detailed  maps  will  be  completed  as  soon  as  practicable. 

I  am  greatly  indebted  to  Messrs.  H.  N.  Elmer,  Albert  R.  Starkey,  and  C.  M.  Donf- 

lass  for  hearty,  efficient,  and  intelligent  co-operation  in  the  several  surveys  placed  undtf 

my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Morton, 

Capt.  Chas.  J.  Allen, 

Corps  o/EngineerSy  C,  S.  A. 
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Appendix  D. 

Examination  op  the  Divide  between  Lake  Winnibigoshish  and  Ball  Club 

Lake. 

report  of  mr.  r.  davenport,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Saint  Paul f  Minn,,  January  11,  1881. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the  Di- 
vide between  Lake  Winnibigoshish  and  Ball  Club  Lake : 

As  instructed  in  letter  of  December  18,  188(>,  I  started  from  Aitken,  Minn.,  taking 
with  me  three  men  and  team  and  driver,  reaching  Lake  Winnibigoshish  on  December 
27.  After  making  a  preliminary  examination  pn  the  28th,  I  started  a  level  line  on  the 
29th  to  the  small  lake  in  sections  3  and  10,  township  146,  range  26  west,  as  shown  by 
l^otted  line  on  general  map.  I  found  the  lake  to  be  at  an  elevation  of  341.709  feet, 
Mississippi  River  levels,  equivalent  to  an  elevation  of  8.095  feet  above  the  water  at 
the  dam-site  in  1878.  I  then  continued  the  line  of  levels  up  the  creek,  in  sections  10 
and  15  of  the  same  township,  until  I  reached  an  elevation  of  348.698  water  in  the  creek, 
equivalent  to  15.084  feet  above  the  water  on  the  dam-site  in  1878,  and  an  elevation 
of  the  cedar  swamp,  on  both  sides  of  the  creek,  of  350.483  feet,  equivalent  to  an  eleva- 
tion of  16.869  feet  above  the  wat«r  at  the  dam-site  in  1878. 

The  creek  at  the  point  at  which  the  line  was  ended  is  about  3  feet  wide  and  1  foot 
deep,  and  has  apparently  a  rapid  fall  through  a  very  dense  cedar  swamp.  In  the  last 
1,0<>0  feet  of  the  line,  probably  1^  miles  of  the  creek,  six  or  eight  small  streams  join  the 
main  creek  from  either  side,  showing  that  the  entire  slope  of  the  swamp  is  toward  Lake 
Winnibigoshish.  I  should  estimate  that  the  Divide  is  at  least  1  nr.ile  above  the  point 
at  which  the  line  was  ended.  The  additional  rise  in  the  swamp  must  also  be  consid- 
erable, to  develop  so  large  and  well-defined  a  stream  in  so  short  a  distance. 
Very  respectfully,  your  obedient  servant, 

R.  Davenport, 
Assistant  Engineer, 

Capt.  Chas.  J.  Allen, 

Corps  of  Engineer f  J  U,  S,  A. 
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Examination  for  a  Storage  Reservoir  at  Pokegama  Falls,  on  the  Upper 

Mississippi  River. 

report  of  mr.  g.  o.  f0s8,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

iSatK^  Fauly  Minn.y  December  10,  1880. 

Sir  :  I  respectfully  submit  the  following  report  of  an  examination  for  a  storage  res- 
ervoir at  Pokegama  Falls,  on  the  upper  Mississippi  River. 

The  object  of  the  examination  was  to  see  if  the  five  dams  proposed  by  Ms^or  Far- 
quhar  in  1874  could  not  be  replaced  by  one  high  dam  located  at  Pokegama  Falls. 
Thirty  feet  were  fixed  on  as  the  height  of  the  proposed  dam ;  this  gives  a  Bo  wage  of  6 
feet  over  low  water  of  Lake  Winnibigoshish  and  3.1  feet  over  Leech  Lake,  the  water 
of  1878  being  taken  as  low-water. 

The  party  left  Saint  Paul  October  4  and  reached  Grand  Rapids,  3  miles  below  Poke- 
gama Falls,  October  12. 

Owing  to  the  lateness  of  the  season  and  the  wide  extent  of  country  to  be  flooded  by 
such  a  (lam,  there  was  not  time  for  any  connected  survey.  The  work  was  therefore 
confined  to  a  thorough  exploration  with  the  level  of  all  doubtful  points.  Compass 
lines  were  run  for  lines  of  dikes  to  assist  in  their  proper  location. 

The  country  around  Pokegama  Lake  is  high  and  broken,  the  ridges  varying  in  ele- 
vation from  30  to  100  feet  above  the  lake.  Further  up  the  Mississippi  the  valley 
opens  out,  and  the  hard  ground  has  an  elevation  of  only  10  to  15  feet  above  the  river, 
the  general  character  of  the  country  being  low  and  flat.  Such  is  the  character  of  the 
peninsula  between  the  mouth  of  the  Vermillion  River  and  Mud  Lake,  nearly  all  of 
which  would  be  flooded  by  a  30-foot  dam. 

My  examinations  were  chiefly  confined  to  the  country  lyin^  between  Pokegama  Lake 
and  the  Mississippi  River,  and  disclose  the  fact  that  the  dividing  ridge  waS  broken 
in  several  places,  requiring  large  dikes  to  prevent  the  water  from  finding  a  new  chau- 
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nel  to  the  Mississippi  below  the  dam-site.    Five  dikes  in  all  will  be  necessary,  three 
of  them  very  long  ones. 

About  a  half  mile  south  of  the  dam-site  is  a  swamp  connected  by  low  ground  wiUi 
the  river  above  and  below  the  falls.  Dike  No.  1  will  cross  this  swamp  and  join  the 
pidge  on  which  the  south  end  of  the  dam  will  rest  with  a  high  ridge  near  Pokegaxni 
Lake.  It  will  be  4,440  feet  long.  Dike  No.  2  would  cross  a  depression  in  the  la«t- 
named  ridge,  and  would  be  of  little  consequence  as  to  cost.  The  proposed  dike  No.  3, 
in  sections  24  and  25,  township  55  north,  range  26  west,  and  in  section  30,  township 
55  noi-th,  range  25  west  of  fourth  principal  meridian,  would  be  4,750  feet  long.  There 
18  a  swamp  at  this  point  connecting  Pokegama  Lake  with  the  Mississippi  River,  about 
1  mile  above  Grand  Rapids.  The  dike  would  cross  this  swamp  near  the  lake  in  sec- 
tion 25,  and  run  thence  southeai't  along  the  ridge  between  the  swamp  at  the  head  of  bsj 
in  section  'M)  and  the  creek  flowing  north  fi'om  Horseshoe  Lake  to  the  Mississippi. 

Horseshoe  Lake  Is  situated  in  sections  ^  and  31,  township  55  north,  range  25  west 
of  fourth  piincipal  meridian,  and  is  12  feet  below  the  proposed  dowage  line.  West  of 
thin  lake,  in  section  31,  is  a  tamarac  swamp  connecting  with  it  and  with  Pokegama 
Lake.  The  examinations  around  Horseshoe  Lake  were  chiefly  confined  to  a  personal 
exploration.  One  line  was  run  for  a  dike  (No.  4),  and  the  remaining  diking  I  have 
estimated  from  this. 

Dike  No.  5  was  located  at  the  end  of  the  southeast  arm  of  the  lake.  Here  a  succes- 
sion of  small  lakes  and  swamps  connect  Pokegama  Lake  with  the  Mississippi  Biver, 
which  is  only  3  miles  distant. 

The  highest  ground  on  which  the  dike  was  located  lies  close  to  Pokegama  Lake^ 
East  of  this  there  is  a  large  swamp,  which  outlets  by  a  creek  into  the  ^lissiseippt. 
This  dike  would  be  7,600  feet  long.  Soundings  were  taken  in  Pokegama  Lake  to  see 
if  the  proposed  dike  could  not  be  shortened  by  crossing  the  lake,  but  the  best  line  of 
soundings  showed  33  feet  of  water,  and  other  lines  40  and  46  feet. 

The  following  tables  show  the  estimated  cost  of  the  different  dikes  proposed : 

Dike  No.  1. 

Embankment,  earth,  128,045.8  cubic  yards  (4,440  linear  feet),  at  50  cents 

per  cubic  yard $64,022  90 

Inner  slope  of  embankment,  gravel,  6,100.2  cubic  yards,  at  $1.50  per  cnbic 

yard 9,150  39 

Paving,  rock,  9, 145.3  cubic  yards,  at  $1«75  per  cubic  yard 15, 894  27 

Puddle  wall,  clay  and  gravel,  30,155.5  coble  yMds  (3,935  linear  feet),  at 

$2.ft0  per  cubic  yard ^  75,388  75 

Excavation  for  puddle  wall,  earth,  22,363.3  cubic  yards,  at  60  cents  per 

cubic  yard 13, 417  « 

Sheet  piling,  pine,  756,480  feet,  B.  M.,at  $14  per  M 10,590  7? 

For  driving  sheet  piling,  126,080  linear  feet,  at  5  cents  per  foot 6, 3O409 

Longitudinal  timbers,  pine,  84,053  feet,  B.  M.,  at  $14  per  M 1, 176  74 

Struts,  16,760  linear  feet,  at  5  cents  per  foot 788  00 

Total  cost  of  dike 196,733  66 

Dike  No.  2. 

Embankment,  earth,  3,507.2  cubic  yards  (600  linear  feet),  at  50  cents  per 
cubic  yard $1,753  60 

Inner  slope  of  embankment,  gravel,  296.3  cubic  yards,  at  $1.50  per  cubic 
yard 444  41 

Paving,  rock,  444.5  cubic  yards,  at  $1.75  per  cnbic  yard 777  9 

Total  cost  of  dike 2,975  98 

Dike  No.  3. 

Embankment,  earth,  88,170.4  cubic  yards  (4,750  linear  feet),  at  50  cents 

per  cubic  yard $44, 385  ^ 

Inner  slope  of  embankment,  gravel,  4,829  cubic  yards,  at  $1.50  per  cnbic 

yard 7,318  06 

Paving,  rock,  7,318  cubic  yards,  at  $1.75  per  cubic  yard 12,806  50 

Puddle-wall,  claj  and  gravel,  21,636.9  cnbic  yards  (3,540  linear  feet),  at 

$2.50  per  cubic  yard 54,092  25 

Excavation  for  puddle-wall,  earth,  18,592.8  cnbic  yards,  at  60  cents  per 

cubic  vard 11,155  68 

Sheet-piling,  pine,  672,000feet,  B.  M.,  at  $14  per  M 9,408  00 
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For  driving  sheet-piling,  112,000  linear  feet,  at  5  cents  per  linear  foot $5, 600  00 

Longitudinal  timners,  pine,  74,667  feet,  B.  M.,  at  $14  per  M 1>.045  33 

Stmts,  14,000  linear  feet,  at  5  cents  per  linear  foot 700  00 

Total  cost  of  dike 146,511  01 

Dike  No.  4.  ' 

Embankment,  earth,  4,989  cubic  yards  (234  linear  feet),  at  50  cents  per 

cubic  yard $2,494  50 

Inner  slope  of  embankment,  gravel,  282.2  cubic  yards,  at  |1.50  per  cubic 

yard 423  30 

Paving,  rock,  42:^.3  cubic  yards,  at  |1.75  per  cubic  yard 740  77 

Puddle- wall,  clay  and  gravel,  1,315.5  cubic  yards  (225  linear  feet),  at  |2.50 

per  cubic  yard 3,288  75 

Excavation  for  puddle-wall,  earth,  1,111.2  cubic  yards,  at  60  cents  per 

cubic  yard 666  72 

Sheet-piling,  pine,  42,240  feet,  B.M.,at$14  per  M 591  36 

For  driving  sheet-piling,  7,040  linear  feet,  at  5  cents  per  foot 352  00 

Longitudinal  timbers,  pine,  4,480  feet,  B.  M. ,  at  $14  per  M 62  72 

Struts,  840  linear  feet,  at  5  cents  perfect .• 42  00 

Total  cost  of  dike.. 8,662  12 

Diking  around  Horseshoe  Lake,  including  Dike  No.  4 : 

Estimated  length  of  diking 800  feet. 

Estimated  legth  of  puddle  wall 400  feet. 

Estimated  cost  of  diking $25,986  36 

Dike  Xo,  5. 

Embankment,  earth,  193,369.2  cubic  yards  (7,000  linear  feet),  at  50  cents 

per  cubic  yard $9(),684  60 

Inner  slope  of  embankment,  gravel,  9,832.9  cubic  yards,  at  $1.50  per  cubic 

yard 14,749  35 

Paving,  rock,  1  j,749.3  cubic  yards,  at  $1.75  per  cubic  yard 25, 811  27 

Puddle-wall,  clay  and  gravel,  48,819.7  cubic  yards  (7,375  linear  feet),  at 

$2.50  per  cubic  yard 122,049  25 

Excavation  for  puddle-wall,  earth,  39,794.3  cubic  yards,  at  60  cents  per 

cubic  yard 23,876  58 

Sheet  piling,  pine,  1,406, 592  feet,  B.  M.,  at  |14  per  M 19,692  29 

For  driving  sheet-piling,  234,432  linear  feet,  at  5  cents  per  foot 11, 721  60 

Longitudinal  timbers,  pine  156,288  feet,  B.  M.,  at  $14  per  M 2, 188  03 

Struts,  29,304  linear  feet,  at  5  cents  per  foot 1, 465  20 

Total  cost  of  dike 318,238  17 

SUMMARY. 

Cost  of  dike  No.  1 $196,733  66 

Cost  of  dike  No.  2 2,97^  92 

Cost  of  dike  No.  3 146,511  01 

Cost  of  diking  around  Horseshoe  Lake 25, 986  36 

Cost  of  dike  No.  5 318,238  17 

Total  cost  of  diking 690,445  12 

Total  number  of  linear  feet  of  earth  embankment 18, 190 

Total  number  of  linear  feet  of  puddle  wall 15, 250 

The  top  of  the  embankment  was  estimated  8  feet  above  the  flowage  line  of  the  dam 
and  the  top  of  the  puddle  wall  1  foot  above  flowage.  As  no  borings  were  taken,  the 
puddle  wall,  was  estimated  as  extending  uniformly  10  feet  below  the  surface. 

The'  following  is  an  estimate  of  the  cost  of  the  dam.  It  is  for  an  earth  rmbankment 
18  feet  wide,  with  slopes  of  2  to  1,  and  with  masonry  sluice-ways.  The  estimate  for 
masonry  was  made  for  ^ranit«  rock  brought  from  Sauk  Rapids,  Minnesota.  If  the 
rock  at  Pokegama  Falls  is  found  suitable,  it  will  reduce  the  estimate  about  $75,000. 
The  rock  at  the  falls  is  a  quartzite,  or  quartzose  sandstone,  of  a  hard  texture,  and 
shows  \>ut  little  wear  from  the  action  of  water,  so  that  I  see  no  reason  to  doubt  its 
durabilky.     It  is  doubtful,  however,  if  it  can  be  quarried  in  regular  blocks,  owing  to 
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its  hardness  and  the  presence  of  irregular  seams,  and  it  would  be  necessary  to  ope 
quarry  to  test  its  adaptability  to  the  work. 

ESTIMATE  OF  C08T  OF  DAM. 

6,537  cubic  vards  of  masonry,  at  $35  per  cubic  yard $2*28, 795 

22  sluice-gates,  at  $300  each 6.600 

Earth  and  gravel  embankment : 
98,953  cubic  yards  earth,  10  per  cent,  added,  at  50  cents  per 

cubic  yard |49,476  50 

3,184  cubic  yards  giavel,  at  ^1.50  |>er  cubic  yard 4, 776  00 

4,776  cubic  yards  rock,  at  $1.75  per  cubic  yard 8, 358  00 

13,895  cubic  yards  puddle- wall,  at  $2.50  per  cubic  yard 34, 737  50 

97,348 

Excavation  for  filling  for  gate  foundations: 

300  cubic  yards  rock  excavation,  at  $5  per  cubic  yard 1, 500  00 

300  cubic  yards  concrete,  at  $5  per  cubic  yard 1, 500  00 

3,000 

Coffer-dam 11,780 

Log-sluices ! 7,303 

Cost  of  diking 690,445 

Contingencies  of  engineering,  10  percent 1 104,527 

Superintendence  of  dam  and  dikes 10,  OOO 

Bailing  and  draining 2,000 

Total  cost A 1,161,798 

Major  Farquliar's  estimate  of  the  cost  of  the  five  dams  at  Winnibigosbish,  Lee< 
and  Mud  lakes,  Vermillion  River,  and  Pokegama  Falls  was  only  $400,841.84,  as  gi^ 
in  his  report  of  1875. 

Besides  the  cost  of  construction,  the  land  damages  would  be  increased,  mnch  of  1 
land  belonging  to  private  parties.  The  flooding  of  timber  and  swamp  lands  also 
creases  the  extent  of  surface  exposed  to  evaporation.  I  have  esiimated  the  surfi 
area  of  the  reservoir  at  11,142,741,800  square  feet,  or  nearly  400  square  miles,  andt 
capacity  at  71,019,935,280  cubic  feet.  This  estimate  is  confined  to  swamp  and  wai 
areas  known  to  be 'flooded,  and  the  actual  surface  exposed  to  evaporation  would 
still  greater. 

The  area  of  the  watershed  above  Pokegama  Falls  is  3,432  square  miles,  or  95,67 
66^,?500  square  feet.  Deducting  from  this  the  area  of  the  reservoir,  11,142,741,? 
square  feet,  from  which,  it  is  assumed,  the  evaporation  will  equal  the  rainfall,  * 
there  is  left  a  watershed  area  of  84,535,927,000  square  feet. 

Assuming  that  0.7  of  a  foot  of  rainfall  over  this  area  will  find  it«  way  into  the  r 
ervoir,  we  have  an  available  supply  of  59,175,148,900  cubic  feet.     This  gives 
excess  of  reservoir  capacity  over  the  supply  of  11,844,786,380  cubic  feet,  equivalent 
about  1  foot  in  depth  over  the  entire  reservoir. 

Lines  of  levels  were  run  north  from  Pokegama  Falls,  exploring  the  country  betve 
Bass  Lake  and  Prairie  River;  also,  south  of  Pokegama  Lake  and  up  the  creek  enipt 
ing  into  the  southwest  arm  of  the  lake  known  as  Pokegama  Brook.  These  poio 
were  all  found  to  be  safe  from  run-arounds.  An  attempt  was  made  to  run  levels  \ 
the  Vermillion  River,  but  the  line  was  abandoned  owing  to  the  severe  weather. 

The  Mississippi  River  was  gauged  below  Grand  Rapids  October  13,  with  the  follow 
ing  results: 
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Station  one-third  of  a  mile  below  Grand  Rapids. 
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Int  observation 0.86 

2d  obKervation '      0.86 

3d  observation 0.86 

2d  observation I      (*) 


Feet. 
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*  Reduced  to  mean  low- water. 
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n  reilncing  the  second  observa   ©n  to  low-water  the  formula  V :  V  ::  y/r :  y/r*  was 
>d,  in  whicn 

V  =  Known  velocity. 
I'  =  Required  velocity, 
r  =:  Mean  radius  of  cross-section. 
r"  =  Mean  radius  of  reduced  cross-section. 

?hi8  agrees  very  closely  with  observations  .aken  October  15  1879,  and  given  in 
IT  report  of  December  12,  1879.    I  copy  them  for  comparison: 


ite. 


Station  below  Grand  Rapids. 


79. 
.  15 


]8t  observation 
2d  observation . 
3d  observation 
4th  observation 
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0.4 
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Feet. 

853.3 

853.3 

853.3 

853.3 
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1.161 
1.240 
1.221 
1.151 


eg 


941.0 

1011.0 

990.0 

934.0 


969.0 


n  returning,  the  party  reached  Saint  Paul  November  16. 

In  additional  estimate  has  beeu  made  for  a  24-foot  dam,  the  flowap^e  of  which  will 

end  to  the  foot  of  the  proposed  dam  at  Lake  Winnibigoshish.     The  surface  over- 

nred  is  estimated  at  83.7  square  miles,  or  2,333,426,400  square  feet,  and  the  reservoir 

>acity  at  25,644,637,760  cubic  feet. 

The  drainage  area  below  Lake  Winnibigoshish  is  1,998  square  miles,  or  55,701,043,200 

lare  feet.     Deducting  the  surface  area  of  the  reservoir  there  remain  53,367,616,800 

lare  feet.    Allowing  0.7  of  a  foot  as  the  amount  of  rainfall  available  over  this  sur- 

e,  and  we  have  a  supply  of  37,357,331,760  cubic  feet.    This  gives  a  surplus  supply 

11,712,694,000  cubic  feet  passing  over  the  Pokegama  Dam. 

The  following  tables  show  the  estimated  cost  of  the  dam  and  dikes;  four  dikes  will 

required  with  this  height  of  dam  ;  dike  No.  2  of  the  previous  estimate  is  not  needed, 

1  the  remaining  dikes  are  designated  as  Nos.  1,  3,  4,  and  5,  to  correspond  with  the 

aiber  shown  on  the  map.    The  top  of  the  diking  was  estimated  for  6  feet  above  the 

vage  line,  and  the  top  of  the  puddle  wall  1  foot  above  tiowage : 

Estimate  for  2i-foot  dam. 

ice-wavs,  masonry,  5,605  cubic  vards,  at  |35  per  cubic  yard $196, 175  00 

ice-gates,  22,  at  $300  each '. ' 6,600  00 

ibankment,  10  per  cent,  added,  earth,  69,325  cubic  yards,  1,650  linear 

Bet,  at  50  cents  per  cubic  yard .* 34, 662  50 

»er  slope  of  embankment,  gravel,  2,354  cubic  vards,  at  $1  50  per  cubic 

ard .\ 3,531  OC 

zing,  rock,  3,.'V30  cubic  yards,  at  $1.75  per  cubic  yard 6, 177  50 

rldle-walls,  clay  and  gravel  4,375  cubic  yards,  1,360  linear  feet,  at  $2.50 

•er  cubic  yard* 10, 937  50 

[^avation  for  puddle-wall,  earth,  7,703  cubic  yards,  at  60  cents  per  cubic 

ard 4,621  80 

cavation  for  gate  foundations,  rock,  300  cubic  vards,  at  $5  per  cubic 

ard 1 1,500  00 

ling  for  gate  foundations,  concrete,  JW)0  cubic  yards,  at  $5  per  cubic 

ard 1,500  00 

^-sluices,  pine  (iron  included  in  cost  price),  347,872  feet,  B.  M.,  at  $20 

er  M 6,957  44 

f-sluices,  bolting  to  rock  bottom 345  60 

fer-dam,  timber,  34,800  feet,  B.  M.,  at  $20  per  M 696  00 

Fer-dam,  puddle-wall,  1,423  cubic  yards,  at  82.50  per  cubic  vard 3,557  50 

fer-dam,  earth  embankment,  4,000  cubic  yards,  at  $1  per  cubic  yard..         4,000  00 

fer-dam,  excavation  for  foundation,  1,100  cubic  yards,  at  60  cents  per 

ubic  yard 660  00 

Total  cost  of  dam 281,921  84 
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Contingenciea  of  euglaeering,  10  percent tSi,l 

Bailing  and  draining  for  dam  anildikei — 2,0 

Saper&lendence &,W 

Total  coat 317,1 

Dike  No.  1. 
Embankment,  earth, 57,366.1  cubic  ytirds,3,800Uiiearf«et,  at  SOcentsper 

cubic  yard . tSS,S 

Inner  slope  of  embankment,  graTel,  4,367.7  cubic  faids,  at  (1.50  per  cubic 

yard 6,4 

Paving  rook,  6,401.5  cubic  yards,  at  11.75  per  cubic  yard 11,2 

Excavation  for  embankment,  eartb,  24, 19*^2  cubic  yards,  at  40  cents  per 

cubic  yard 9,(i 

Puddle-wall,  clay  and  gravel,  17,tS7.9  cubic  yards,  3, 040 linear  fbet,  at  13.50 

per  cubic  yard 44,5 

Excavalioa  for  pndille-wall,  eartb,  15,993.3  cubic  yards,  at  60  cents  per 

cubic  yard 9,5 

81ieet-piling,piu6,  583,680feet,  B.  M.,atJ14perM 8,1 

For  driving  sheet-piling,  97,260  linear  feet,  at  5  cents  per  foot 4,S 

Longitudiual  timbers,  pine,  64,853  feet,  B.  H.,  at  &I4  per  M 9 

Struts,  12,156  linear  feet,  at  5  cents  per  foot E 

Total  cost  of  dike I24,( 

Dike  Xo.  3. 
Embankment,  earth,  32,316.5  cubic  yards,  3,000  linear  feet,  at  50  cents  per 

cubic  yard $16,1 

Inner  slope  of  embankment,  gravel,  2,716.1  cubic  yards,  at  $1.50  per  cable 

Paving,  rock,  4,074.1  cubic  yards,  at  $1.75  per  cubic  yanl. 7, 1 

Excavation  for  embankment.,  earth,  ll),590.8  cubic  yards  at  40  cents  per 

cubic  yard , 6,i 

Puddle-wall,  clay  and  gravel,  8,518  cubic  yards,  1,OSO  linear  feet,  at  $3.50 

per  cubic  yard 31,1 

Excavation  for  puddle-wall,  earth,  r!,09a.l  cubic  yards,  at  60  cents  per 

cubic  yard  .■ 4,: 

Bheet  piling,  pine,  303,360  feet,  B.  M.,  at  $14  per  M 4,- 

For  driving  ah  eet  piling,  50,560  linear  feet,  at  Scents  per  foot 2,- 

Longitudinal  timbers,  pine,  3.3,707  feet,  B.  M.,  at  $14  per  M 

StruM,  6,320  linear  feet,  at  Scents  per  foot 

Total  cost  of  dike 67, 

Dike  Xif.  4. 
Embankment,  earth,  1,9-')4.S  cubic  yards,  3^  line.tr  teet,  at  50  cents  per 

cubic  yard •. 1 

Inner  slope  of  embankment,  gravel,  195.3  cubic  yonle,  at  $1.50  per  cnbic 

Paving  rock,  293  cnbic  yards,  at  $1.75  per  cubic  yard 

Excavatiou  for  embankment,  earth,  1,122.3  cubic  yards,  at  40  centti  per 

cubic  yard 

Puddle-wall,  clay  and  gravel,  77^.9  cubic  yanls,  180  linear  feet,  at  $2.50 

per  cnbic  yard 1, 

Excavation  for  puddle-wall,  earth,  890.5  cubic  yards,  at  60  cents  per  cubic 

Sheet  piling,  pine,  34,560  feet,  B.  M.,  at"$14  per  M .".'.' 

For  driving  sheet  piling,  5, 7i!0  linear  feet,  at  o  cents  per  foot 

Longitudinal  timbers,  pine,  3,»I0  feet,  B.  U.,  at  $U  perM 

Struts,  720  linear  feet,  at  6  cents  per  foot 

Total  cost  of  dike 5, 

Dike  No.  5. 
Embankment,  earth,  79,862  cubic  yards,  7,300  linear  feet,  at  50  oents  per 

cnbic  yard $39, 

Inner  slope  of  embankment,  gravel,  6,6.'t0  cubic  yards,  at  $1.50  per  cubic 
yard 9^ 
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Paving,  rook.  9,945  oabto  yards,  at  $1.75  per  cubic  yard $17, 403  75 

Excavation  tor  embankment,  earth,  38,565.7  cubic  yards,  at  40  cents  per 

cnbicyard 15,426  28 

Puddle-wall,  clay  and  gravel,  23,862.5  cubic  yards,  5,130  linear  feet,  at 

$2.50  i)er  cubic  yard 59,f56  25 

Excavation  for  puddle-wall,  earth,  25,163.4  cubic  yards,  at  60  cents  per 

cnbicyard 15,098  04 

Sheet  piling,  pine,  984,960  feet.  B.  M.,  at  $14  per  M... 13.789  44 

For  driving  sheet  piling,  164,160  linear  feet,  at  5  cents  per  foot 8, 208  00 

Longitudinal  timbers,  pine,  109,440  ieet,  B.  M.,  at  $14  per  M 1,532  16 

Struts,  20,520  linear  feet,  at  5  cents  per  foot 1,026  00 

Total  cost  of  dike 182,015  92 

SUMMARY. 

Estimated  cost  of  dike  No.  1 $124,688  23 

Estimated  cost  of  dike  No.  3 67,339  99 

Estimated  cost  of  dike  No.  4 5,579  37 

Estimated  cost  of  dike  No.  5 182,015  92 

Total  cost  of  diking 379,623  51 

Contingencies  of  engineering,  10  per  cent 37,962  35 

Superintendence • 5, 000  00 

Total 422,585  86 

Estimated  cost  of  dam 317,114  02 

Total  cost  of  dam  and  dikes 739,699  88 

Total  number  of  linear  feet  of  diking 14, 220 

Total  number  of  linear  feet  of  puddle-wall 10, 030 

Very  respectfully,  your  obedient  servant, 

G.  O.  Fobs, 
Assistant  Engineer, 
Capt.  Charles  J.  Allen, 

Carps  of  Engineers,  U,  S.  A. 


Appendix  H. 
tables  op  amount  op  available  annual   rainpall   from   the  watersheds 

TRIBUTARY  TO  THE  MISSISSIPPI  RIVER  AT  SAINT  PAUL,  FRIDLEY'S  BAR,  SAUK 
RAPIDS,  AND  BRAINBRD,  FINDING  ITS  WAY  INTO  THE  WATER  COURSES.  COM- 
PUTED BY  MR.   J.    P.   FRIZELL.'  ASSISTANT  ENGINEER. 

DiioKarge  of  the  Mississippi  River  at  Saint  Paul. 

Total  discharge  of  the  Mississippi  River  at  Saint  Paul,  from  April  9  to  November  18, 
a.e75, 721,759,593,600  cubic  feet;  71,696,808,000  cubic  feet  equals  the  quantity  from  No- 

^jember  18  to  April  9  assumed  at  1  foot  above  low- water;  total  for  tne  year,  793,456,- 
1,600  cubic  feet,  which  is  equivalent  to  9.3  inches  on  the  drainage-ground  of  36,741 
uare  miles.    The  assumption  of  1  foot  above  low- water  is  in  accordance  with  the 

ll>x^«sent  condition  of  the  river,  which  is  about  2  feet  9  inches  on  the  gauge,  with  ice  18 

"^o  24  inches  thick. 

Total  discharge  of  the  Mississippi  River  at  Saint  Paul,  from  March  9  to  December  7, 
^^#79,274  days,  275,319,907,200  cubic  feet. 

Discharge  of  the  Missisgippi  River  at  Fridleyj's  Bar, 

»  «  •      '  «  »  •  • 

Cabio  feet. 

otal  discharge  from  April  1  to  November  17 369,665,164,800 

ischarge  for  balance  of  the  year,  134  days,  5,000  cubic  feet  per  second 
per  day 57,888,000,000 

Total  cUscharge  for  1875 427,553,164,800 

£eing  9.16  inches  on  the  drainage- ground  of  20,062  square  miles. 


i 


t  ■ 


.  I 


1802      REPORT    OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

the  Mi8$is9ippi  Biver  at  Sauk  Rapid*, 

«  «  «  4^  «  •  • 

Cabk  feet 

Total  discharge  from  April  18  to  October  31, 197  days 221,093,625,660 

Flow  from  April  1  to  17,  aasnmed  to  increase  regulariy  from  low- 
Trater,  Marcn  31,  to  28,835  cnbic  feet  per  second,  April  18.  The  riae 
commenced  April  1  as  shown  by  the  eaint  Anthony  gauge d4, 288, 076, 800 

Flow  from  November  assumed  to  dimish  uniformly  from  6,138  cubic 
feet  per  second,  October  31,  to  low-water  volurtieof  4,188  cubic  feet 
per  second,  November  30 .1 13,  382,4%,  0» 

Flow  for  December,  January,  February,  and  March  assumed  at  dead 
low-water.    This  is  about  the  present  volume,  January,  1881 43, 783, 027,910 

Total  flow  of  river  for  1875,  being  9.57  inches  on  drainage  area 
of  13,602  square  miles 302, 547, 225, 8» 

Discharge  of  the  ]Uis9}88ippi  River  at  Brainerd. 

Cubic  feet. 

Total  discharge  from  April  6  to  November  18 142, 289, 654,  #0 

Remainder  of  the  year,  138  davs,  at  low- water,  2,715  cubic  feet  per  sec- 
ond  \ 32,371,488,010 

Total,  being  10.5  inches  on  the  drainage-ground  of  7,173  square 
miles 174,661, 142,  #0 


Appendix  I. 

Examinations  and  Surveys  for  proposed  Reservoirs  at  Sources  of  the  Mt- 

sissippi  River. 

report  of  mr.  charles  wanzer,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Saint  Pauly  Minn,y  December  30,  18^ 

Sir  :  I  hereby  respectfully  submit  a  report  of  the  result  of  the  surveys  and  ex«»- 
inations  conducted  under  your  orders  during  the  season  of  1880  for  the  purpose  of 
collecting  additional  data  and  information  in  reference  to  the  proposed  reservoiisAt 
the  sources  of  the  Mississippi  River. 

The  operations  have  consisted  of  the  surveys  of  the  proposed  reservoirs  at  the  Gill 
Lake  and  Pine  River  tributaries  of  the  Mississippi,  and  a  further  examination  of  tk 
proposed  reservoir  at  Lake  Wiunibigoshish,  at  the  sources  of  the  Mississippi  Eivtf. 
which  latter  examination  was  made  In  order  to  ascertain  the  highest  possible  dia 
which  could  with  safety  be  built.  This  work  was  placed  under  the  immediate  soper- 
vision  of  Mr.  W.  S.  Morton,  assistant  engineer,  ana  operations  in  the  field  wew  c«- 
menced  August  10  and  completed  October  28,  1880. 

A  second  party,  under  the  immediate  charge  of  Mr.  G.  O.  Foss,  assistant  eHgio«r, 
was  started  on  October  4,  1880,  to  make  an  examination  and  survey  of  the  dam<s)« 
and  contiguous  country  around  Pokegama  Falls,  to  ascertain  if  the  five  dams  proixMni 
by  Col.  F.  U.  Farquhar,  Corps  of  Engineers,  viz,  at  Lake  Wiunibigoshish,  Leech  Like, 
Mud  Lake,  Vermillion  River,  and  Pokegama  Falls,  could  not  be  replaced  by  one  b^ 
dam  at  Pokegama  Falls.  The  party  returned  to  Saint  Paul  on  November  16,  IW 
having  spent  43  days  on  this  work. 

We  will  first  consider  the  results  of  the  survey  at  Gull  Lake. 

A  suitable  location  for  a  dam  was  found  half  a  mile  below  the  outlet  of  the  lake,tJ 
the  same  position  as  was  selected  under  the  direction  of  Colonel  Farquhar  in  the  «(•• 
fK>n  of  1874.  Borings  for  foundations  were  made  on  and  near  the  dam-site,  and  plot- 
tingB  of  the  same  accompany  this  report.  The  drainage  area  of  the  Guli  Lake  Biwf 
is  235.97  square  miles. 

Assuming  the  mean  annual  rainfall  of  this  region  to  be  25  inches,  and  one-lhird^j 
this  amount,  or  seven-tenths  of  a  foot,  as  the  amqunt  actually  reaching  the  dam-«ite. 
and  discharging  through  Gull  River,  we  have  a  yearly  supply  to  the  reservoir  •f 
4,604,926,233  cubic  feet  of  water.    Reduce  this  amount  by  taking  from  the  drainaf^ 
area,  the  area  of  the  flowed  reservoir,  to  allow  for  the  increased  evaporation  surfi^ 
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aud  we -have,  as  the  annual  availahle  supply  for  reservoir  purposes,  the  sum  of 
3,884,905,220  cubic  feet.  This  gives  a  mean  discharge  for  the  year  of  ias.2  cubic  feet 
per  second ;  or  will  furnish,  as  an  adjunct  to  the  Upper  Mississippi  reservoirs,  a  dis- 
charge of  499.6  cubic  feet  for  a  low-water  period  of  90  days.  A  gaiiging  of  Gall  River 
'was  made,  which  gave  as  its  discharge  128  cubic  feet  per  second.  This  agrees  within 
5  feet  per  second  with  the  mean  discharge  deduced  from  the  rainfall  and  drainage 
area  The  river  at  the  time  was  at  a  stage  of  live-tenths  of  a  foot  above  low- water, 
and  I  believe  this  stage  to  be  a  fair  mean  for  so  small  a  stream,  which  is  irozen  up  for 
four  months  dui-ing  the  year,  and  has  a  range  of  only  2  feet  between  extreme  high  and 
low  water.  A  dam  9  feet  high  will  hold  the  annual  supply  to  this  reservoir,  and  will 
give  a  flowage  of  8.5  feet  over  the  low-water  surface  of  Gull  Lake. 

The  character  of  the  country  will  admit  of  a  12^-foot  height  of  dam,  by  the  building 
of  two  dikes  in  addition  to  the  dam  proper.  This  height  would  flow  Gull  Lake  to  the 
depth  of  12  feet,  and  furnish  a  holding  capacity  for  10,385,075,643  cubic  feet. 

It  would  require  a  little  over  2^  years  of  mean  annual  rainfall  to  fill  the  reser\'oir, 
and  would  furnish  every  second  year  a  discharge  of  993.9  cubic  feet  per  second,  for  a 
period  of  90  days.  Its  additional  cost  would  only  be  about  115,000,  which  its  en- 
hanced value  as  a  medium  of  discharge,  in  seasons  of  extreme  low-water,  would  more 
than  justify. 

The  estimated  cost  of  a  9-foot  dam  at  this  reservoir  is  $47,870.33.  The  estimated 
cost  of  a  12-foot  dam  (including  necessary  dikes)  is  $63,141.87. 

The  main  toll-road  from  Braiuerd  to  the  Leech  Lake  Indian  Agency  passes  through 
this  reservoir  and  will  in  two  places  require  embankment-s  to  keep  it  above  the  flow- 
age  line.  These  embankments  will  have  a  total  length  of  2,160  feet,  and  should  be 
built  of  earth  with  the  slopes  protected  from  wave  action  by  riprap.  For  a  9-foot 
dam,  the  cost  of  this  roadway  will  be  $6,33:J.90.  For  a  12-foot  dam,  the  cost  of  this 
roadway  will  be  $11,406.50. 

By  changing  the  location  and  tutting  7  miles  of  new  road  through  the  woods,  at  a 
probable  cost  of  $.00  per  mile,  the  expense  of  both  these  roadways  can  be  done  away 
with.  This  would  lengthen  the  present  road  a  little  over  2  miles  during  the  summer 
season,  while  during  the  winter  months  the  frozen  reservoir  would  off*er  better  advan- 
tages for  travel  and  teams  than  at  present  exist.  The  total  cost  of  the  9  foot  and 
12  foot  dams,  estimated  both  with  and  without  the  road  embankments,  will  then  be 
as  follows : 

Cost  of  constructing  9-foot  dam,  with  road  embankment $54, 204  23 

Cost  of  constructing  12  foot  dam,  with  road  embankment 74,548  37 

Cost  of  9-foot  dam,  including  change  of  road 46, 585  83 

Cost  of  12-foot  dam,  including  change  of  road 63, 857  37 

A  tabulated  list  of  the  lands  to  be  overflowed  by  this  reservoir  is  hereto  annexed. 
These  lands  have  been  carefully  estimated,  and  can  be  relied  on  as  being  nearly  cor- 
rect, and  I  believe  the  prices  per  acre  will  cover  all  resultant  damages,  provided  per- 
nicious combinations  of  landholders  can  be  avoided.  Only  the  lands  actually  sub- 
merged are  included  in  the  list,  and  probably  $1,000  should  be  added  to  their  value  to 
cover  any  claim  for  damages  that  may  arise  from  the  proposed  changing  of  the  Leech 
Lake  road. 

The  holding-ground  of  this  reservoir  will  be  largely  confined  to  25  natural  lakes, 
"wliich  precludes  any  great  increase  in  the  evaporation  area.  Of  the  character  of  the 
country  adjoining  these  lakes  Assistant  Morton  says:  *'The  banks  of  the  la«es  arc, 
in  general,  high.  Comparatively  few  swamps  were  found,  while  the  valuable  lands 
(timber  lands)  arc  almost  entirely  above  flowage.  The  general  character  of  the  soil 
is  a  tine  sand,  varying  in  depth  from  4  to  Ifi  feet.  The  timber  on  a  large  portion  of 
the  reservoir  is  almost  worthless.  8onie  hay  meadows  were  found,  and  will  be  sub- 
jc^ct  to  overflow,  and  these  in  addition  to  three  farms,  and  their  improvements,  will 
comprise  a  large  percentage  of  the  damages  to  lands  by  overflow." 

Pelican  Lake  was  examined  in  reference  to  adding  its  drainage  area  to  that  of  Gull 
Lake.  The  lake  has  a  surface  area  of  13.7  square  miles,  and  a  drainage  area  of  31.39 
Aquare  miles.  Its  annual  supply  for  reservoir  purposes  would  be  612,572,083  cubic  feet. 
The  lake  has  no  outlet  during  low-water,  and  its  supply  is  evicently  expended  by 
evaporation  and  percolation  into  Pelican  Brook ;  therefore,  any  supply  that  would 
l>e  obtained  from  this  source  by  means  of  a  cut  through  the  dividing  ridge  into  Gull 
Lake,  would  be  of  no  practical  value. 

At  the  Pine  River  reservoir  the  most  suitable  location  for  a  dam-site  was  found  to  be 
on  Pine  River,  one  fourth  of  a  mile  below  Cross  Lake.  The  countrj-  on  cither  side  of 
the  dam-site  has  a  general  elevation  of  from  20  to  25  feet  above  Cross  Lake,  but  an  ex- 
amination demonstrated  that  a  dam  17.5  feet  in  height  is  the  highest  that  can  be  built 
-with  security  from  overflow  and  runarounds.  Borings  for  foundations  were  made  at 
and  near  the  selected  daiosite,  and  the  results  are  shown  on  the  accompanying  plot- 
ting. The  holdinc-ground  of  this  reservoir  consists  mainly  of  21  lakes.  The  drainage 
area  of  the  Pine  River  basin,  after  deducting  the  area  of  tlie  reservoir  when  filled,  wul 
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be  503.64  square  miles.    This  area  win  famish  an  annaal  supply  to  the  reservoir  of 
9,828,474. 1«J3  cnbio  feet. 

The  height  of  dam  adopted  will  fnmish  a  holding-ground  for  7,474,384,104  cabie 
feet,  which  leaves  a  surplus  supply  of  2,354,090,059  cubic  feet.  Three  snppleiueotil 
reservoirs  can  be  constructed — one  at  Norway  Lake,  one  at  South  Fork  of  Pine  RiTer, 
and  one  at  Mountain  Lake — which  will  retain  2,017,529,779  cubic  feet  of  this  sarplu 
supply  and  increase  the  amount  to  be  discharged  from  the  main  Pine  River  dam  to 
9,491,'913,883  cubic  feet,  which  will  fnmish  to  the  Mississippi  River  every  year  tk 
amount  of  1,220.6  cubic  feet  of  water  per  second  for  the  period  of  90  days. 

The  cost  of  the  main  Pine  River  dam,  including  the  necessary  amount  of 

additional  diking,  log-sluice,  &c.,  will  be $dO,  Ib^  ® 

The  three  supplemental  dams  will  cost 44,000tt 

Total  to  be  expended  on  this  reservoir , 124,158  ® 

These  estimates,  as  well  as  those  for  the  Gull  Lake  reservoir,  are  made  with  the  virv 
of  puddle  walls,  inclosed  in  the  embankments,  and  extending  down  to  the  clay  ani 
hard-pan  bottoms,  and  are  based  on  the  information  derived  from  the  borings  taka 
at  the  dam-sites.  The  cost  of  the  construction  of  these  reservoirs  is  greatly  in  excw 
of  the  estimates  made  by  Colonel  Farquhar,  but  I  believe  they  are  none  too  high. 

A  list  of  the  lands  to  be  overflowed  by  the  Pine  River  reservoir,  and  their  estimated 
value,  has  been  compiled  by  Mr.  Morton,  and  is  undoubtedly  nearly  correct. 

The  work  at  Lake  Winnibigoshish  was  principally  confined  to  the  sont^iem  aA 
eastern  sides  of  the  lake.  Level-lines  were  run  both  east  and  west  from  the  dam-$iu, 
and  the  number  of  linear  feet  of  diking  required  for  a  r2-foot,  14-foot,  and  16-foct 
height  of  dam  was  determined  as  follows : 

A  12-foot  flowage  will  require  1,950  linear  feet  of  diking  ;  cost glO,  387  ^ 

A  14-foot  flowage  will  require  2,560  liuejir  feet  of  diking ;  coet 23, 580  ^ 

A  16  foot  flowage  will  require  3,530  linear  feet  of  diking ;  cost 34, 536  ^ 

These  flowage  lines  are  estimated  as  above  the  low-water  of  1878  in  Lake  VVinis- 
bigoshish,  which  was,  during  that  season,  2  feet  lower  than  when  the  surveys  ibI 
estimates  were  made  by  Colonel  Farquhar,  1874.  The  16-foot  dam  and  dikes,  abon* 
the  low-water  of  1878,  would  therefore  have  to  be  built  to  give  the  same  holdi^ 
capacity  to  the  reservoir  as  hjis  been  already  reported  for  a  14-foot  rise  above  tk 
water  of  1874,  viz,  a  capacity  of  45,754,204,:W0  cubic  feet. 

A  14- foot  dam  above  the  low- water  of  1878  would  afford  a  capaeitv  of  oaiy 
37,128,801,660  cubic  feet,  and  a  12-foot  dam,  above  the  idatum  of  1«'8,  would  ^ 
further  reduce  its  capacity  to  about  28,000,000,000  cubic  feet. 

The  elevation  of  Bowstring  Lake  was  ascertained  to  be  30  feet  above  the  water ii 
Lake  Winnibigoshish,  and  the  drainage  of  its  (Bowstring  Lake)  basin  was  found  to 
be  into  Rainy  Lake  River,  and  thence  into  Hudson's  Bay.  The  drainage  area  of  Bo»- 
etring  Lake  comprises  458  square  miles  (12,768,307,201  square  feet).  This  area  hji 
hitherto  been  considered  as  tributnry  to  Lake  Winnibigoshish  and  the  Missiaei]^ 
River,  and  must  therefore  now  be  subtracted  from  the  area  as  reported  in  I87d  id 
1H79.  The  report  of  1878  gives  area  of  Lake  Winnibigoshish  basin  as  1,892  sqMR 
miles. 

Supply,  figured  as  0.7  foot  over  this  {irea  =  36,922, 152,960  cubic  feet.  This,  a«cff- 
rected,  should  be:  Area  of  Winnibigoshish  basin,  1,434  square  miles =39,977,e25,6a> 
square  feet;  supply  of  Winnibigoshish  basin,  figured  as  0.7  foot  over  this  are»= 
27,984,337,920  cubic  feet ;  reduction  in  supply =8,937,81.5,040  cubic  feet.  Supply,  n 
reported  in  1878,  would  furnish,  for  90  days  =  4,748  cubic  feet  per  second ;  supply. » 
corrected,  would  furnish,  for  90  days  =  3,599  cubic  feet  per  second;  reduction  indii- 
charge  per  second  =  1,149  cubic  feet. 

f  It  will  thus  be  seen  that  a  12-foot  dam  above  the  low-water  of  1878  will  fiimi^> 
storing  capacity  about  equal  to  the  annual  supply,  while  a  16-foot  dam  above  ^ 
same  plane  will  furnish  holding-ground  in  excess  of  the  annual  supply  to  the  ext^ 
of  17,769,8f;6,460  cubic  feet. 

In  the  above  calculations  the  entire  area  of  the  flowed  reservoir  has  been  consideifil 
under  the  head  of  drainage  area,  no  reduction  of  the  reservoir  surface  expose«l  to 
evaporation  having  been  made.  If  the  reservoir  surface  is  deducted  from  the  dra«- 
age  area,  the  annual  supply  to  the  reservoir  will  be  reduced  to  24,965,446,968  cute 
feet,  and  the  excess  of  the  holding  capacity  over  the  supply  will  (by  a  16-foot  dan) 
be  increased  to  20,788,757,412  cubic  feet,  in  which  case  the  capacity  would  nearir 
equal  the  supply  for  two  years. 

To  construct  the  dam,  log-sluices,  and  dikes  at  this  reservoir,  I  think  will  reqaii* 
at  least  the  sum  of  $100,000. 

Much  has  been  said  of  the  sad  results  to  accrue  to  the  Indians  by  the  constructioB 
of  this  reservtur,  on  account  of  the  flowing  out  and  destruction  of  their  wild-ritf 
fields.     From  the  trader  at  Leech  Lake  (as  well  as  others)  I  learn  that  but  a  vciy 
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small  quantity  of  wild  rice  is  gathered  by  the  Indians  in  Lake  Winnibigoshish.  He 
says:  *'Ou1y  the  Bowstriugers  have  a  very  large  field  of  it  [wild  rice],  and  mostly 
all  the  Winnibigoshish  and  Cass  Lake  Indians  go  there  [Bowstring  Lake]  to  pick  it. 
These  fields  would  not  be  overflowed,  and  apparently  the  damage  to  the  Indians  by 
this  proposed  work  would  be  very  slight." 

The  party  under  Mr.  G.  O.  Foss,  assistant  engineer,  to  whom  was  delegated  the  sur- 
T-eys  and  examinations  around  Pokegama  Falls  to  ascertain  the  practicability  of  one 
high  clam  at  that  point  replacing  the  five  dams  previously  recommended,  was  only 
able  to  make  examinations  m  reference  to  the  danger  from  runarounds  into  the  Missis« 
sippi  River  below  the  falls. 

There  was  not  sufficient  time  to  run  flowage  lines  which  would  accurately  demon- 
strate the  capacity  of  the  proposed  dam,  and  the  figures  showing  capacity  are  based 
on  former  examinations  and  known  elevations  of  the  country,  and  are  entirely  within 
safe  limits. 

Mr.  Fobs  finds  that  18,190  linear  feet  (nearly  3^  miles)  of  diking  will  have  to  l)e 
constructed  in  addition  to  the  dam  proper,  in  order  to  retain  the  waters  tributary  to 
Pokeganm  Falls.  These  dikes  are  principally  located  on  the  east  side  of  Pokegama 
and  on  the  west  side  of  Horseshoe  Lakes,  and  are  rendered  necessary  on  account  of 
the  swamps  and  creeks  connecting  these  lakes  wieh  the  Mississippi  River.  North  of 
the  falls  the  country  is  found  to  be  iVee  of  depressions  that  can  affect  the  capacity  of 
the  proposed  reservoir. 

The  cost  of  the  proposed  dikes,  made  of  earth  embankment  with  a  puddle  wall, 
extending  to  the  underlying  strata  of  clay,  is  estimated  to  be  about  $700,000.  This 
estimate  is  based  on  the  supposition  of  finding  clay  foundations  at  an  average  depth 
of  10  feet  below  the  surface  of  the  ground.  No  borings  have  Ix-en  made,  and  actual 
knowledge  of  the  formation  of  the  country  may  either  reduce  or  increase  this  estimate 
materially. 

The  cost  of  the  dam  designed  to  be  built  of  earth  embankment,  on  solid-rock  foun- 
dation^  with  slopes  well  protected  by  gravel  and  loose  rock,  and  with  cut  masonry 
sluices  and  face  walls,  is  estimated  to  be  about  $400,000 ;  or,  in  close  figures,  the  entire 
cost  of  dikes,  and  dam  is  estimated  to  be  $1,161,798.28. 

The  estimate  for  the  dam  is  certainly  none  too  high  to  cover  all  contingencies,  un- 
less it  is  found  that  the  rock  in  place  around  the  dam-site  can  be  used  tor  building 
pnrposefl  in  construction.  At  the  estimated  cost,  as  given,  it  is  calculated  to  procure 
the  necessary  granite  for  the  sluices,  &c.,  at  Sauk  Rapids.  The  estimates  for  the 
dikes  can  only  be  changed  by  a  more  accurate  knowledge  of  the  formation  of  the 
country. 

The  drainage  area  tributary  to  Pokegama  Falls  is  now  determined  to  be  3,432  square 
miles,  or  95,678,668,800  square  feet.  This,  after  deducting  the  area  of  the  reservoir — 
-which  will  be  11,142,741,800 square  feet^ — will  leave  as  the  total  available  watershed, 
84,535,927,000  square  feet,  which  will  furnish  to  the  reservoir  59,175,148,900  cubic  feet 
of  water,  on  the  basis  of  0.7  foot  of  water  being  available  for  reservoir  purposes  over 
the  entire  drainage  area. 

The  holding  capacity  of  this  reservoir  will  be  71,019,935,280  cubic  feet,  which  is  an 
excess  ftf  11,844,786,3^0  cubic  feet  over  the  above  computed  supply.  It  will  overflow 
Lake  Winnibigoshish  to  a  depth  of  6  feet,  and  Leech  Lake  to  a  depth  of  about  3  feet. 

It  would  seem  that  the  prospective  cost  of  this  high  dam  would  certainly  condemn 
it  when  compared  with  the  far  cheaper  method  of  constructing  the  five  smaller  dams ; 
and  when  to  these  estimates  are  added  the  damages  to  accrue  by  overflow  of  lands, 
which  will  embrace  an  area  of  between  400  and  500  square  miles,  the  economy  of  the 
CTeater  number  of  smaller  dams  will  become  more  apparent.  Something,  too,  might 
be  said  in  reference  to  the  constant  danger  to  the  whole  upper  country  arising  from 
the  impounding  of  such  a  vast  quantity  of  water  at  any  one  place.  Of  course  every 
thing  that  skill  and  foresight  could  accomplish  would  be  done  to  render  this  dam  and 
its  attendant  dikes  perfectly  safe ;  but  leakages  Are  likely  to  occur,  both  from  bad 
construction  and  from  the  burrowing  of  small  animals  (such  as  muskrats,  otter,  and 
mink)  under  the  foundations.  These  little  animals  have  frequently  caused  smaller 
dams  to  go  out  by  starting  leaks,  and  they  particularly  infe«t.  the  Upper  Mississippi 
Te>(ion. 

The  picture  of  a  30-foot  wave,  with  the  backing  of  a  400-square-mile  shee^  of  water, 
breaking  loose  and  starting  toward  the  sea,  is  not  a  pleasant  one  to  contemplate, 
and  its  possibility  should,  I  tliink^  be  avoided,  unless  immense  advantages  can  be  dem- 
oustrated  to  compensate  for  the  risk  incurred. 

As  Congress  has  already  ordered  the  construction  of  the  proposed  dam  at  Lake  Win- 
nibigoshish, and  as  it  is  supposed  that  at  least  that  dam  will  he  built,  it  was  consid- 
ered advisable  to  make  computations  for  a  24-foot  dam  at  Pokegama  Falls,  which 
would  flow  just  to  the  foot  of  the  Lake  Winnibigoshish  dam. 

The  results  of  these  computations  are  as  follows:  A  flowage  of  24  feet  above  low- 
water  of  1^78j  at  Pokegama  Falls  will  furnish  a  reservoir  with  a  surface  area  of  83.7 
square  miles,  equal  to  2,333,426,400  square  feet.     The  holding  capacity  of  the  reser- 
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the  stream,  the  total  amount  that  conld  be  imponnded  for  one  year  would 
be  15,056,369,331  cnbic  feet.  But  we  must  allow  for  evaporation  (km 
the  surface  of  the  reservoir;  assuming  such  to  be  about  i  of  an  ioch  per 
day  for  seven  months  in  the  year,  we  have  as  the  quantity  that  can  be 
actually  impounded  in  the  reservoir  about  8,000,000,000  cubic  feet  fort 
dam  raising  the  water  surface  about  10  feet.  This  amount  impoanded 
and  concentrated  into  a  period  of  one  hundred  days  would  afibrd,  asao 
increment  to  the  Bock  River  below,  and  to  the  Mississippi  below  Rock 
Island,  about  925  cubic  feet  per  second,  which  increment  to  the  discharge 
of  the  Mississippi  below  Rock  Island  would  be  too  small  to  be  of  l)enefit 
to  tlie  latter  stream.  To  raise  the  dam  at  Horicon  so  as  to  afford  a 
greater  head  than  10  feet  would,  of  course,  increase  the  reservoir  ca[* 
city ;  it  would  also  increase  the  claims  for  damages  for  overflow  of  laud 
in  a  well-settled  country. 

The  parties  in  control  of  the  reservoir  prior  to  1868  regarded  the  aver 
age  cash  value  of  the  water  discharged  from  it  as  $15,000  per  annum 
The4se  remarks  as  to  a  dam  at  Lake  Horicon  would  appear  to  settle  the 
question.  It  only  seems  necessary  to  touch  cursorily  upon  the  river 
below  it. 

Beaver  Dam  Lake,  in  Dodge  County,  has  an  area  of  about  6,000  acm, 
and  is  created  entirely  by  a  dam  at  the  village  of  Beaver  Dam,  the  watei 
having  been  raifeed  about  6  feet.  It  is  possible  that  the  reservoir  capa^ 
city  could  be  somewhat  increased  by  raising  the  dam,  but  not  to  insure 
any  benefit  thereby. 

Lake  Koshkonong,  lying  mainly  in  Jefferson  County,  is  an  enlarge- 
ment of  Rock  River,  its  surface  area  covering  about  30  square  miles, 
the  drainage  area,  or  watershed,  being  about  2,540  square  miles,  inclad- 
ing  the  area  of  watershed  above  it.  There  exists  a  low  dam  at  Indiai 
Ford,  a  few  miles  below,  owned  by  Janesville  manufacturers.  A  dan 
20  feet  in  height  could  be  constructed  in  this  vicinity,  to  control  the 
lake,  but  the  claims  for  damage  from  overflow  and  flowing  out  mil 
piivileges  above  would  probably  be  so  great  as  to  preclude  the  idea  d 
the  government  establishing  one. 

Lakes  Mendota  and  Menona  contain  about  25  square  miles  of  areS; 
with  a  large  drainage  ground,  but  as  their  situations  encircle  the  dtf 
of  Madison  the  probability  is  that  land  damage  from  overflow  would  be 
very  great. 

Assistant  Frizell  estimates,  from  careful  study,  that  above  JanesviUe 
about  50,000,000  cubic  feet  or  water  might  be  impounded  in  the  coarae 
of  one  year,  and  that  for  one  hundred  days  about  5,700  cubic  feet  of 
water  per  second  could  possibly  be  drawn  off  to  add  to  the  low-watei 
discharge  of  the  Mississippi  River  below  Rock  Island.  This  would  be, 
no  doubt,  of  benefit  to  the  Mississippi  at  time  of  extreme  low-water,  bni 
the  total  deprivation  to  the  mills  during  the  time  necessary  to  impoand 
such  a  quantity  of  water  would  not  only  embarrass  the  mill-owners,  but 
give  rise  to  heavy  claims. 

There  are,  at  present,  dams  constructed  across  the  river  at  many 
points,  especially  at  Hustisford,  Watertown,  Jefi'erson,  Indian  Ford, 
Janesville,  Beloit,  Rocktou,  Rockford,  Dixon,  Sterling,  and  Milan— the 
latter  near  the  confluence  ol  the  Rock  and  Mississippi  Rivers.  Some  of 
the  mill  privileges  in  the  lower  i)art  of  the  river  might  be  enhanced  in 
value  by  an  equable  flow  of  water  throughout  the  greater  part  of  the 
year;  others  above  might  be  injured. 

In  General  Warren's  report  upon  bridging  the  Mississippi  River,  the 
area  of  the  watershed  of  the  Rock  River  is  placed  at  10,61)0  square  miles, 
nearly  equal  in  area  to  the  watershed  of  the  Wisconsin  River. 
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Ou  acconut  of  the  complications  and  claims  tbat  would  arise  from  the 
2on8tractiou  by  the  United  States  Government  of  reservoirs  upon  the 
^ock  Eiver,  it  would  seem  best  to  leave  such  to  private  parties  or  cor- 
>orations. 

.Ajssistant  Frizell's  report  of  November  8  is  so  full  of  interesting  facts 
3hat  I  forward  it  entire. 

X  will  add  that  the  rendition  of  this  report  has  been  delayed  thus  far, 
as  I  had  mtended  it  to  form  part  of  the  report  of  the  season's  work 
appertaining  to  the  reser^'oir  system. 

j^  tracing  of  the  area  under  consideration,  scaled  1  inch  to  10  miles^ 
is  also  inclosed. 

Very  resi^ectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  S.  A. 


report  of  mr.  joseph  p.  frizell,  assistant  engineer. 

Engineer  Office,  United  States  Army. 

Saint  Paul,  Minn.,  November  8, 1880. 

Sir:  The  act  of  Congress  approved  June  14, 1880,  calls  for  an  examination  or  survey 
of  Kock  River,  in  Wisconsin  and  lUinois,  with  reference  to  the  construction  of  reser* 
voirs  thereon.  I  visited  the  river,  by  your  orders,  in  September  last,  and  examined 
the  piinciple  localities  suitable  for  reservoirs.  I  have  also  gained  what  information  I 
could  concerning  the  subject  from  other  sources,  and  have  the  honor  to  present  the 
following  preliminary  report,  embodying  considerations  proper  to  be  taken  account  of 
before  incurring  the  expense  of  a  survey. 

At  the  head  of  the  river,  in  Dodge  and  Fond  du  Lac  counties,  is  a  vast  marsh  capa- 
ble of  being  flooded  by  a  dam  at  the  village  of  Horicon,  in  the  town  of  Hubbard.  A 
dam  was  constructed  at  this  point  in  1842,  which  flowe<l,  it  is  said,  some  60  square 
miles  of  ground,  raising  the  water  9|  feet  at  the  dam.  This  dam  stood  till  1868,  fur- 
uishins  power  to  mills  at  Horicon,  around  which  a  considerable  village  grew  up.  In 
1868  tne  dam  was  removed  by  order  of  the  court,  judgments  having  been  obtained 
against  its  owners,  the  Merchants'  Union  Manufacturing  Company,  oy  land-owners, 
which  the  former  were  unable  to  pay. 

The  drainage  ground  appurtenant  to  the  Horicon  reservoir  is  about  491  square  miles. 
There  is  an  exceedingly  favorable  site  for  a  dam,  which  need  not  bo  more  than  200  feet 
long  to  raise  thn  water  10  feet.  There  is  nothing  to  prevent  raising  the  water  higher 
than  10  feet.  The  cost  of  the  dam  would  be  comi)aratively  slight,  but  the  expense  of 
land  damages  would  be  heavy,  amounting  probably  to  $200,000  or  $300,000.  We  can 
estimate  the  capacity  of  a  reservoir  required  here  to  reduce  the  discharge  of  the  drain- 
Sjge  ground.  By  the  records  of  the  United  States  Signal  Service  kept  at  Milwaukee, 
the  total  rainfall  of  the  eight  years,  1872-1879,  inclusive,  was  282.63  inches,  being 
35.33  inches  per  annum.  We  may  assume  that  40  per  ceut.  of  this  finds  its  way  into 
the  reservoir,  giving  per  annum  16,120,000,000  of  cubic  feet.  Assume  evaporation  in 
reservoir  ^  inch  per  day  for  seven  months,  there  must  be  deducted  7x30x-A'X60x 
(5280)2,  equal  to  7,318,000,000  of  cubic  feet ;  giving  for  the  annual  product  of  the  drain- 
age ground  8,802,000,000  of  cubic  feet. 

In  the  parliamentary  inquiry  relative  to  the  East  London  Water-works,  it  was 
stated  by  eminent  English  engineers,  as  a  result  of  extensive  observation,  that  a  reser- 
voir, to  reduce  the  flow  of  its  drainage  ground  to  uniformity,  should  be  capable  of 
holding  about  eighteen  months'  average  flow.  The  greatest  desirable  capacity  of  this 
reservoir,  therefore,  is  U  times  $8,802,000,000=13,203,000,000  of  cubic  feet.  This  would 
require  the  water  to  be  raised  about  16  feet,  giving  an  average  depth  of  8  feet  over 
the  whole  flowage  ground. 

The  Merchants'  Union  Manufacturing  Company  still  own  the  greater  part  of  the 
marsh-land  that  would  be  flowed.  It  is  assumed  that  this  company  would  release  the 
land  to  the  United  States  in  consideration  of  the  water-power  to  be  created  by  the 
dam. 

Beaver  Dam  Lake,  in  Dodge  County,  covers  about  6,000  acres. 

It  is  wholly  created  by  a  dam  at  the  village  of  Beaver  Dam,  which  raises  the  water 
6  feet.    I  judge  that  the«quantity  of  water  would  warrant  the  raising  of  the  dam 
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somewhat  higher,  but  not  much.  This  region  abounds  in  extensive  marshes,  and  it  !• 
quite  probable  that  a  carefnl  examination  wonld  disclose  many  localities  adapted  for 
tne  storage  of  large  quantities  of  water. 

Lake  Koshkonong,  Ijring  mainly  in  Jefferson  County,  is  an  enlargement  of  Rock 
River,  covering  25  or  30  square  miles,  and  commanding  a  drainage  nt>and  of  2,542 
square  miles,  or  2^051  square  miles  excluding  the  Honcon  watershed  It  is  already 
controlled  to  a  slight  extent  as  a  reservoir  by  a  dam  at  Indian  Ford,  owned  by  the 
Janesville  manufacturers.  No  physical  obstacle  exists  to  the  construction  of  a  dam 
20  feet  high,  but  it  wonld  involve  very  heavy  damages,  greatly  extending  the  area  of 
the  lake,  and  flowing  out  mill  privileges  above.  It  is  not  probable  that  a  Reservoir 
could  be  constructed  here  large  enough  to  meet  the  requirements  of  the  drainage 
ground.  The  total  product  ou  the  above  basis  would  be,  excluding  Horicon,  some- 
thing like  40,000,000,000  of  cubic  feet  per  annum,  calling  for  a  storage  capacitv  of 
60,000,000,000.  A  20-foot  dam  would  not  probably  furnish  over  20,000,000,000,  leaving 
the  balance  to  be  sought  in  some  other  part  of  the  valley. 

Lakes  Mendota  and  Menoua  cover  some  25  square  miles,  and  command  a  large 
drainage  CTound,  but  their  situations,  encircling  as  they  do  the  city  of  Madison,  prol^ 
bly  forbid  their  use  as  reservoirs  to  any  great  extent.  Judging  from  tlie  general 
character  of  the  country  and  thft  frequent  occurrence  of  extended  marshes,  1  8e«  do 
reason  to  doubt  the  physical  practicability  of  impounding  the  waters  of  Rock  Kiver 
above  Janesville  as  far  as  may  be  desired,  though  at  a  very  heavy  expense,  especially 
for  the  item  of  land  damages. 

It  is  worth  while  to  coiitiider,  however,  whether  such  an  improvement  would  be  of 
material  benefit  t.o  the  Mississippi  River.  General  J.  H.  Wilson's  assistants  found 
47.000  cubic  feet  per  second  as  the  ordinary  low-water  volume  of  the  Mississippi  at  Rock 
Island.  Mr.  T.  C.  Clark  found  about  the  same  quantity  for  the  low-water  volume  at 
Quincy.  General  G.  K.  Warren  found  36,100  cubic  feet  per  second  at  Biirliugton^o 
1866,  when  the  river  was  1  foot  above  extreme  low-water,  indicating  about  32,000 
at  the  latter  stage.  General  Wilson  found  the  discharge  at  Keokuk  at  ordinary  low- 
water  40,435  cubic  feet  per  second.  Assume,  for  purpose  of  discussion,  that  the  atiove 
supposed  svstem  of  reservoirs  could  discharge  50,000,000,000  of  cubic  feet  i>er  an- 
num. Could  this  volume  be  concentrated  into  the  ordinary  period  of  low-water, 
say  100  days,  it  would  furnish  for  that  period  5,787  cubic  feet  per  second.  This  would 
be  a  considerable  fraction  of  the  volume  of  the  river,  and  would  have  an  appreciable 
effect  upon  the  stage  of  water.  It  would  cause  a  rise  of  about  6  inches  on  the  Dea 
Moines  Rapids  at  ordinary  low- water.  The  extensive  use  of  the  Rock  River  for  water- 
power,  however,  would  prevent  any  such  use  of  the  reservoirs.  Dams  are  constructed 
across  the  river  and  important  industries  established  at  many  points  on  the  stream, 
notably  at  Hustisford,  Watertown,  Jefferson,  Indian  Ford,  Janesville,  Beloit,  Rockton, 
Rockford,  Dixon,  Sterling,  and  Rock  Island.  That  these  industries  are  destined  to 
immense  development  in  the  near  future,  wo  are  admonished  by  the  growth  of  manu- 
facturing towns  in  the  Eastern  States,  where  I  observed,  a  few  weeks  ago,  the  strange 
spectacle  of  a  manufacturing  establishment,  originally  built  to  be  driven  by  water- 
power,  having  attained  such  dimensions  that  the  low- water  volume  of  the  stream  was 
not  sufficient  to' feed  its  boilers  and  wash  its  goods.  Any  extended  interference  by 
the  government  with  the  natural  flow  of  watera  on  this  stream  would  lead  to  endless 
reclamations  on  the  part  of  mill-owners.  These  industries  have  been  established  in 
the  full  faith  that  the  usual  course  of  nature  will  be  maintained  on  this  stream,  and 
any  interference  therewith,  to  the  detriment  of  the  mills,  would  lead  to  claims  for 
compensation.  The  interests  of  navigation  on  the  Mississippi  would  dictate  holding 
back  all  the  water  during  the  winter  and  spring,  and  discharging  it  in  great  volumes 
in  the  latter  part  of  the  summer  and  autumn.  This  wonld  be  directlv  opposed  to  the 
interests  of  manufacturers.  A  sort  of  compromise  on  this  point  would  consist  in  dis- 
charging from  the  reservoirs,  at  all  times,  a  quantity  equal  to  the  low-water  volume 
of  the  stream,  but  what  that  low-water  volume  is  could  never  be  determined  to  the 
satisfaction  of  all  parties.  The  difficulty  would  increase  as  the  manufactures  extended. 
When  an  industry  dependent  on  water-power  attains  such  dimensions  that  it  is  liable 
to  frequent  interruptions  from  lack  of  water,  the  ordinary  proceeding  is  to  introduce 
a  steam-engine  to  be  run  during  periods  of  low-water,  depending  wholly  npon  water- 
power  at  other  times.  This  enables  the  establishment  to  profitably  use  a  much  larger 
portion  of  the  high- water  volume,  and  restricts  correspondingly  the  quantity  of  water 
that  can  be  held  by  reservoirs.  Even  leaving  the  legal  rights  of  the  manufacturers 
out  of  consideration,  it  requires  little  argument  to  convince  those  familiar  with  the 
usual  course  of  public  affairs  that  reservoirs  oouHtructed  on  the  headwaters  of  the  Rock 
Kiver  would  be  operated  in  accordance  with  the  interests  of  manufacturing  on  that 
river,  rather  than  those  of  navigation  on  the  Mississippi.  These  two  interests  would j 
be  identical  in  certain  conceivable  circumstances,  but  under  any  circumstances  likely 
to  arise  they  would  be  different.  Were  there  but  one  reservoir,  say  that  at  Uoricon,' 
the  interests  of  manufacturing  would  require  that  it  should  be  used  to  keep  up  thej 
low- water  volume  of  the  Rock  River,  and  this  use  would  coincide  with  the  require- 


iiillL 


APPENDIX   W  1811 

raents  of  navigatioD  on  the  Mississippi,  provided  low-water  occurred  at  the  same  time 
on  both.  It  must  be  observed,  however,  that  the  Horicon  reservoir  alone  would  be  of 
no  appreciable  benefit  to  the  Mississippi.  The  above  is  an  extreme  supposition.  Let 
as  now  go  to  the  other  extreme,  and  suppose  the  system  of  reservoirs  to  l>e  sufficiently 
extended  to  impound  all  the  water  of  tne  Rock  River  for  a  period  of  eighteeQ  months, 
the  manufactures  being  also  supposed  to  have  extended  sufficiently  to  use  all  the  water 
that  can  be  obtained.  Then  it  is  plain  that  manufactures  would  require  the  water  to 
be  discharged  at  a  uniform  rate  duiing  the  entire  year,  a  method  that  w^ould  bi*  of 
little  use  to  the  Mississippi,  which  would  still  demand  the  concentration  of  the  dis- 
charge into  the  perio<l  of  low-water. 

There  is  still  another  case  conceivable  in  which  both  interests  would  be  identical. 
Imagine  reservoirs  to  be  applied  to  all  the  afiluents  of  the  Mississippi  of  capacity 
sufficient  to  hold  the  total  now  for  eighteen  months.  This  would  be  the  culmination 
of  the  reservoir  system,  reducing  the  flow  of  the  river  and  all  its  tributaries  to  uniform- 
ity at  all  seasons.  In  that  case  a  unifoim  discharge  from  all  the  reservoirs  would 
exactly  meet  the  requirements  both  of  manufacturing  and  navigation.  Such  a  system 
applied  throughout  the  entire  Mississippi  Valley  would  cost  not  less  than  $1,000,(K)0,000, 
and,  of  course,  the  event  of  its  adoption  is  too  remote  to  be  seriously  considered. 

"We  may,  however,  as  it  appears  to  me,  rest  assured  that  the  question  of  reservoirs 
on  the  Rock  River  will  take  care  of  itself.  The  manufacturing  industries  have  already 
attained  dimensions  that  require  the  aid  of  reservoirs.  Lake  Koshkonong,  as  already 
stated,  being  controlled  to  some  extent  in  that  interest.  The  necessity  for  these 
accessions  will  become  more  and  more  apparent  as  these  industries  expand.  In  the 
course  of  twenty  years  we  shall  probably  see  the  resources  of  this  stream  taxed  to 
their  utmost  with  all  the  aid  that  can  be  derived  from  reservoirs.  The  owners  of 
water-power  on  the  Merrimac  River,  in  New  Hampshire  and  Massachusetts,  control 
reservoirs  to  the  extent  of  200  square  miles^of  water  surface.  Yet  the  steam-power 
now  in  use  in  Lowell  exceeds  the  water-power  in  amount.  A  committee  of  the  Mas- 
sachusetts legislature,  some  six  years  ago,  reported  that  there  were  then  over  three 
hundred  storage  reservoirs  in  that  State  operated  in  the  interest  of  manufacturers. 
To  show  what  motives  will  exist  for  the  construction  of  reservoirs  on  Rock  River,  let 
us  compute  the  value  of  the  Horicon  reservoir,  on  the  assumption  that  there  is  use  for 
the  increase  of  power  derived  from  it.  When  the  Horicon  dam  was  in  existence,  the 
total  fall  from  the  sui-face  of  the  Horicon  reservoir  to  the  Mississippi  at  Rock  Island 
was  3*33  feet.  (See  Survey  of  Rock  River,  H.  Ex.  Doc.  No.  15,  Fortieth  Congress, 
first  session.)  Of  this  fall  we  must  reject  about  75  feet  as  in  operation,  for  the  reasim 
that  the  discharge  of  the  reservoir,  under  most  judicious  management,  will  not  be  of 
full  benefit  to  the  river  till  it  reaches  a  point  where  the  latter  has  a  considerable 
volume  independent  of  the  reservoir.  From  the  remaining  258  feet  we  must  reject 
that  part  of  the  fall  employed  in  giving  movement  to  the  water.  I  found  on  the  Chart's 
River,  in  Massachusetts,  that  the  aggregate  fall  at  the  several  dams  was  about  eight- 
ninths  of  the  total  fall.  A  similar  proportion  here  would  give  229  feet.  In  addititnj, 
allow  1  foot  in  20  for  losses  in  penstocks  and  raceways,  and  we  have,  for  the  toinl 
available  fall,  218  feet. 

We  have  seen  that  the  Horicon  watershed  could  furnish  per  annum,  by  impound in;^ 
all  the  water,  8,802,000,000  of  cubic  feet;  out  of  this  there  must  be  deducted  the  low- 
water  flow,  roughly  estimated  at  50  cubic  feet  per  second,  amounting  to  1,578,000,000 
of  cubic  feet.  Balance  available  for  increa.se  of  water-power,  (5,224,000,000  of  cubic 
feet.  Thi«  would  furnish  during  the  period  of  low-water,  assumed  to  last  120  days, 
600  cubic  feet  per  second,  flowing  continuously.  The  numerous  dams  on  the  stream, 
however,  would  to  a  large  extent  give  the  means  of  concentrating  the  discharge  dur- 
ing low-water  into  the  working  hours  of  the  day.  Fully  accomplished,  this  would 
increase  the  discharge  to  over  1,200  cubic  feet  per  second.  Practically,  it  would  not, 
probably,  amount  to  over  900.  The  ettect  of  the  reservoir,  therefore,  is  to  add  900 
cubic  feet  per  second  to  the  available  volume  of  the  river.  It  enables  the  mills  to 
increase  their  draught  for  that  amount  without  fear  of  interruption  from  low-water. 
For  ordinary  purposes  it  is  sufficiently  accurate  to  say  that  1  cubic  foot  of  water  per 
second  on  12  leet  fall  (or  12  cubic  feet  per  second  on  1  foot  fall)  is  an  effective  horse- 
power, that  is,  a  horse-power  available  for  driving  machinery.    The  elFect  of  the 

qOQ  V  918 
reservoir  therefore  is  to  add-^^ ^ equal  to  10,350  horse-powers  to  the  manu- 
facturing capacity  of  the  stream.     Water  for  power  is  leaseil  at  Minneapolis  at  the 
rate  of  $20  per  annum  per  horse-power.    At  this  rate  the  improvement  would  be 
worth  $327,000  per  annum. 

The  question  may  be  a])proached  in  a  more  direct  and  simple  manner.  I  am  in- 
formed by  Mr.  S.  Clark,  who  was  one  of  the  owners  of  the  Horicon  reservoir,  that  the 
cash  value  of  the  water  discharged  by  it,  on  an  average  fall  of  less  than  8  feet,  was 
115,000  per  annum.  The  water  would  have  an  equal  value,  did  manufacturing  rcfiuire 
it,  on  each  and  every  8  feet  of  fall  on  the  stream.  The  total  effective  fall  of  the  entire 
stream  from  Horicon  to  Rock  Island,  estimated  as  above,  is  280  feet,  giving  for  the 
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total  valae  of  the  reservoir  $525,000.  This  does  not  t^ke  accoimt  of  the  fact  that  the 
low-water  volatile  cannot  be  imponnded.  That  tact  considered  wonld  rednoe  the  valne 
to  some  $400,000  per  annum.  Without  attaching  nndne  importance  to  these  fignres, 
they  make  it  apparent  that  the  construction  of  reservoirs  on  Rook  River  "wWl  in  a  few 
years  be  a  profitable  investment  for  private  capital,  and  we  may  safely  eonclnde  that 
the  government  is  under  no  necessity  of  undertaking  works  for  whose  oonstmetion 
by  private  enterprise  such  strong  inducements  are  likely  to  arise.  This  stream  pre- 
sents in  a  stronger  light  than  any  hitherto  considered  the  relation  of  reservoirs  to 
water-nower,  and  foreshadows  in  some  degree  the  complications  likely  to  spring  from 
that  relation  in  the  application  of  the  reservoir  system.  I  have  thought  it  advisable, 
on  that  account,  to  consider  the  matter  more  in  detail  than  would  otherwise  appear 
necessary. 

Very  respectfully,  your  obedient  servant, 

Jos.  P.  Frizkll, 
AB9%stnnt  Emginen. 
Capt.  Chas.  J.  Allen, 

Corps  of  EngineerBy  C.  S,  A. 
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Misiiasippi  above  Saint  Paul, 
Gauj^e  at  Leech  Lake :  Elevation  in  feet. 

1874.  Zero 1,293.0^6 

1878.  Zero 1,292.561 

Ganu^e  at  Tidd's  Camp : 

1878.  Zero 1,270.535 

Gauge  at  Grand  Rapids : 

1874.  Zero l,248.8i»7 

1878.  Zeto l,24a:C7 

Gau^e  at  Sandy  Lake  : 

1874.  Zero 1,208.610 

Gauge  at  Aiken : 

1874.  Zero 1,190.963 

1879.  Zero 1,186.415 

1880.  Zero 1,187.989 

Gauge  at  Pokegama  Lake : 

1874.  Zero 1,269.410 

Gau^o  at  Brainerd : 

1874.  Pump-house  gauge,  zero 1, 147.088 

1875.  Zero 1,153.009 

1879.  Zero 1,150.041 

1880.  Zero 1,150.041 

Gauge  at  Crow  Wing : 

1874.  Zero 1,147.023 

Gauge  at  Sauk  Rapids:  . 

1875.  Upper  gauge,  April  17,  zero 989.924 

1875.  Lower  gauge,  April  17,  zero 988.566 

1875.  Upper  gauge,  May  11,  zero 987.919 

1875.  Lower  gauge,  May  11,  zero 9e^.511 

1879.  Zero 989.251 

Gauge  at  Fridley's  Bar : 

1875.  Upper  gauge,  April  26,  zero 801.031 

Bed  Biver  of  the  Xorih, 
Gauge  at  Breckinridge : 

1874.  Zero 941.  OS) 

Gauge  at  Fort  Abercrombie : 

1874.  Zero 909.990 

Gauge  at  Fargo : 

1873.  Zero 866.4^1 

1874.  Zero 867.7(6 

1877.  Zero 666.4^ 

1879.  Zero 865.529 

1880.  Zero 868.0;» 

Gauge  at  Elm  River: 

1P79.  Zero 832.996 

1H8().  Zero t>32.9l«i^i 
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Gauge  at  Caledonia :                                                                                         EleTation  in  feet 
1873.  Zero 830. 1(M) 

1879.  Zero 820.160 

1880.  Zero 820.160 

Gange  at  Frog  Point : 

1873.  Zero 796.809 

1877.  Zero 800.100 

1879.  Zero 795.800 

1880.  Zero 797.700 

Gauge  at  Grand  Forka : 

1879.  Zero 784.899 

Gange  at  Pembina : 

1877.  Zero 752.153 

Chippewa  Eiver, 
Gauge  at  £aa  Claire : 

1878.  Zero 750.688 

1880.  Zero 750.688 

Gange  at  Flambeau  Crossing,  Mnscalonge  Falls : 

1879.  Zero 1,444.600 

Gange  at  Rest  Lake,  at  dam-site  No.  1 : 

1878.  Zero 1,571.577 

Gauge  at  month  of  Rest  Lake,  No.  2 : 

1878.  Zero 1,. 571. 594 

Gauge  at  head  of  Rest  Lake,  No.  5 : 

1878.  Zero 1,571.571 

Gange  at  month  of  Little  Manitouish  Lake,  No.  6 : 

1878.  Zero 1,. 574. 620 

Saint  Croix  River, 
Gange  at  Pine  City  Crossing: 

1880.  Zero 795.236 

Gange  at  Chengwatana,  Snake  River,  tribntary  to  Saint  Croix: 

1880.  Zero .. 

Gange  at  Taylor's  Falls : 

1880.  Zero 

Gauge  at  Stillwater : 

1879.  Zero 666.952 

Superior  Bay. 

Gauge  at  Dnlnth : 

1873.  Tide  gange,  Minnesota  Pier,  zero 602.901 

1873.  Tide  gange,  end  of  pier  Rice's  Point,  zero 604. 641 

1873.  Tide  gange,  north  pier  of  canal,  zero 603.607 

1879.  Board  gauge,  near  inner  end  of  canal,  zero 586. 112 

Gauge  at  Saint  Paul : 

Zero 682.536 

Note. — The  zeroes  of  all  the  above  gauges  are  referred  to  the  Saint  Paul  gange, 
with  the  above  elevation.  The  bench  manss  and  corresponding  descriptions  are  on 
lile  in  the  United  States  Engineer  Office,  Saint  Paul,  as  well  as  particular  description 
of  locality  of  each  gauge-rod. 


1880.  Zero 929.674 

ige  at  Taylor's  Falls : 
1880.  Zero 684.160 


TABLE  OF  ELEVATIONS  OF  IMPORTANT  POINTS  IN  EASTERN  DAKOTA,  IN  MINNESOTA, 
AND  IN  WISCONSIN,  ABOVE  SEA-LEVEL,  THE  SURFACE  OF  LAKE  SUPERIOR  AT  DU- 
LUTH  TAKEN  AT  602  FEET  ABOVE  SEA-LEVEL. 

Misaiesippi  Biver  above  Saint  Paul, 

Feet. 
Bench  mark,  water  t^ible,  northeast  comer  of  brick  building  opposite  Metro- 
politan Hotel,  Saint  Paul,  Minn.,  occupied  as  United  States  river  and 

harbor  office 785.200 

0  of  gauge  on  main  pier  of  Saint  Paul  bridge 682.526 

0  of  Signal  Service  gauge,  lower  town  level  Saint  Paul -v  682. 536 

Low- water  in  Mississippi  River  at  Saint  Paul,  1864 683.036 

High-water  in  Mississippi  River  at  Saint  Paul,  1881 702. 036 

Bench  mark  on  east  corner  of  coping,  down  stream,  wing-wall  of  abutment, 

north  end  of  Saint  Paul  and  Sioux  City  Railroad  bridge 702. 439 
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Feet 

Wat^r  surface  at  Fort  Snelling  bridge,  November  3, 1879 690. 163 

High-water  at  Fort  Snelling  bridge,  Jnly,  1879 697.933 

Bench  mark  on  bowlder,  upper  end  of  Bridal  Veil  bridge,  on  river  side  ...  -  804. 654 

0  of  gange  on  railroad  bridge  at  Saint  Anthony  Falls 790. 614 

Bencn  mark  on  inner  edge  of  door-sill,  east  end  of  City  Hall  building,  Min- 
neapolis, Minn ...A 838.553 

Water  surface,  lower  end  of  Hennepin  Island,  October  8,  1874 739. 16s 

Wat«r  surface  below  Saint  Anthony  Falls,  opposite  lower  end  of  old  stone 

mill,  on  west  side  of  river,  October  5,  1874 752.9^ 

Water  surface,  40  feet  above  the  falls  of  Saint  Anthony,  October  5,  1874 —  782. 079 
Bench  mark  on  water  table,  southwest  corner  of  flour  mill,  opposite  falls  on 

Marshall  street,  Minneapolis 812.051 

Water  surface,  Mississippi  River,  at  mouth  of  Rice  Creek,  October  1,.  1874.  804.665 

Bench  mark  on  burr  oak,  12  inches  in  diameter,  at  mouth  of  Rice  Creek ....  815. 763 

Water  surface,  Mississippi  River,  at  Anoka  Ferry,  September  28,  1874  .....  829.4^ 

Bench  mark,  burr  oak  tree,  100  feet  below  Anoka  Ferry 835. 961 

Water  surface,  Mississippi  River,  at  Dayton,  September  22,  1874 343. 823 

Bench  mark  on  alder,  50  feet  from  river  at  Dayton  Ferry 852. 871 

Water  surface,  Mississippi  River,  at  Monticello,  September  10,  1874 «98. 577 

Bench  mark  on  burr  oak,  10  inches  in  diameter,  at  Upper  Ferry,  Monti- 
cello 902.164 

Water  surface  Mississippi  River,  at  head  of  Bear  Island,  September  5, 1874 .  924. 602 

Bench  mark  on  elm,  20  inches  in  diameter,  at  head  of  Bear  Island 929. 365 

Water  surface,  Mississippi  River,  at  Clear  Water,  September  1,  1874 .  938.033 

Water  surface  at  Railroad  Bridge,  Saint  Cloud,  August  21,  1874 969. 159 

Water  surface  at  Sauk  Rapids,  opposite  the  mouth  of  Sank  River,  Novem* 

ber  12,  1874 992.014 

Bench  mark  on  stone  with  copper  bolt,  opposite  the  mouth  of  Sank  River..  1, 004. 620 
Water  surface  on  the  Mississippi  River,  at  foot  of  breakwater,  Sauk  Rapids, 

August  10,1874 984.660 

Water  surface  at  head  of  Watab  Rapids,  November  10,  1874 1, 003. 225 

Bench  mark  on  large  burr  oak,  in  front  of  J.  Campbell's  house  at  Watab, 

between  school-house  and  old  mill 1,018.526 

Water  surface  in  the  Mississippi  River,  at  Watab,  November  7,  1874 1,004.393 

Elevation  of  surface  of  ground  at  Watab 1, 021. 733 

Water  surface  in  the  Mississippi  River,  at  the  mouth  of  Little  Rock  River, 

November  7,*  1874 1,003.464 

Water  surface  in  Little  Rock  River,  at  stage-road  ford,  November  7, 1874..  1,  009. 496 
Elevation  of  grade  at  Brainerd  Branch  of  the  North  Pacific  Railroad,  at  Lit- 
tle Rock  River 1,056.2% 

Water  surface  in  Plat  River,  at  Langola,  November  4,  1874 1, 038. 701 

Wat«r  surface  at  upper  end  of  island,  at  McDougal's  Rapids,  November  1, 

1874 1,036.599 

Water  surface  at  head  of  Pike  Rapids,  October  28,  1874 1 ,  070. 172 

Water  surface  at  foot  of  Pike  Rapids,  October  28,  1874 1, 067. 194 

Bench  mark  at  head  of  Pike  Rapids,  pine  tree  at  head  of  rapids 1, 103. 247 

Water  surface  at  ferry  head  of  rapids,  at  Little  Falls,  October  20, 1874  ....  1, 093. 330 

Water  surface  at  foot  of  Little  Falls,  opposite  Mill  Island,  October  24, 1874 .  1, 086. 231 

Bench  mark  on  jack  oak,  in  front  of  Latbnd's  store,  at  Little  Falls 1, 116. 907 

Water  surface  at  head  of  Little  Elm  Rapids,  October  20, 1874 1, 105. 174 

Water  surface  in  the  Mississippi  River  at  head  of  Conradis  Shoals,  October 

16.1874 1,108.»91 

Water  surface  at  foot  of  Conradis  Shoals 1, 106.804 

Water  surface  at  mouth  of  Nokaysippi  River,  October  9,  1874 1,  142. 18S 

Bench  mark,  elm  tree,  between  ferrj'  at  Fort  Ripley  and  mouth  of  Nokaysippi 

River 1,114.313 

Water  surface  in  the  Mississippi  River,  at  the  mouth  of  the  Crow  Wing 

River 1,150. 431' 

Low-water  at  Crow  Wing,  (»ctober28,  1874 1,148.423 

Water  surface  in  Mississippi  at  the  head  of  Island  Rapids,  September  8, 1874.  1, 167. 705 

Water  surface  at  foot  of  Island  Rapids 1,167.375 

Water  surface  at  head  of  Big  Eddy  Rapids,  September7,  1874 1,173.349 

Water  surface  at  foot  of  Big  Eddy  Rapids 1, 170.801 

Bench  mark  on  pine  tree  at  head  of  Big  Eddy  Rapids 1,210.702 

Elevation  of  water  surface,  Mississippi  River  at  tne  mouth  of  Pine  River, 

August  25, 1874 1,190.327 

Elevation  of  track-stiinger,  east  end  of  old  North  Pacific  Railroad  bridge, 

at  Brainerd 1,213.901 

Bench  mark  at  Brainerd  pump-house,  on  pine  2^  feet  in  diameter 1, 171.246 
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Elevation  of  top  of  tile  oa  North  Pacific  Railroad  at  east  end  of  depot  at 

Aitkeu,  Minnesota 

Bench  mark  on  large  elm  on  right  bank  of  Mississippi  River,  at  Aitken, 


Feot. 


1,211.353 


Ferry 


JjO w-water  in  Mississippi  River  at  Sandy  Lake,  1874 

Low-water  in  Mississippi  River  at  Sandy  Lake,  1879 

Water  surface  at  Sandy  Lake,  Mississippi  River 

Bench  mark  on  elm,  20  inches  in  diameter,  left  bank  of  Mississippi  River, 

100  feet  below  the  mouth  of  Sandy  Lake  River 

Water  surface  in  Mississippi  River  at  month  of  Split -hand  River,  October 

16,  1874 

Water  surface,  Split-hand  River,  2  miles  from  mouth,  October  16,  1874 

Water  surface  or  the  Mississippi  River  at  head  of  Grand  Rapids,  October  14, 


1, 
1, 


1874 


Water  surface  at  foot  of  Grand  Rapids,  October  14,  1874 

Bench  mark  on  stump  at  Grand  Rapids,  halfway  from  steamboat  landing  to 

hotel,  30  feet  from  bank  of  river 

W^atcr  surface  in  Mississippi  at  head  of  Pokegama  Falls,  October  11, 1874. 

Water  surface  at  foot  of  Pokegama  Falls,  October  11.  1874 

Bench  mark  at  Pokegama  Falls,  arrow  on  stone  with  letters  U.  S.  B.  M.,  75 

feet  below  main  fall,  20  feet  from  river  bank 

Guard  bench  mark,  arrow  on  bowlder,  3  feet  north  of  first  bench  mark.. . 
Water  surface,  Mississippi  River,  above  Pokegama  Falls,  October  15, 1880.. 
Water  surface,  Mississippi  River,  below  Pokegama  Falls,  October  15, 1880.. 

Water  surface  in  Pokegama  Lake,  October  19, 1880 

Bench  mark  3  feet  in  diameter  at  end  of  trail,  east  bank  of  Pokegama  Lake. 

Wat«r  surface,  Little  Bass  Lake,  October  19,  1880 

Bench  mark  on  fir  10  inches  in  diameter,  400  feet  northwest  of  the  southwest 

comer  of  Little  Bass  Lake,  on  logging  road 

Wat^r  surface  in  Bass  Lake,  October  19,1880 

Bench  mark  on  Bass  Lake,  whit«  birch  on  southeast  arm,  30  feet  from  east 

shore,  500  feet  southeast  from  thoroughfare  connecting  arm  with  main  lake. 

Water  surface  in  Shoal  Lake,  October  19,  1880 

Bench  mark  on  white  pine  stump  2  feet  in  diameter,  10  feet  from  shore  on 

south  side  of  Shoal  Lake,  one-fourth  mile  southeast  of  the  west  end 

Water  surface  in  Hale's  LaKe,  October  29,  1880 

Bench  mark  on  poplar  9  inches  in  diameter,  at  head  of  Hale's  Lake 

Water  surface  in  tne  lake  at  head  of  Split-hand  Creek,  sections  29,  30,  32, 

township  54,  range  25, 1880 

Water  surface  in  Rice's  Lake,  section  28,  township  55,  range  26,  October,  1880 
Bench  mark  on  bass-wood  18  inches  in  diameter,  6  feet  east  of  Pokegama 

Lake,  trail  near  northeast  comer  of  lake 

Elevation  of  water  in  Lake  No.  1,  on  Pokegama  Brook,  October,  1880 

Water  surface.  Lake  No.  2,  on  Pokegama  Brook,  October,  1880 : 

Bench  mark  on  cedar  2  feet  in  diameter,  on  bank  of  Lake  No.  2, 100  feet  south 

of  old  camp 

Water  surface  at  Tidd's  Camp,  October  5, 1874 

Bench  mark  on  stump,  30  feot  from  inner  bank^  at  Tidd's  Camp 

Elevation  of  water  in  Two-Route  Lake,  on  White  Oak  Portage,  September, 

28,  1874 

Bench  mark  on  Norway  pine,  on  trail  from  Two  Route  Lake  to  the  Missis- 
sippi River 

Height  of  land  on  White  Oak  Portage 

Water  surface  in  the  Mississippi  River,  at  the  mouth  of  Vermillion  River, 

October  30,  1878 

Bench  mark  on  Norway  pine  2  feet  in  diameter,  about  1,000  feet  below  the 

mouth  of  Vermillion 

Water  surface  in  the  Mississippi  River,  at  the  month  of  Vermillion  River, 

November  8,  1880 •. 

Water  surface  of  Vermillion  Lake,  November  8,  1880 

Bench  mark  on  balsam  on  toll-road,  bank  of  Vermillion  Lake 

Water  surface,  Mississippi  River,  at  White  Oak  Point,  September  28, 1874.- 
Water  surface  at  junction  of  Mississippi  and  Leech  Lake  rivers,  September 

28,  1874 

Bench  mark  on  Leech  Lake  River,  first  point  of  land  on  left  bank  above 

the  junction  of  the  Mississippi  and  Leech  Lake  rivers,  oak  tree  8  inches  in 

diameter..... 

Water  surface  in  Ball  Club  Lake,  September  7,  1874 

Water  surface  in  Little  Winnibigoshish  Lake,  September  17, 1674 
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203.413 
212. 210 
210. 146 
210. 848 

221. 726 

235. 952 
253.298 

253. 168 

248. 042 

254.640 
269. 867 
255.700 

279. 933 
279. 803 
269.088 
254.230 
271.293 
280.397 
283.401 

293. 210 
279.276 

284.676 
,295.927 

300.746 
272.526 

287.784 

307.622 
277.911 

300.991 
271.037 
275.881 

280.687 
273. 718 
276. 491 

277. 441 

289.227 
300. 485 

272. 624 

294. 150 

273.856 
277.925 
289. 078 
278.630 

282.064 


285.572 
280. 958 
291.395 
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Fe«t 

Bench  mark  on  burr-oak  stamp  8  inches  in  diameter,  right  bank  of  Missis- 
sippi River,  near  town  line,  northeast  corner  township  145,  range  27 1, 300.  617 

Elevation  of  water  in  Mississippi  River,  at  head  of  Small  Rapids,  3  miles 

below  Little  Winnibigoshish,  Sentember  18.  1874 1,288.732 

Elevation  of  water  at  foot  of  rapids,  Se^temoer  18,  1874 1, 287. 768 

Elevation  of  water  in  Lake  Winnibip;oshish,  August  20,  1874 1,292.869 

Elevation  of  water  in  Lake  Winnibigoshish,  October  15,  1878 1, 290. 896 

Elevation  of  water  at  Winnibigoshish,  October  15, 1878 1, 290. 371 

Bench  mark  on  burr-oak  stump  6  inches  in  diameter,  150  feet  from  water, 
on  right  bank  of  river,  at  outlet  of  Lake  Winnibigoshish,  first  point  below 

lake,  and  opposite  Indian  village 1,306.377 

Water  surface,  lake  in  sections  3  and  10,  township  146,  range  26  west  of  the 

fifth  meridian,  December  31,  1880 1,298.370 

Water  in  creek,  1  mile  south  of  lake,  January  1,  1881 1,305.359 

Head  of  east  branch  of  Cut  Foot  Sioux  Creek,  1  mile  from  Bow  String  Lake, 

October  10, 1880 1,306.345 

Height  of  land  between  Winnibigoshish  and  Bow  String  lakes.... 1, 345. 548 

Water  surface.  Bow  String  Lake,  October  10, 1880 1,321.  lOa 

Bench  mark  on  jack  pine  15  inches  in  diameter,  4  feet  to  right  of  trail  be- 
tween two  marshes  near  Bow  String  Lake 1,344.561 

Water  surface  in  Mississippi  River,  at  mouth  of  Horn  River 1, 298. 377 

Water  in  Horn  Lake,  October  1880 1,309.643 

Elevation  of  water  in  Cass  Lake  at  outlet,  September,  1874 1, 302. 807 

Bench  mark  on  burr-oak  stump  10  inches  in  diameter,  100  feel  from  lake, 

500  feet  north  of  mouth  of  river 1,305.881 

Elevation  of  water  in  Cass  Lake,  jr. ,  September  9,  1874 1, 303. 125 

Bench  mark  on  oak  stump  6  inches  in  diameter,  at  Portage,  from  Cass  Lake 

to  Cass  Lake,  jr 1,305.984 

Elevation  of  water  in  Mud  Lake,  September  29, 1874.... 1,282.733 

Elevation  of  water  in  Mud  Lake,  October  4,  1878 1,280.725 

Bench  mark  on  line  of  Mud  Lake  dam-site,  east  side,  70  feet  back  firom  water, 

on  balsam 1,285.533 

Bench  mark  on  line  of  Mud  Lake  dam-site,  west  side,  260  feet  back  from 

river,  piue  14  inches  in  diameter 1,291.358 

Water  surface,  Mississippi  River,  at  Crow  Wing,  July  12, 1874 1, 154. 423 

Bench  mark  on  black-oaic  stnnip  at  Crow  Wing,  on  nver  bank 1, 156. 661 

Elevation  of  top  of  rail.  North  Pacific  Railroad,  at  crossing  of  road  from 

Brainerd  to  Leech  Lake 1,204.525 

Bench  mark  on  pine  stump.  Leech  Lake  road,  1,000  feet  north  of  railroad 
track  ..................   ......  .       ...........       .   ..  .........       .     .  1  210. 774 

Water  surface  in  Red  Sand  Lake,' July  i7,  1874  "11.."!! ."'.' ."..'.  *.'.'.* '/////.  .*  1,' 201.' 584 
Bench  mark  on  pine  stump,  5  feet  to  right  of  center  of  road,  1,000  feet  from 

RedSandLake 1,21L701 

Water  surface  in  Long  Lake,  July  18,  1874 1,200.363 

Bench  mark  30  feet  left  of  road,  100  feet  left  of  Long  Lake 1,210. 356 

Water  surfaee  in  outlet  of  Round  Lake,  July  18,  1874 1,195.946 

ElevationofwateriuGuULake,  July  18,  1874 1,195.733 

Bench  mark  on  elm  tree  2^  feet  in  diameter,  5  feet  to  right  of  road,  165  feet 

from  Gull  Lake 1,202.146 

Elevation  of  water  in  Lake  Hubert,  August  25,  1880 : 1, 198. 770 

Elevation  of  water  iu  Round  Lake,  August  25,  1880 1,195.077 

Elevation  of  water  in  Mud  Lake,  August  25, 1880 1, 195.423 

Elevation  of  water  in  Gull  Lake,  August  14,  1880 1,194.410 

Elevation  of  water  in  Moose  Lake,  September  29,  1880.... 1,226.235 

Elevation  of  water  in  White  Fish  Lake,  September  29,  1880 1, 223. 829 

Elevation  of  water  in  Pig  Lake.  September  29, 1880 1, 224. 161 

Elevation  of  water  in  Camp  Lake,  September  27,  1880 1 ,  226. 614 

Elevation  of  water  in  CuUen  Lake,  August  27,  1880 1, 196. 150 

Elevation  of  water  in  Sylvan  Lake,  August  20,  1880 1,201.403 

Elevation  of  water  at  dam-site  on  Pine  River,  September  11,  1880 1, 219. 699 

Bench  mark  on  white-pine  tree  2  feet  in  diameter,  1,000  feet  below  Cross 

Lake,  300  feet  north  of  dam-site 1,219.696 

Elevation  of  water  in  Rush  Lake,  September  10,  1880 1,222.382 

Elevation  of  water  in  Hen  Lake,  September  10, 1880 1,224.964 

Elevation  of  water  in  Upper  White  Fish  Lake,  September  10,  1880 1,223.973 

Elevation  of  water  in  Lower  Hay  Lake,  September  10,  1880 1, 225. 216 

Elevation  of  water  in  Upper  Gull  Lake,  above  the  dam,  September  7, 1880  .  1, 200. 341 
Bench  mark  on  root  of  oak  tree  18  inches  in  diameter,  200  feet  north  of  old 
dam,  at  outlet  of  the  main  Gull  Lake 1,199.171 
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Water  surface  of  Pelican  Lake,  September  6,  1880 1 

Water  surface  of  Fish-trap  Creek,  July  19,  1874 1 

Water  in  creek  from  Cullen  Lake  at  road  crossing,  July  19,  1874 1 

Bench  mark  on  pine  tree  14  inches  in  diameter,  on  north  side  of  creek 1 

Water  surface  south  branch  of  Hay  Creek  at  road  crossing,  July  21,  1874  ..  1 

Elevation  of  water  in  Hay  Creek,  July  21,  1874 1 

Bench  mark  on  jack  pine  12  inches  in  diameter,  300  feet  north  of  Hay  Creek 

on  left  of  road 1 

Elevation  of  water  in  Pine  River  at  road  crossing,  July  22,  1874 1 

Bench  mark  on  Norway-pine  stump  3  feet  in  diameter,  25  feet  north  of  Pine 

River,  right  of  road 1 

Height  of  land  between  Pine  River  and  the  south  branch  of  Pine  River,  on 

the  road  to  Leech  Lake 1 

Water  surface,  north  branch  of  Pine  River,  July  24,  1874 1 

Bench  mark  on  Norway-pine  stump  18  inches  in  diameter,  left  of  road,  one- 
fourth  mile  east  of  Mountain  Pine  Lake,  one-half  mile  north  of  outlet  . . .  1 

Water  surfcM^e,  Fourteen-mile  Creek  at  road  crossing,  July  26,  1874 1 

Bench  mark  on  bowlder,  with  copper  bolt,  467  feet  north  of  creek,  125  feet 

left  of  road ^ 1 

Bench  mark  on  Norway-pine  tree  10  feet  east  of  road,  12^  miles  east  from 

Leech  Lake 1 

Height  of  land,  bench  mark  24,  ^bout  half  way  between  Fourteen-mile  and 

Leech  lakes 1 

Bench  mark  on  bowlder,  with  copper  bolt,  at  Leech  Lake  Indian  Agency..  1 
Bench  mark  on  bowlder  with  copper  bolt,  at  Leech  Lake  trading  post...  1 

High-water  in  Leech  Lake,  August  22, 1874 1 

Low-water  in  Leech  Lake,  October  31,  1874 1 

High-water  in  Leech  Lake,  August,  1878 1 

Low- water  in  Leech  Lake,  October  16,  1878 1 

Low- water  in  Leech  Lake,  November,  1879 1 

High-water  in  Leech  Lake,  July,  1879 1 

High-water  in  Leech  Lake,  September,  1880 1 

Water  surface  in  Bog  River  Bay,  August  13,  1874  '. 1 

Water  surface  in  Lee6h  Lake  River  at  portage  from  Bog  River  Bay,  August 

13,1874 1 

Height  of  laud  on  Bog  River  portage  trail 1 

Bench-mark  on  Leech  Lake  River  at  end  of  portage  trail  from  Bog  River 

Bay,  on  tamarac  stump,  edge  of  timber...., 1 

Water  surface  at  outlet  of  Leech  Lake,  August  14,  1874 1 

Bench  mark  on  burr  oak  stump,  50  feet  from  Leech  Lake,  on  section-line 

between  sections  17  and  18,  town.  144,  range  28,  west  5th  meridian 1 

Bench  mark  on  Portage  Lake,  2  feet  in  diameter,  on  Norway  pine  on  left  of 

Winnibigoshish  trail 1 

Elevation  of  water  in  Portage  Lake,  August  19,  1874 1 

Height  of  land  on  trail  from  Leech  Lake  to  Lake  Winnibigoshish 1 


Feet. 
211. 152 
196.352 
196.245 
197. 908 
242.875 
238. 475 

247.839 
273.729 

278.991 

368.995 
322.971 

339.819 
375. 594 

388.551 

428.755 

499.894 
298. 691 
300.132 
295.686 
295. 48G 
294. 261 
293. 761 
293.661 
294. 461 
294.761 
295.376 

292.376 
336.225 

295.797 
295. 386 

303. 584 

320.692 
298.755 
324.068 


MISSISSIPPI  RIVER  BELOW  SAINT  PAUL. 

Junction  of  Saint  Croix  and  MiasiaHppi  Eivers, 


Water  surface  at  Prescott,  Wis.,  October  23,  1879 668. 76i) 

Bench  mark  at  Prescott,  Wis.,  water  table,  southeast  corner  of  Guy's  Hall.      712. 620 

SAINT  CROIX  RIVER,   MINNESOTA  AND  WISCONSIN. 

Water  surface.  Lake  Saint  Croix,  at  mouth  of  Kinnickinnic  River,  October 

18,  1879 667.892 

Water  surface  at  Stillwater,  Saint  Croix  River,  October  3,  1879 667. 952 

Bench  mark  on  cottonwood  stump  24  inches  in  diameter,  300  feet  below 

Stillwater  Railroad  bridge,  on  left  bank 679.015 

Bench  mark  at  North  Hudson,  on  stone  door-step,  main  entrance  of  brick 

building,  general  office  of  Chicago,  Saint  Paul  and  Minneapolis  Railroad.  704. 244 
Water  surface  in  Saint  Croix  River  at  mouth  of  Apple  River,  September  20, 

1879 672.169 

Water  surface  in  Saint  Croix  River  at  Osceola,  Wisconsin,  August  29, 1879  .      683. 534 

Bench  mark  at  Osceola,  50  feet  from  water  opposite  center  ofelevator 687. 135 

Water  surface  in  Saint  Croix  River  at  head  of  Rock  Island,  August  26, 1879 .  685. 535 
Bench  mark  on  elm,  right  bank  of  river,  100  teet  above  the  head  of  Rock 

Island 091.703 
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Water  snrface  at  Taylor's  Falls,  Wisconsin,  at  lower  steamboat  landing, 
August  25,  1879 

Water  surface,  Saint  Croix  River,  at  Tayloi-^s  Falls,  lower  steamboat  landing, 
September  25, 1880 

Bench  mark,  head  of  iron  ring  with  chain,  at  lower  steamboat  landing, 
Taylor's  Falls,  Wisconsin 

Watersurface,  Saint  Croix  River,  at  mouth  of  Rock  Creek,  Septeraber25, 1880- 

Bench  mark,  arrow  head  on  bowlder,  250  feet  south  of  Rock  Creek  Bridge - 

Water  surface  in  Woolf  Creek,  above  dam,  at  Ardinsinger's  Mill,  September 
30,  1880 

Watijr  surface  below  dam,  September  30,  1880 

Bench  mark  on  left  side  of  door  sill,  Ardinsinger's  Mill,  on  Woolf  Creek 

Water  surface  in  Saint  Croix  River,  at  mouth  of  Trade  River,  September 
22,  1880 

Bench-mark  on  triple  maple,  north  bank  of  Trade  River,  20  feet  from  junc- 
tion with  the  Saint  Croix 

Water  surface  in  Trade  River,  1,500  feet  up  stream  fix)m  its  mouth,  Septem- 
ber 22, 1880  

Water  surface  in  Saint  Croix  River  at  mouth  of  Sunrise  River,  September 
21,1880 

Bench-mark  arrow  head  on  bowlder,  4  feet  in  diameter,  at  angle  in  road 
one-fourth  mile  north  of  Sunrise  Ferry 

Water  surface  at  Deering's  Ferry,  at  Rush  City  crossing  of  the  Saint  Croix 
River,  September  17,  1880 

Water  surface  at  Rush  City  Ferry,  June  6,  1879 

Watersurface  in  Rush  Creek  at  Rush  City,  June  5, 1879 •.. . . 

Bench  mark  top  of  tie,  south  end  of  railroad  bridge  at  Rush  City 

Bench  mark,  bass-wood  tree,  75  feet  southwest  I)eering's  Ferry  Landing, 
on  west  bank  of  Saint  Croix  River 

Bench  mark,  oak  18  inches  diameter,  50  feet  southeast  of  ferry,  on  east 
bank  of  Saint  Croix  River 

Elevation  of  top  of  bluff  on  east  bank  of  Saint  Croix  River  at  Deering's 


Ferry 


Elevation  of  grade  on  Grantsburgh  Railroad  4  miles  firom  Saint  Croix  River 

crossing 

Elevation  of  ground  at  Big  Si)ring  on  the  Saint  Croix  River  road 

Elevation  of  ground  at  Grant-sburgh,  Wis 

Elevation  of  water  in  Wood  River  at  Grantsburgh  above  the  dam,  June  9, 

1879 : 

Bench  mark  on  pine  stump  26  inches  in  diameter,  150  ieet  north  of  bridge, 

on  left  of  road,  Grantsburgh,  Wis 

Surface  of  ground  at  Marshland,  Wis.,  June  10,  1879 

Elevation  of  water  in  Clam  River  at  road  crossing  Grantsburgh  to  Big  Dam, 

June  10,  1879 

Bench  mark  on  bowlder  75  feet  north  from  center  of  bridge,  on  line  -with 

right  truss 

Height  of  land  between  Clam  and  Yellow  rivers 

Elevation  of  water  in  Yellow  River  at  road  crossing  Grantsburgh  to  Big 

Dam,  June  12,  1879 

Bench  mark  on  bent  jack  oak  6  inches  in  diameter,  on  crest  of  hill  above 

ferry  at  Yellow  River,  left  bank  of  river 

Height  of  land  between  Yellow  River  and  Loon  Creek 

Water  surface  in  Loon  Creek  at  road  crossing  Grantsburgh  to  Big  Dam,  June 

16,1879 

Bench  mark,  jack  pine  8  inches  in  diameter,  12  feet  right  of  road,  north  bank 

Loon  Creek,  30  feet  from  bridge s. 

Height  of  land  between  Loon  Creek  and  Trout  Brook 

Water  surface  in  Trout  Brook  at  road  crossing,  June  17, 1879 

Bench  mark,  while  pine  2  feet  in  diameter,  east  end  of  Trout  Brook  Bridge. 

Height  of  land  between  Trout  Brook  and  Namekagon  River 

Water  surface,  Namekagon  River  at  road  crossing,  Grantsburgh  to  Big 

Dam,  June  17.  1879 

Bench  mark,  Norway  pine  14  inches  in  diameter,  top  of  bluff  on  south  side 

of  Namekagon  River,  on  old  road,  150  feet  to  right  of  main  road 

Height  of  land  between  Namekagon  River  and  Saint  Croix  River,  at  Big 

Dam,  on  road  from  Grantsburgh  to  Big  Dam 

Water  surface,  Saint  Croix  River,  above  the  Big  Dam,  on  the  Upper  Saint 

Croix,  June  20.  1879 

Water  surface  below  the  Big  Dam  June  20,  1879 


6?7. 102 

686. 740 

702.649 
726.537 

739.  eee 

808. 8«: 
795.655 
809. 8d4 

753.270 

756.931 

757.089 

758. 4« 

778.^6 

77a  531 
772.963 
859.800 
916.000 

785. 314 

782.390 

877.1^ 

878.207 
881.981 
903.224 

681.^ 

897.9© 
945.464 

881.344 

891.629 
1,036.567 

927.799 

946.957 
l,039.6iS 

936.360 

942.415 

1,008.82;; 
919.833 
921.88^ 

1, 009. 091 

914.670 

959.28^ 

1, 096.877 

1,006.311 
1,00L4:^ 
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Feet 
BeDch  mark  on  granite  bowlder  4  feet  in  diameter,  75  feet  south,  80^  20' 

east,  from  the  south  end  of  the  Big  Dam,  broad  arrow  cut  m  rock 1, 013. 215 

Bench  mark  on  highest  point  of  bowlder  on  east  shore  of  Eaa  Claire  River, 

at  Bayfield  road  crossing 1, 029. 080 

Water  surface  in  Willis  Lake,  October  16,  1878 995. 690 

Water  surface  in  Saint  Croix  River  at  Moose  River  Rapids,  September,  1878.      987. 155 
Bench  mark  on  ash  stub  on  bank  of  Saint  Croix  River  at  Moose  River 

Rapids 991.226 

Water  surface  Upper  Saint  Croix  Lake,  September,  1878 1,  Oil.  064 

Bench  mark  on  town  lino  between  sections  1  and  35  on  the  Upper  Saint  Croix 

Lake,  balsam  tree  6  inches  in  diameter 1,015.643 

Water  surface  in  Flag  Lake,  September,  1878 1,018. 366 

Elevation  of  springs  at  headwater  of  the  Saint  Croix  River 1, 070. 043 

Elevation  of  springs  at  headwaters  of  the  south  branch  of  the  Brule  River.  1, 067. 933 

(These  springs  rise  in  the  same  marsh,  600  feet  apart ;  the  Brule  running 
north,  the  Saint  Croix  south.) 

Water  surface,  Brule  River,  at  head  of  canoe  navigation 1, 012. 469 

Elevation  of  water  in  Clam  Lake 950. 100 

Water  surface  in  Yellow  Lake,  October  31,  1878 926. 637 

Bench  mark  on  Yellow  River,  at  jiroposed  dam-site,  Norway  pine  18  inches 

in  diameter 958.759 

Water  surface  in  Bass  Lake,  October  31,  1878., 940.779 

Water  surface  in  Fish  Lake,  November  6,  1K78 '. 959. 680 

Elevation  of  grade  of  Noith  Wisconsin  Railroad,  at  Yellow  River  Crossing, 

on  north  si(le  of  river 1, 081. 768 

Bench  mark  on  small  pine,  100  feet  north  of  river,  40  feet  east  of  railroad 

at  railroad  crossing  of  Yellow  River 1,072.353 

Water  surface  upper  Rice  Lake,  June  23,  1879 970. 321 

Bench  mark,  nail  in  lower  end  of  door-sill,  outside  of  jamb,  of  Benort's  store- 
house at  Rice  Lake 976. 082 

Water  surface  at  Rice  Lake  dam-site,  June  24,  1879 969. 408 

Water  surface  lower  Rice  Lake,  June  23,  1879 969.881 

Water  surface  east  Rice  Lake,  June  23,  1879 972.700 

Water  surface  in  Yellow  River,  three-fourths  of  a  mile  below  Mud  Lake, 

Juno  16,  1879 1,072.360 

Water  surface  in  Mud  Lake,  June  16,  1879 1,085.000 

W^ater  surface  at  junction  of  Nainekagon  and  Totogatic  rivers,  Wisconsin, 

August  20,  1879 918.500 

Bench  mark,  jack  pine,  200  feet  below  the  mouth  of  Totogatic  River 962. 540 

Water  surface  in  Nameka^on  River,  at  Viezie's  Ranch,  June  24,  1879 1, 038. 921 

Bench  mark  on  pine  tree,  back  of  store  at  Viezie's  Ranch  on  the  Namekagou 

River 1,076.105 

Water  surface  in  Bean  Brook,  at  road  crossing,  June  25,  1879 1 ,  056. 480 

Water  in  Namekagon  River,  at  ford  above  Big  Bend,  June  25,  1879 1, 05(>.  593 

Bench  mark  at  foS,  left  bank  of  Namekagon  River,  75  feet  from  water 1, 063. 162 

Water  surface,  River  Jordan,  at  Namekagon  road  crossing,  June  25,  1879. . .  1, 057. 974 

Water  surface  in  Spring  Brook,  at  road  crossing,  June  25,  1879 1, 059. 278 

Water  surface  in  Hay  Creek,  at  road  crossing,  June  25,  1879 1, 069. 275 

Bench  mark  on  white  pine,  500  feet  north  of  Hay  Creek,  Namekagon  road..  1, 089. 103 
Water  surface  in  Chipenacia  Creek,  above  the  dam,  Namekagon  road,  June 

27,1879 1,127.020 

Water  surface,  Chipenacia  Creek,  below  the  dam,  June  27,  1879 1, 122. 524 

Water  surface,  Namekagon  River,  500  feet  above  Chipenacia  Creek,  June  27, 

1879 1,115.341 

Bench  mark  on  white  pine  20  inches  in  diameter,  500  feet  above  Chipenacia 

Creek,  on  bank  of  Namekagon  River 1, 128.  Ill 

Water  surface,  Dingwall  Creek,  at  road  crossing,  June  28,  1879 1, 177. 701 

Water  surface  in  Little  Pa-kwa-wang  Lake,  June  28,  1879 1, 217. 852 

Bench  mark  at  junction  of  Pa-kwa-wang  and  Totogatic  roads,  white  pine 

2  feet  in  diameter,  left  of  both  roads 1,231.038 

Water  surface  in  Totogatic  River,  at  the  proposed  dam-site,  section  13,  town. 

42,  range  12,  October,  1878 975.525 

Bench  mark  on  right  bank  of  river,  50  feet  from  water,  jack  pine  stump  6 

inches  in  diameter,  at  proposed  dam-site 1, 004. 578 

Water  surface  in  Gilmore  Lake,  October,  1878 997. 219 

Water  surface  in  Duck  Lake,  October  16,  1878 989.949 

Water  surface  in  Loaf  Lake,  October  23,  1878 999.698 

Water  surface  in  White  Fish  Lake,  October  22,  1878 1, 030. 696 
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Feet 
Bench  mark,  jack  pine  9  inches  in  diameter,  between  ponds  at  White  Fiah 

.    Lake 1,(W5.S6 

Water  surface  at  Upper  Totogatic  Dam,  above  the  dam,  August  10, 1879 —  1, 242. 193 

Water  surface  at  Upper  Totogatic  Dam,  below  the  dam,  August  10,  1879 1, 236. 844 

Bench  mark,  birch  tree  1  foot  in  diameter,  left  bank,  200  feet  from  river 

300  feet  below  the  dam * 1,257.175 

Height  of  land  on  road  between  Cold  Stream  and  Totogatic  River 1, 320. 704 

Water  surface  in  Cold  Stream  at  road  crossing,  August  12,  1H79 1, 250. 225 

Height  of  land  between  Cold  Stream  and  Upper  or  Indian  Crossing  of  the 

Totogatic  River :.   1,351.511 

Water  surface  at  Indian  Crossing  of  the  Totogatic  River,  August  15,  1879..   1, 244.251 
Bench  mark  at  Indian  Crossing  of  the  Totogatic  River,  highest  "point  of 

bowlder  at  foot  of  hill,  125  feet  east  of  river 1,246.4S 

Height  of  land,  on  road  between  Toti^atic  and  Namekagon  rivers 1, 306. 663 

Bench  mark  on  door-sill  of  Antoiue  Gordon  House  at  Amick  on  the  £aa 

Claire  River 1,034.531 

Water  surface  in  the  Eau  Claire  River  at  Amick,  upper  side  of  biidge,  Au- 
gust 3,  1879 1,012.558 

Water  surface  in  the  Eau  Claire  River,  6  miles  above  Gordon's,  on  road  to 

Eau  Claire  Lakes,  August  3,  1879 1,073.981 

Bench  mark  on  Norway  pine  15  inches  in  diameter,  30  feet  left  of  road  at 

same  point 1,102.640 

Water  surface  first  Eau  Claire  Lake,  above  the  old  dam,  August  4,  1879 1, 120.096 

Water  surface  in  Eau  Claire  River,  below  the  old  dam,  August  4,  1879 1, 115.761 

Bench  mark  on  Norway  pine  18  inches  in  diameter,  at  dam-site  outlet  of 

Eau  Claire  Lake 1,129..tS 

Water  surface  in  second  Eau  Claire  Lake,  August  6,  1879 1, 122. 503 

Bench  mark  on  oak  8  inches  in  diameter  on  shore  of  second  Eau  Claire  Lake, 

200  feet  west  of  outlet 1,123.020 

Water  surface  iu  Saint  Croix  River,  at  the  mouth  of  Snake  River,  Septem- 
ber 13,  1880 798.569 

Bench  mark  on  bass-wood  on  right  bank  of  the  Saint  Croix  River,  400  feet 

below  mouth  of  Snake  River 806.116 

Bench  mark,  floor  of  first  gateway,  from  south  bank  of  river,  Changwatana 

Dam 929.674 

Water  surface  in  Cross  Lake,  at  Pine  City,  August  18,  1880 933. 174 

Bench  mark,  door-sill,  left  side  of  main  entrance  of  the  Lake  View  House 

at  Pine  City,  Minn 951.512 

Water  surface  in  Cross  Lake,  at  Pine  City,  Sej^tember  24,  1879 936. 9® 

Water  surface  in  Rice  Creek  on  road  from  Pine  City  to  Brunswick,  Sep- 
tember 25, 1879 937.152 

Water  surface  Snake  River  at  Millett's  Rapids  (foot  of  rapids),  September 

28,  1879 937.065 

Water  surface  in  Snake  River,  opposite  the  old  court  house  at  Brunswick, 

September  28,  1879 939.809 

Bencli  mark  on  pine  stump  in  front  of  Brunswick  Court  House 953. 926 

Water  surface  in  Ground  House  River  at  bridge  crossing  to  Brunswick, 

September  25,  1879 941.504 

Water  surface  in  Snake  River  at  road  crossing  to  Brunswick,  September  25, 

1879 941.252 

Bench  mark  on  dead  pine  on  line  with  and  300  feet  north  of  bridge  at 

Brunswick 962.413 

Water  surface  in  Snake  River  at  mouth  of  Ann  River,  September  26,  1879.       943. 124 
Water  surface  in  Snake  River  1  mile  below  Knife  River,  at  road  crossing, 

September27,  1879 958.630 

Bench  mark  on  white  pine  28  Inches  in  diameter  100  feet  left  of  road  at 

same  point 982.845 

Bench  mark  on  road  from  Snake  River  to  Mille  Lacs,  250  feet  west  of 

Knife  River  Dam 1,049.436 

Water  surface  Little  Ann  River  at  road  from  Snake  River  to  Mille  Lacs,  2 

miles  below  dam,  September  22,  1880 1.098.64S 

Bench  mark  on  elm  right  of  road,  75  feet  east  of  Little  Ann  River  at  same 

point 1,103.588 

Bench  mark  on  bass  wook  14  inches  in  diameter,  160  feet  from  Mille  Lacs, 

near  trail 1,256.887 

Missisaippi  River  above  Saint  Paul, 

Bench  mark  on  elm  10  inches  in  diameter,  35  feet  firom  Mille  Lacs,  near 

trail  to  lake 1,253,153 
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Water  surface  in  Mille  Lacs,  October  3,  1880 1, 251. 179 

Height  of  land  between  Snake  River  and  Mille  Lacs^  aboat  2|  miles  south- 
east of  lake  on  trail 1,299.434 

Minnesota  River, 

Elevation  of  sun-dial  at  Fort  Snelling 805.184 

Bench  mark  on  Chicago,  Milwaukee  and  Saint  Paul  Railroad  bridge,  at 

Mendota,  copper  bolt  in  south  pier,  1  foot  west  of  center 714. 538 

Bench  mark  on  elm  tree,  150  feet  from  Bloomingtou  Ferry,  on  right  bank  of 

Minnesota  River 706.026 

Bench  mark  on  top  of  mile  post,  Saint  Paul  and  Sioux  City  Railroad,  marked 

26  and  243 736.320 

Water  surface,  Minnesota  River,  at  Shakopee,  August  10,  1874 690. 696 

Water  surface,  Minnesota  River,  at  Chaska,  Angust  17,  1874 690. 776 

Bench  mark,  copper  bolt  with  cross-cut  in  rock,  east  abutment  of  draw- 
bridge, Chaska,  Minnesota 721.167 

Water  surface  in  Minnesota  River,  at  Carver,  Angust  21,  1874 690. 996 

High-water  of  1870,  Carver,  Minn 715.296 

Bench  mark,  copper  bolt,  west  pier,  of  draw-bridge.  Carver,  Minnesota 

River 720.017 

Wat«r  surface,  Minnesota  River,  at  Jordan  Ferry,  September  8,  1874 692. 616 

Bench  mark,  ash  stump,  2  feet'  in  diameter,  right  of  road,  left  bank  of 

river,  175  feet  from  barn  at  Jordan  Ferry 715.743 

Water  surface,  Minnesota  River,  at  Belle  Plain,  September  15, 1874 695. 626 

Water  surface,  Minnesota  River,  at  Faxon,  September  24, 1874 700. 146 

Water  surface,  Minnesota  River,  at  Blakely ,  September  24,  1874 700. 476 

Water  snrface,  Minnesota  River,  at  Henderson,  October  3,  1874 710. 566 

General  level  of  [pound  at  Henderson,  Minn 727. 106 

Water  surface,  Minnesota  River,  at  East  Henderson,  October  5, 1874 711. 686 

High-water  mark  at  East  Henderson 727.046 

Water  surface  in  Minnesota  River,  at  Le  Sueur,  October  10, 1874 717. 746 

Bench  mark  on  elm,  top  of  right  bank,  at  Upper  Le  Sueur  Eerry 734. 950 

Water  surface,  Mimiesota  River,  at  Ottawa  Ferry,  October  14,  1874 7SS.  816 

Water  surface,  Minnesota  River,  at  Traverse  Des  Sioux,  Octooer  16,  1874..  725. 956 
Bench  mark  on  cottonwood,  200  feet  from  river,  left  bank,  at  Traverse  Des 

Sioux 748.098 

Water  surface,  Minnesota  River,  at  Saint  Peter,  October  19,  1874 630. 136 

Bench  mark,  copper  bolt,  north  end  of  Capstone,  west  abutment  of  bridge 

at  Saint  Peter 660.469 

Water  Hurface,  Minnesota  River,  at  Mankato,  November  4,  1874 752. 506 

High-water  mark  on  high-way  bridge  pier,  at  Mankato 778. 546 

Bench  mark,  copper  bolt  in  foundation  of  Shaubnrt's  building,  comer  of 

.  Front  and  Mam  streets,  Mankato 779.060 

Water  surface,  Minnesota  River,  at  mouth  of  Blue  Earth  River,  November 

4,  1874 756.139 

Bench  mark  on  cottonwood,  2  feet  in  diameter,  left  bank  of  Minnesota  River 

at  Mankato  Ferry 766.135 

Bench  mark  on  cottonwood  stump,  with  copper  bolt,  above  South  Bend, 

Minnesota  River 772.606 

Bed  Hiver  of  the  North, 

Bench  mark  top  of  initial  iM>st  at  junction  of  Bois  Des  Sioux  and  Otter-Tail 

rivers 961.950 

Bench  mark  on  west  door-sill,  Woodson^s  house,  at  Waupaton,  opposite 

Breckinridge 961.655 

Water  surface.  Red  River,  at  Breckinridge,  Minnesota,  October  3,  1880 942.911 

Water  surface  Red  River  at  Fort  Abercrombie,  October  5,  1880 909. 790 

Snrface  of  ground  at  Fort  Abercrombie 936.727 

Bench  mark  top  of  first  United  States  reservation  post,  up  river ^  947. 299 

Bench  mark,  top  of  second  United  States  reservation  post,  down  river,  on 

river  bank 939.771 

Water  surface  Red  River  at  mouth  of  Wild  Rice  River,  October  6, 1880 874. 66(5 

Bench  mark  on  root  of  small  elm  at  mouth  of  Wild  Bice  River,  50  feet  south .  887. 859 

Bench  mark  on  ash  stump,  south  side  of  Wild  Rice  River 8S8. 684 

Bench  mark  elm  tree  on  levee  at  Moorhead,  Minn 879. 157 

Water  surface  at  Moorhead,  October  8,  1880 868.933 
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Water  surface  at  Moorheacl,  Aagnst  8,  1873 870.721 

High- wat^r  mark  in  Red  River  on  pier  of  railroad  bridge 899.  OC 

General  elevation  of  ground  at  Moorhead 903.010 

Bench  mark  top  of  rail  North  Pacific  Railroad  bridge  at  Moorhead 904. 8M 

Elevation  of  water  in  Red  River  at  mouth  of  Cheyenne  River,  Augost  2(), 

1873 aT6.906 

Bench  mark,  elm  stump  at  mouth  of  Cheyenne  River 870.  %K 

Water  surface  in  Elm  River,  near  mouth,  September  8,  1873 837. 767 

Water  surface  in  Goose  River,  near  mouth,  at  Caledonia,  September  15, 

1873 823.963 

Water  surface  at  foot  of  Groose  Rapids,  September  15,  1873 818. 631 

Bench  mark  on  southeast  corner  of  foundation  of  Meckelsou^s  farm-house, 

at  Goose  Rapids 8^373 

High-water  mark  in  Red  River  at  Meckelson's ..  853.2^ 

Water  surface,  Red  River,  at  Frog  Point,  October  8,  1873 808. 325 

Bench  mark  on  foundation  southeast  comer  of  hotel  at  Frog  Point 861. 557 

High-water  of  1873,  at  Frog  Point 845.467 

Elevation  of  ground  at  Grand  Forks,  Dak 8:)0.3d3 

Bench  mark  on  big  elm  tree  2  feet  in  diameter,  1,600  feet  below  Grand  Forks.  812. 294 

Water  surface  in  Red  River,  1,600  feet  below  Grand  Forks,  July  18,  1877. ..  806.  US 

Water  surface  at  Brown^s  Bar,  July  25,  1877 799.017 

Bench  mark  on  oak  18  inches  in  diameter  ou  bank  of  river  near  Brown's 

house , 818.7*55 

Water  surface,  Turtle  River,  August  11,  1879 7dO.707 

Bench  mark  on  box-elder  16  inches  in  diameter,  150  feet  from  month  of  Tur- 
tle River,  upstream 809.913 

Water  surface  in  Salt  River,  Dakota,  at  stage-road  crossing,  August  15, 1877.  784.  HI 
Bench  mark  on  oak  tree  28  inches  in  diameter,  150  feet  from  bridge  at  stage 

road  crossing  of  Salt  River,  Dakota 797. 890 

Water  surface,  Red  River,  at  Kelley's  Point,  August  16, 1877 77%.  602 

Bench  mark  on  southeast  comer  of  Jirard's  house,  at  Kelley's  Point 802. 534 

Water  surface  at  road-crossing  of  Little  Salt  River,  Dakota  Territory,  Au- 
gust 17, 1877  no.  681 

Bench  mark  on  dry  oak  tree  18  inches  in  diameter,  100  feet  left  of  roa^,  at 

crossing  of  Little  Salt  River 796.807 

Water  surface  in  Red  River  at  the  mouth  of  Pembina  River,  August  30, 

1877 753.503 

Bench  mark  on  northeast  corner  of  foundation  of  N.  Myrick*s  store,  Pembina, 

Dak 790.013 

Bench  mark  on  big  oak  post,  200  feet  from  east  side  of  fence  inclosing  Fort 

Pembina 791.576 

Elevation  of  ground  at  Fort  Pembina,  Dak 787.571 

Chippetca  Rivera  Wisoonrin, 

Water  surface,  Chippewa  River,  at  the  month,  September  29, 1874 K9. 405 

Bench  mark  on  black  birch  at  mouth  of  Chippewa  River .' 660. 971 

Water  surface,  Chippewa  River,  at  outlet  of  Dead  Lake,  September  23, 1874.  684.  ffl5 

Water  surface,  Chippewa  River,  at  Durand,  September  16,  1874 691.095 

Bench  mark  ou  black  oak  east  of  road,  300  feet  north  of  Niles'  House  at  Du- 
rand, Wis 758.725 

Water  surface,  Chippewa  River,  at  the  mouth  of  Red  Cedar  River,  Septem- 

12,1874 704.935 

Water  surface  in  Chippewa  River,  at  the  mouth  of  the  Eau  Claire  River, 

Apri]9,lti81 75L331 

Bench  mark  southwest  corner  of  porch  of  J.  W.  McKay's  house,  at  month  of 

Eau  Claire  River 766.477 

Bench  mark  top  of  tie  main  track  West  Wisconsin  Railroad,  opposite  pas- 
senger depot,  Eau  Claire 8S7.416 

Water  surface  at  foot  of  Lower  Dalles,  Chippewa  River,  August  24, 1874 ....  756. 246 

Water  surface  at  bead  of  Lower  Dalles,  August  24, 1874 762. 845 

Water  surface  at  foot  of  Upper  Dalles,  August  18,  1874 778. 225 

Bench  mark  on  pine,  right  bank  of  river,  opposite  and  500  feet  above 

Barnes' Mill,  at  foot  of  Upper  Dalles 790.131 

Water  surface  at  head  of  Upper  Dalles,  Chippewa  River,  August  18, 1874..  787. 71i 
Water  surface,  Chippewa  River,  at  Chippewa  Falls,  below  ferry  landing, 

August  18,  1874 :.  792.239 

Bench  mark,  spike  head,  first  pier  from  right  bank  of  county  bridge  at 

Chippewa  Falls 832.565 
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Water  surface  in  Flat  Lake,  October  29, 1879 

Water  Burface  in  Sand  Lake,  October  Jft),  1879 

Water  sorface  in  Fish  Lake,  October  16, 1879 

Water  surface  in  Island  Lake,  October  16,  1879 

Water  surface  in  Grindstone  Lake,  October  11, 1879 

Water  surface,  lower  Lac  Courtes  Oreilles,  October  6, 1879 

Bench  mark  on  point  of  rock  south  of  outlet,  from  upper  into  lower  Lac 
Courtes  Oreilles 

Water  surface,  Lac  Courtes  Oreilles,  October  5,  1879 

Bench  mark,  Norway  pine,  18  inches  in  diameter,  south  shore  of  Lac  Courtes 
Oreilles,  October  6,  1879,  1  mile  east  of  village 

Elevation  of  water  in  Lost  Lake,  September,  1879 

Elevation  of  water  in  Cross  Lake,  September,  1879 

Elevation  of  water  in  Summer  Lake,  September  22, 1879 

Bench  mark,  hemlock,  18  inches  in  diameter,  at  outlet  of  Summer  Lake. 

Water  surface.  Partridge  Crop  Lake,  September  22,  1879 

Bench  marck,  birch,  18  inches  in  diameter,  on  right  bank  of  outlet  of  Part- 
ridge Crop  Lake 

Water  surface  in  Moose  Lake,  September  13,  1879 

Water  surface  below  dam  at  Moose  Lake,  September  4,  1879 

Water  surface  above  dam  at  Moose  Lake,  September  4,  1879 

Bench  mark  on  dead  white  pine,  25  feet  above  dam 

Water  surface,  west  fork  of  Chippewa  River,  at  mouth  of  Lea  River,  Sep- 
tember 4,  1879 

Bench  mark  on  white  piue,  12  inches  in  diameter,  at  the  mouth  of  Tea 
River .*. 

Water  surface  in  Chief  Lake,  September  1,  1879 

Bench  mark,  Norway  pine,  14  inches  in  diameter,  50  feet  right  of  road,  50 
feet  from  Chief  Lake,  200  feet  west  of  bridge  at  southeast  coiner  of  lake. 

Water  surface,  Little  Chief  River,  below  dam,  August  19,  1879 

Water  surface,  Little  Chief  River,  above  dam,  August  19,  1879 

Water  surface  in  Pokegam a  Lake,  August  11,  1879... 

Water  surface  in  Little  Chief  River,  at  the  forks,  August  18,  1879 

Water  surface,  Pa-kwa-wang  Lake,  July  31,  1879 

Bench  mark  on  pine,  12  inches  in  diameter,  on  bank  of  Pa-kwa-wang  Lake, 
2(K)  feet  north  of  Indian  Village... 

Water  surface,  Hunter^s  Lake,  July  18,  1879 

Water  surface.  Little  Chief  Lake,  at  Baker's  farm,  July  19,  1879 

Bench  mark  on  maple  stump  in  hay-field,  100  feet  north  of  old  barn  at  Ba- 
ker's farm 

Water  surface  at  Snaptail  Rapids,  Chippewa  River,  July  17,  1879 

Water  surface  at  head  of  Snaptail  Rapids,  Chippewa  River,  July  17,  1879. 

Bench  mark  on  birch  tree,  50  feet  below  the  head  of  Snaptail  Rapids 

Water  surface  at  foot  of  Cedar  Rapids,  June  23, 1879 

Water  surface  at  head  of  Cedar  Rapids,  Chippewa  River,  June  23, 1879 

Bench  mark  on  hemlock,  70  feet  irom  right  bank  of  Chippewa  River,  at 
pool  below  Cedar  Rapids 

Water  surface  above  dam  on  Chippewa  River,  in  section  26,  township  41, 
range  4  west,  fourth  meridian,  June  21, 1879 

Water  surface  below  dam  at  same  point  in  the  Chippewa  River,  June  21, 
1879 

Bench  mark  on  pine  tree  at  east  end  of  dam 

Water  surface.  Bear  Lake,  June  20, 1879 

Bench  mark  at  head  of  bay,  in  Bear  Lake,  60  feet  from  water,  on  cedar 
stump 

Water  surface,  Chippewa  River,  in  southwest  quarter  of  the  northeast 
quarter  of  section  28,  township  41,  range  3  west,  fourth  meridian,  June 
19,1879 

Water  sui-face  in  the  Chippewa  River,  at  the  Wisconsin  Central  Railroad 
crossing,  June  11,1879 

High- water  in  Chippewa  River,  at  Wisconsin  Central  Railroad  crossing, 
Mavl4,1879 

Bench  mark,  elevation  of  top  of  tie  over  first  cap  at  south  end  of  Wisconsin 
Central  Railroad  bridge  over  Chippewa  River 

Low- water  at  railroad  crossing  of  the  Flambeau  River,  1878 

Bench  mark,  top  of  rail,  center  of  Howe  Truss  Bridge  at  Flambeau  crossing, 
Mnskalonge  Falls 

Water  surface.  Flambeau  River,  below  Muscalouge  Falls,  November  3, 1878 . 

Water  surface  in  Flambeau  River,  above  Mnskalonge  Falls,  November  3, 
1878 
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320. 300 
301. 100 
289.113 
291.993 
287.647 
286. 397 

291.700 
287. 140 

294.532 
385.000 
384.800 
396.055 
ii98.754 
cte4. 740 

391.549 
362. 357 
358. 670 
361.793 
364.563 

352. 751 

356.248 
295.739 

300.359 
292. 714 
293. 778 
290. 515 
288. 493 
286.091 

2^9. 731 
326. 962 
324. 947 

350. 073 
346.  Oil 
368.760 
374.734 
403. 883 
420. 044 

410. 865 

433.104 

429. 549 

443. 825 
433. 694 

437. 580 


441. 904 

509. 332 

516. 056 

522.500 
445.000 

463.529 
446.000 
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Water  surface  in  Round  Lake,  October  13,  1879 I, 

Bench  mark  on  pine  root,  Booth  end  of  Round  Lake  Dam i, 

Elevation  of  sill  of  large  sluice-way  at  Round  Lake  Dam I; 

Elevation  of  top  of  gate,  Round  Lake  Dam 1,5 

Water  surface  in  Big  Lake,  Novembers,  1878 i.aS 

Bench  mark,  pine  tree  on  Indian  trail  lietween  Island  and  Big  Lakes L3A 

Water  surface  ii^ Little  Manitouish  Lake,  November  1,  1878 - ISJi 

Water  surface  in  Island  Lake,  November  1,  1878 l5Si 

Water  surface  in  Big  Manitonish  Lake,  October  25,  1878 /.o7l 

Bench  mark  on  elm  tree  on  Big  Manitouish  Lake ISHi 

Water  surface  in  Dole  Lake,  October  26,  1878 1,577.1 

Water  surface  in  Mud  Lake  No.  1,  October  28,  1878 I.Sli 

Water  surface  in  Mud  Lake  No.  2,  October  28.  1878 ISii 

Water  surface  in  Trout  Lake,  November  1,  1878 1.5W.I 

Water  surface  iq  Bowlder  Lake,  Novembers,  1878 l,flW.^ 

Bench  mark  on  nine  tree  between  Crooked  and  Bowlder  Lakes,  near  abore 

of  Bowlder  Lake IfiRS 

Water  surface  in  Crooked  Lake,  November  5, 1878 1,®.^ 

Bench  mark  on  fir  tree,  near  Crooked  Lake,  between  Boulder  and  Crooked 

Lakes 1.6SRW 

TTiscanHn  Kiver. 

Water,  surface  below  Pelican  Dam,  June  26, 1879 ^-^JI 

Crest  of  Dam  at  Pelican  Lake 1.53i7^ 

Sill  of  Pelican  Dam ^^^^ 

Water  surface  in  Pelican  Lake,  July  14,  1879 !'?S 

Water  surface,  Wisconsin  River,  at  foot  of  Rainbow  Rapids,  August  5,  \^-  |'^ ? 

Water  surface  above  Rainbow  Rapids,  August  5,  1879 J'tS^ 

Water  surface,  Wisconsin  River,  at  foot  of  Otter  Rapids,  August  8, 1879- -  ]r^^ 

Bench  mark,  on  pine  root,  north  end  of  dam  at  Otter  Rapids 1,5R'.73 

Bench  mark  at  junction  of  road  to  Otter  Rapids  and  Portage  trail  to  Tom** 

hawk  Lake,  20  feet  west  of  road,  400  feet  south  of  Portage  trail }'?«? 

Bench  mark  on  pine  root,  north  end  of  dam  at  Otter  Rapids \^y\ 

Water  surface  l>elow  the  dam  at  Otter  Rax>id8,  August  8,  1879 ,'ilil. 

Sill  of  gate  at  Otter  Rapids  Dam Vv!:^ 

Top  of  gate  at  Otter  Rapids  Dam }^U 

Top  of  Otter  Rapids  Dam i^l 

Water  surface  aijove  Otter  Rapids  Dam,  August  15,  1879 i  S'J 

Water  surface.  Eagle  Lake,  August  15,  1879 ^S* 

Water  surface.  Cattish  Lake,  August  15,  1879 ^^* 

Water  surface,  Cranberry  Lake,  August  15,  1879 ^'*^: 


APPENDIX    W.  1825 

Feet. 

Water  surface,  Mud  Lake,  September  17, 1879 1,5m.  452 

Bench  mark  on  Lackmatack  root  at  Mud  Lake^  north  of  Portage  trail  from 

Tomahawk  Lake  to  Mud  Lake 1,559.510 

Water  surface  in  Squirrel  Lake,  September  27,  1879 1,543.951 

Bench  mark  on  small  piue  tree,  uoith  end  of  Sqnrirel  Lake 1, 550. 045 

Water  surface  in  Island  Lake,  September  9,  ltt79 1, 561. 508 

Water  surface  in  Tomahawk  Lake,  September  3,  1879 1, 562. 185» 

Bench  mark  at  proposed  dam-site  on  Tomahawk  River,  on  right  bank 1, 566. 980 

Water  surface  on  Kanquesagou  Lake,  September  9,  1879 1, 561. 208 

Bench  mark,  Norway-pine  root,  Kauquesagon  Lake,  200  feet  east  of  Portage 

trail  from  Kauquesagon  Lake  to  Tomahawk  Lake 1, 567. 618 

Water  surface  in  Lake  Sarah,  September,  1879 : 1,574.539 

Bench  mark,  root  of  white  pine,  26  inches  in  diameter,  at  south  end  of  Lake 

Sarah 1,583.211 


• 
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survey  of  snake  river,  minnesota. 

Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn,,  December  28, 1880. 

General:  I  have  the  honor  to  render  the  following  report  upon  the 
survey  of  the  Snake  Eiver,  in  Minnesota,  made  in  pursuance  of  section 
2,  river  and  harbor  act  of  Congress  approved  June  14,  1880. 

The  charge  of  the  survey  was  intrusted  to  Assistant  Engineer  Fred- 
erick Terry^  who  commenced  on  the  11th  of  August  and  completed  it 
by  the  5th  of  October  following. 

'  The  survey  commenced  at  what  is  known  as  the  Cheugwatana  Dam, 
about  2  miles  below  Pine  City,  and  was  carried  up  to  Brunswick,  a  dis- 
tance of  about  20  miles.  A  gaug^rod  was  set  at  Cheugwatana,  its  zero 
placed  at  the  level  of  the  Hoor  of  the  most  southerly  sluice  of  the  dam 
existing  at  this  point,  a  dam  built  for  the  purpose  of  running  logs  into 
the  Saint  Croix,  whieh  latter  stream  receives  the  volume  of  the  Snake 
Kiver  about  9  miles  below  Chengwatana. 

The  Snake  Biver,  for  the  9  miles  just  mentioned,  is  a  rapid  torrent 
rushing  between  steep  banks  and  entirely  unsusceptible  of  navigation, 
excepting  at  enormous  cost  of  improvement,  if  such  improvement  be  not 
totally  impracticable.    The  fall  over  this  9  miles  is  about  130  feet. 

The  survey  from  Chengwatana  to  Brunswick  consisted  of  a  transit 
line  wiUi  stadia  to  measure  distances  between  banks,  &c.,  a  careful  line 
of  levels  and  frequent  soundings,  the  soundings  plotted  without  reduc- 
tion to  low-water,  the  latter  being  a  difficult  plane  to  fix  for  the  first  10 
or  12  miles  on  account  of  the  operations  of  various  sluicing  dams  on  the 
tributaries  to  the  main  river,  as  well  as  of  the  dam  at  Chengwatana, 
although  the  latter  was  closed  as  a  general  thing  during  the  progress  of 
the  survey,  giving  a  head  of  3.1  to  4.9  feet. 

This  dam,  producing  above  it  a  maximum  head  of  about  9J  feet  of 
water,  ponds  the  river  back  for  some  16  or  more  miles. 

The  closure  of  the  gates  accounts  for  the  small  slope,  ascertained  by 
levels  during  the  survey,  for  10  to  12  miles  above  it. 

Snake  River,  between  Pine  City  and  Pokegauia  Flats,  4  miles  above, 
had  an  average  width  of  600  feet  at  the  time  the  party  traversed  it ; 
the  banks  being  low,  a  slight  rise  or  fall  of  water  surface  is  followed  by 
rapid  increase  or  diminution  of  width.  The  stream  at  Pokegama  Flats 
spreads  out  tor  about  2^  miles,  over  a  low  marshy  country,  to  a  width 
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of  about  a  mile,  through  which  flows  a  tortuous  channel,  but  one  of 
good  depth. 

Between  the  flats  and  Brunswick,  a  distance  of  about  14  miles,  the 
river  narrows,  averaging  about  150  feet  in  width ;  the  banks  being,  gener- 
ally, 3  to  4  feet  in  height,  are  not  liable  to  overflow,  excepting  dnriog 
^h!;^h-wator,  or  when  the  head  of  water  above  the  Chengwatana  Dam  is 
at  its  maximum. 

Assistant  Terry  reports  the  difference  of  level  at  low-water  between 
Millet's  Rapids,  is  miles  above  the  Chengwatana  Dam.  and  the  zero  of 
the  gauge  established  by  him,  to  be  12  feet;  and  that,  when  the  water 
is  raised  to  the  full  height  to  which  the  dam  is  capable  of  raising  it,  the 
Bloi>e  of  water  surface  is  about  2^  feet  over  the  entire  distance. 

For  the  first  11  miles  above  Pine  City  (at  which  ))oint  the  Saint  Paul 
and  Duluth  Railroad  crosses  the  Snake  River  by  means  of  a  low  bridge) 
there  is  no  need  of  any  improvement,  there  being  at  ordiDarily  low- 
water  a  ruling  depth  of  3  feet  in  the  channel.  From  the  termination 
of  this  latter  distance  to  Millet's  Rapids,  5  miles  further  up  stream, 
there  is  a  number  of  bowlders  of  various  sizes  scattered  tbroagh  the 
channel,  which  will  have  to  ue  removed  if  it  be  determined  to  make  any 
improvement  upon  this  stream.  Two  miles  below  Millet's  Rapids,  Bice 
Creek  enters  from  the  south.  This  creek  is  about  75  feet  in  width,  and 
about  9  miles  in  length.  The  entrance  to  it,  for  about  1,000  feet,  is  of 
much  less  width  than  that  of  the  creek  above.  During  the  past  year 
parties  interested  in  navigating  the  river  and  creek  cut  a  small  channel 
connecting  the  river  and  creek,  but  failed  to  make  the  cut  of  sufficient 
capacity,  both  as  to  width  and  depth. 

The  stage  of  water  in  the  creek  depends  almost  entirely  upon  that  of 
the  Snake  River,  to  which  it  is  tributary.  For  some  distance  above  its 
mouth  it  is  grown  up  with  grass,  mslies,  &c. 

The  principal  tributaries  to  the  Snake  River  are  the  Knife,  Ann,  and 
Ground-House  rivers  on  the  right  bank,  and  the  Little  Snake  and  Poke- 
gama  rivers  on  the  left  bank.  The  general  course  of  the  Snake  River 
below  Brunswick  is  from  west  to  east. 

The  business  upon  the  Snake  River  consists  almost  entirely  in  the 
driving  of  logs.  But  little  farming  is  carried  on,  either  in  the  \icinity 
of  this  stream  or  of  Rice  Creek.  Two  small  steamers  ply  upon  these 
streams,  carrying  supplies,  &c. 

Assistant  Terry  submits  estimates  of  the  cost  of  improving  Snake 
River  and  Rice  Creek ;  but  as  the  act  of  Congress  simply  refers  ti  the 
Snake  River,  I  have  only  considered  his  estimate  for  that  stream,  viz, 
for  removing  bowlders  from  the  channel,  $3,400.  My  experience  teaches 
me,  however,  that  this  is  probably  too  low,  as  a  crane  boat,  with  strong 
fron  grapples,  would  have  to  be  provided  for  raising  the  bowlders  and 
removing  snags  where  necessary ;  also,  a  scow  and  floating  accommo* 
dations  and  outfit  for  the  shelter  and  subsistence  of  the  workmen.  I 
should  place  the  cost  at  not  less  than  $5,000.  I  will  add,  in  connec- 
tion, that  I  know  of  no  public  interest  to  be  subserved  by  such  ex|>end- 
iture. 

1  inclose  herewith  the  report  of  Assistant  Terry  from  which  the  in- 
formation above  given  has  been  mostly  obtained.    Tracing  from  map 
of  the  survey  will  be  torwaixled  as  soon  a«  completed. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allbn, 

Brig.  Gen.  H.  G.  Wright,  Captain  of  JEnffineers. 

Chief  vf  Engineers^  U,  S.  A. 
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COMMERCIAL  STATISTICS. 

The  Snake  River  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entrj 
is  Diiluth,  Minu.^  at  which  place  the  revenues  collected  for  the  fiscal  year  ending  June 
30,  18^0,  amounted  to  $4,964.51. 

There  are  two  small  steamboats  on  this  river :  one  60  feet  long,  It  feet  wide,  about 
3  feet  draught,  built  in  1879;  the  other  110  feet  long,  20  feet  wide,  and  16  inches 
draught,  built  in  1880.  These  boats  ply  between  Brunswick,  Minn,  (population  300), 
and  Pine  City,  Minn,  (population  about  700),  a  distance  of  about  18  miles,  though  at 
high  stage  of  water  they  can  go  up  Rice  Creek,  some  16  miles  from  Pine  City,  and  up 
Pokegama  Lake,  about  12  miles  from  Pine  City.  In  1879  they  made  about  twenty -five 
trips,  carrying  in  all  about  150  tons.  The  country  tributary  to  the  Snake  is  not  densely- 
settled,  there  being  only  about  4,500  people  within  a  radius  of  20  miles,  so  that  the 
carrying  trade  at  present  is  comparatively  light  and  consequently  not  a  profitable 
business. 

It  is  claimed  that  in  case  the  necessary  improvements  are  made  steamboating  will 
be  a  great  convenience  and  benefit  to  the  settlers  by  putting  them  in  direct  communi- 
cation with  the  railroad,  thus  afibrding  them  a  market  for  their  products  and  facilities 
for  getting  their  hard  wood  and  timber  to  market  and  obtaining  their  supplies  without 
making  long  journeys  over  poor  roads. 

The  steamboats  next  season  will  have,  probably,  plenty  to  do  in  the  way  of  towing 
logs,  ties,  piles,  wood,  dec.  During  the  season  of  18:^  there  will  run  down  Snake 
River  75,000,000  of  feet  of  logs,  4,001)  railroad  ties,  and  100,000  linear  feet  of  piles, 
valued  at  $530,000.  It  is  expected  that  a  larger  quantity  than  the  above  will  be  run 
down  in  1881. 


report  of  mr.  frederick  terry,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn.,  December  27,  1880. 

Sir:  I  respectfully  submit  the  following  report  of  the  survey  of  a  portion  of  the 
Snake  River  during  the  past  season  : 

In  obedience  to  your  instructious,  I  left  Saint  Paul  on  August  10  and  proceeded  to  Pino 
City,  Minu.  I  commenced  rhe  survey  at  Chengwataua  Dam,  about  2  miles  below  Pine 
City,  and  carried  it  up  to  Brunswick,  a  distance  of  about  20  miles.  This  work  was  com- 
pleted on  September  7.  • 

The  party  was  then  divided  into  two  leveling  parties ;  one  party,  under  Mr.  John 
Cnllen,  carrying  the  levels  from  Cheugwatana  Dam  down  Snake  River  to  the  Saint 
Croix  River,  thence  down  the  Saint  Croix  River  to  Taylor's  Falls,  connecting  at  that 
point  with  the  levels  that  were  carried  from  Taylor's  Falls  to  Prescott  in  1879;  the 
other  party,  under  my  personal  charge,  carried  the  levels  from  a  bench  mark  on  the 
Snake  River,  about  1^  miles  below  t  he  mouth  of  Knife  River,  to  Mille-Lacs.  The  bench 
mark  from  which  I  started  was  established  by  Mr.  Vine  D.  Simar,  assistant  engineer, 
in  1879,  by  a  line  of  levels  from  Grass  Lake.  I  had,  during  the  progress  of  the  detailed 
survey  of  Snake  River,  connected  the  benchmark  at  Grass  Lake  with  a  bench  mark 
at  Cbengwatana  Dam,  so  that  on  the  completion  of  the  work  of  the  two  leveling  par- 
ties, which  was  accomplished  on  October  5,  the  water  surface  of  Mille-Lacs  was  con- 
nected with  the  ievel(*of  the  Missisttippi  River  system.  I  give  below  a  table  showing 
the  heights  of  points,  assuming  Lake  Superior  to  be  602  feet,  and  the  zero  of  the  Saint 
Paul  gauge  to  be  678  feet  above  sea- level : 

Feet 

Zero  of  gauge  at  Taylor's  Falls 679.158 

Low-water,  mouth  of  Snake  River 791.769 

Bottom  of  sluice-gate,  Chengwataua  Dam 924.027 

Water  surface,  Mille-Lacs 1,246.179 

I  found  high-water  marks  on  trees  at  Mille-Lacs,  which  make  the  high-water  of  1880 
1,248.719  feet  above  sea-level.  This  is  probably  as  high  as  the  water  has  been  for  a 
number  of  years,  and,  from  information  derived  there,  I  should  judge  the  low-water 
of  1878  to  have  been  2^  feet  below  the  stage  I  found  the  lake  at ;  this  would  give  a 
range  o*"  about  5  feet  between  high  and  low-wat-er. 

Snake  River,  betv>eeu  Pine  City  aud  Pokegama  Flats,  a  distance  of  4  miles,  averages 
about  600  feet  in  width  at  the  stage  of  water  during  which  the  survey  was  ma<l6, 
namely,  about  4  feet;  but,  as  t<he  banks  are  low,  the  width  changes  very  much  with 
the  rise  and  fall  of  the  water.  At  Pokegama  Flats  the  river,  for  about  2|  miles, 
spreads  out  over  a  low,  marshy  country  to  a  width  of  about  1  mile,  through  which 
winds  a  \ery  crooked  channel  of  good  depth.  Between  the  flats  and  Brunswick,  a 
distance  of  about  13|  miles,  the  river  becomes  much  narrower,  averaging  about  150 
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feet  in  width,  and,  as  the  banks  are  generally  3  oc  4  feet  in  height,  the  width  does 
not  vary,  except  during  the  spring  rise. 

The  stage  of  water  in  the  river  is  controlled,  in  great  part,  by  a  system  of  dams 
erected  by  the  Inmbermen  on  the  Snake  and  its  tributaries.  The  largest  of  these  U 
the  Chengwatana  Dam,  which  is  built  across  the  Snake  River,  1|  milea  below  Pine  Citj, 
and  is  capable  oi  retaining  a  head  of  9^  feet.  The  slope  of  the  river  at  low-water, 
assuming  the  bottom  of  the  sluice-gates  at  C  hengwatana  Dam  as  lo  w-w^ater,  ia  12  feet  from 
the  foot  of  Millet's  Rapids  down  to  the  dam ;  with  a  fuH  head  on  the  dam.  the  slow 
would  be  2|  feet.  The  dams  on  the  Snake  River  and  its  tributaries  are  open  in  tat 
m>ring,  and  generally  remain  open  until  late  in  the  autumn,  with  the  exception  of 
Chengwatana  Dam,  which  remains  closed  dnring  most  of  the  year ;  this  management 
of  the  dams  is  the  best  that  can  be  devised  for  the  navigable  portion  of  the  river. 

In  proceeding  up  the  river  from  Pine  City,  for  the  first  13  miles  there  is  no  need  of 
any  work  being  done,  as  there  is  during  the  ordinary  sta^e  of  water  a  depth  of  ax 
least  3  feet  in  the  channel.  From  this  point  to  Millet's  Rapids,  a  distance  of  5  mile«, 
there  is  a  large  number  of  bowlders  scattered  through  the  channel  which  will  have 
to  be  removed  to  make  navigation  safe.  Two  miles  below  Millet's  Rapids.  Rice  Creek 
enters  from  the  south.  This  creek  is  about  75  feet  in  width,  and  about  9  miles  io 
length.  It  has  a  very  nanow  entrance,  but  about  1,000  feet  above  its  month  it  widen» 
out,  and  also  turns  to  the  north  until  it  approaches  within  about  40  feet  of  the  Snake 
River.  Dnring  the  past  season  jmrties  interested  in  the  steamboats  on  the  river  cot* 
channel  across  the  narrow  neck  of  land  separating  the  two  streams,  which  would  have 
made  a  better  entrance  if  it  had  been  taken  ont  deep  enough,  but  it  needs  to  be  deepeaed 
2  feet.  For  the  first  i  mile  above  the  *' cut-off''  the  creek  is  full  of  grass,  and  will 
have  to  be  cleaned  out  before  it  can  become  navigable  at  the  usual  stage  of  the  river. 
The  slope  of  Rice  Creek  is  so  very  slight  that  there  is  no  perceptible  carrent,  aud  its 
stage  of  water  is  almost  entirely  dependent  upon  the  backwater  from  Snake  River. 
With  the  improvements  I  have  suggested,  and  the  usual  head  of  water  on  Chengwataos 
Dam,  I  think  Rice  Creek  could  be  made  navigable  for  small  boats  drawing  not  over  3 
feet  of  water  for  a  distance  of  5  miles,  thus  giving  access  to  a  fanning  region  thst 
has  no  present  outlet  except  by  wagon. 

I  give  below  an  estimate  of  the  probable  expense  of  improving  Snake  River  and 
Rice  Creek,  and  would  state  at  the  same  time  that  I  can  see  no  reason  for  making  tbe 
expenditure,  as  there  is  at  present  no  business  on  the  river  that  would  make  the  roD- 
ning  of  bofkts  profitable,  and  there  will  not  be  antil  the  country  becomes  more  thickly 
settled. 

For  removing  bowlders  from  the  channel  of  Snake  River $3, 400 

Fdr  deepenijig  the  entrance  to  Rice  Creek,  removing  rushes,  &c 1,600 

Total 5,000 

Very  respectfully,  your  obedient  servant, 

Fbbderick  Terry, 

A$9iM$ant  Enfiueer. 
Capt.  Charles  J.  Axlen, 

Corp9  of  Engin€0r$,  U.  8.  A, 


W    12. 

examination  of  upper  red  river  of  the  north,  between  fargo 

dakota,  and  breckinridge,  minnesota. 

Engineer  Office,  United  States  Army, 

Saint  Faul^  Minn.j  December  31,  1880. 

General:  I  have  the  honor  to  render  the  following  report  npon  the 
examination  of  the  Red  River  of  the  North,  between  Fargo,  Dak.  (Moor- 
head,  Minn.,  is  on  the  right  bank  and  directly  opposite),  and  Breckin- 
ridge, Minn.,  in  accordance  with  the  requirements  of  section  2,  river  and 
harbor  act,  approved  June  14,  1880. 

The  examination  was  intrusted  to  Mr.  Charles  Wanzer,  assistant  engi- 
neer, in  local  charge  of  the  work  of  improvement  upon  the  Bed  River. 
He  took  the  field,  with  a  small  party,  on  the  14th  of  September  last,  and 
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completed  the  field-work  on  the  9th  of  October  following.  The  exami- 
nation cousisted  of  channel  and  cross-section  soundings  for  the  entire 
distance,  and  a  check  line  of  levels  for  the  purpose  of  ascertaining  the 
slopes  of  the  river. 

This  portion  of  the  river  received  very  complete  and  accurate  survey 
in  1874,  by  Major  Farquhar,  Corps  of  Engineers,  the  maps  of  which  are 

;  on  file  in  this  office. 

The  principal  aim  of  the  examination  this  past  season  was  to  ascer- 

'  tain  wiiether  or  not  changes  of  any  imi)ortance  had  occurred  in  the  bed 
of  the  stream  since  1874.    The  stages  of  water  in  1874  and  1880  not 

^^  being  exactly  the  same,  an  exact  concordance  between  slopes  and  chan- 

^  uel  distances  for  those  years  could  not  be  expected ;  yet  the  difference 
was  found  to  be  so  slight  that  the  examination  last  season  is  practically 

-^  a  confirmation  of  the  correctness  of  the  survey  of  1874. 
Assistant  Wanzer  reports: 

In  accordance  with  your  inatnictionH,  I  started  on  September  14  to  make  an  exami- 
nation of  this  portion  of  the  river.  The  examination  consisted  of  channel  and  cross- 
section  soundings  for  the  entire  distance,  and  a  check  lino  of  levels  for  the  purpose  of 
ascertaining  the  river  slopes.  From  Breckinridge  (the  junction  of  the  Otter  Tail  and 
Bois  lie  Sioux  rivers)  to  old  Fort  Abercrombie — a  distance,  by  river,  of  26  miles — the 
Hlope  or  fall  of  the  surface  of  the  stream  is  35.542  feet,  or  an  average  slope  per  mile  of 
1.36  feet,  with  one  stretch  included  of  1.3  miles  with  an  average  slope  of  2.86  feet  per 
mile.  This  latter  slope  is  over  what  is  known  as  ConoUy's  Hapids.  The  river  for  the 
entire  26  miles  is  about  200  feet  wide,  and  for  a  greater  portion  of  the  distance  the 
river  bed  is  formed  of  gravel,  mixed  with  Ireciuent  bowlders,  some  of  which  have 
cubical  contents  of  5  yards.  Soundings  show,  in  eleven  different  stretches  of  river,  a 
low-water  channel  of  less  than  1  foot.  These  are  not  isolated  soundings,  but  continue 
for  distances  of  from  1  to  500  feet,  and  even  for  these  depths  of  channel  are  very  nar- 
row and  tortuous  and  completely  hemmed  in  by  large  bowlders.  No  improvements 
•can  reasonably  be  made  over  this  entire  portion  of  the  river,  without  furnishing  slack- 
^ivat«r  navigation  by  means  of  locks  and  dams.  As  there  seems  to  be  no  commercial 
demand  for  any  such  extensive  improvements  as  would  be  required,  I  have  made  no 
estimates  of  their  cost.  Fort  Abercrombie  should  be  considei^  the  head  of  naviga- 
tion on  the  Red  River  of  the  North  ^  the  portion  of  river  between  that  point  and  Breck- 
iiii  idge  being  possible  for  navigation  for  a  few  days  only  in  the  year,  during  the  period 
of  extreme  high-wat«r. 

From  Fort  Abercrombie  to  Fargo  the  distance,  by  river,  is  75.6  miles,  with  an  aver- 
age slope  per  mile  of  a  little  ovei  0.5  of  a  foot.  During  the  winter  of  1679  and  18S0 
a  party,  under  your  authority,  cut  down  the  overhanging  trees  and  removed  all  sna^s 
which  were  to  be  found,  while  the  river  was  frozen.  Tne  work  was  well  done  as  far 
as  it  was  possible  to  do,  but  during  the  period  of  open  river  and  low- water  a  consider- 
able number  of  dangerous  snags  are  still  to  be  seen,  and  should  be  removed.  This  work 
<.*ould  be  done  during  the  tirst  low-water  period  of  the  coming  season. 

The  river,  from  Fort  Abercrombie  to  Fargo,  is  naturally  superior  for  navigable  pur- 
poses to  that  part  of  the  stream  from  Fargo  to  the  mouth  of  the  Cheyenne  River,  20 
miles  below  Fargo,  and  very  little  work  will  be  required  to  perfect  it.  To  within  6 
miles  of  Fargo  nothing  is  required  but  the  removal  of  snags,  but  over  the  latter  6  miles 
mentioned  aliout  40,000  yards  of  earth  will  have  to  be  removed  by  dredging.  The  re- 
moval of  snags  is  by  far  the  more  needed  improvement  at  present,  and  should,  if  pos- 
sible, be  accomplished  first.  It  is  anticipated  that  a  regular  line  of  boats  will  nin 
over  this  portion  of  the  river  during  the  coming  season  for  the  purpose  of  carrying 

wheat  to  the  two  railways  now  touching  the  river  at  Fargo. 

«  •  «  •  «  •  «    . 

Gaugings  of  the  upper  river  19  miles  above  Moorhead  (just  below  the  mouth  of  the 
Wild  Bice  River)  show  the  discharge,  on  September  9,  to  be  895.42  cubic  feet;  low- 
water  discharge  to  be  465.9  cubic  feet  per  second.  The  total  cost  of  the  examination, 
was  f333,  and  was  completed  October  9,  1880. 

The  river  was  open  and  free  of  ice  for  a  period  of  214  days  in  1880. 

It  will  be  seen  from  the  above  that  Assistant  Wanzer  does  not  con- 
sider the  stretch  of  26  itiiles  of  river  between  Breckinridge  and  Fort 
Abercrombie  (the  former  at  the  junction  of  the  Otter  Tail  and  Bois  de 
8ionx  rivers)  as  susceptible  of  thorough  improvement  at  low-wat^er 
fitage,  excepting  at  great  expense,  the  low-water  slope  of  the  stream  be- 


'r ; 
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tween  the  points  named  being  at  the  time  of  the  survey  35.5  feet,  or  an 
average  of  1.36  feet  to  the  mile,  and  the  bed  of  the  river  comx>osed 
mostly  of  gravel  and  granite  bowlders,  some  of  the  latter  having  con 
tents  of  five  cubic  yards.  The  water  upon  the  principal  shoal,  within 
this  stretch  of  river,  known  as  Conolly's  Eapids,  has  an  average  slope 
of  2.86  feet  for  a  distance  of  1.3  miles.  There  is  little  commerce  between 
Breckinridge  and  Fort  Abercrombie.  Light-draught  flats  and  barges 
are  built  at  Breckinridge  and  floated  dow^n,  unloaded,  to  Abercrombie, 
Fargo,  and  other  points,  where  they  are  used  for  the  transportation  of 
wheat,  &c. 

Between  Fort  Abercrombrie  and  Fargo,  a  distance  of  75.6  miles,  by 
river,  the  slope  per  mile  averages  a  little  more  than  halt  a  foot. 

During  the  winter  of  1879  and  1880,  a  number  of  snags  and  leaning 
trees  were  removed  from  the  river,  between  the  two  last  named  points, 
the  party  moving  on  the  ice.  The  cost  of  this  work  was  about  $3,000. 
This  secured  a  safe  high- water  channel,  but  a  number  of  dangerous  snags 
which  could  not  be  discovered  through  the  ice  still  remain.  These  and 
a  number  still  of  overhanging  trees  should  be  removed,  in  order  to  ren 
der  the  stream  at  low- water  navigable.  The  result  of  the  winter's  work 
was  apparent  last  season,  when  about  120,000  bushels  of  wheat  were 
boated  down  the  stream  to  Fargo.  To  within  6  miles  of  Fargo  nothing 
further  than  the  removal  of  snags  and  trees  seems  to  be  needed,  but 
over  the  last  mentioned  stretch  (6  miles)  about  40,000  cubic  yards  of 
material  require  removal  by  dredging.  The  United  States  dredge,  dur- 
ing the  past  season,  excavated  and  removed  the  tough  clay  of  tlie  river 
bed  at  a  cost  of  12|  cents  per  cubic  yard. 

As  the  cost  of  operating  the  dredge  may  increase  during  the  next 
year  or  two,  on  account  of  increase  in  price  of  labor  and  fuel,  the  cost 
of  dredging  and  removal  of  the  spoil  may  be  set  at  about  16  cents  per 
yard,  or  $6,400  for  the  dredging. 

The  Northern  Pacific  Eailroad  bridge,  crossing  the  Red  River  from 
Moorehead  to  Fargo,  completely  bars  the  ascent  of  steamers,  it  being 
unprovided  with  a  draw,  its  lower  chord  about  14  inches  above  ex ti*eme 
high-water,  and  about  29  feet  above  extreme  low-water.  During  high- 
water  it  is  a  bar  even  to  the  passage  of  flats  and  barges. 

A  wagon  bridge,  built  upon  light  trestles,  also  spans  the  river  a  few 
feet  below  the  railroad  bridge.  In  ordgr  to  move  the  United  States 
dredge  to  the  point  requiring  excavation  above  Fargo,  a  portion  of  the 
wagon  bridge  would  have  to  be  removed  and  replaced ;  this,  however, 
could  be  done  at  little  expense.  But,  in  order  to  pass  the  railroad  bridge 
at  any  stage  of  water,  the  ''A"  braces  and  cross-braces  of  the  dredge — 
the  former  of  which  rise  to  a  height  of  about  48  feet  above  the  deck, 
or  about  i)2  feet  above  the  water  surface — must  be  taken  down.  After 
passing  the  bridge  the  braces  and  boom  would  have  to  be  set  up  again. 
Upon  completion  of  the  dredging,  which  would  require  the  dredge  to 
work  to  its  full  capacity  for  an  entire  working  season,  the  oi)eration  of 
removal  and  replacing  would  have  to  be  repeated.  The  cost  of  such,  if 
no  accident  should  occur  in  lowering  and  raising  such  heavy  framings 
of  timber,  would  not  exceed,  probably,  a  few  hundreds  of  dollars ;  but 
there  remains  the  risk  of  accident.  The  question  arises  whether  the 
United  States  Government  should  not  require  the  railroad  bridge  to  be 
provided  with  a  draw,  as  are  all  the  bridges  spanning  the  Red  River 
below  this  point.  • 

It  would  not  be  advisable  to  withdraw  the  United  States  dredge  fi-oni 
its  [)re8eut  work  below  Fargo  for  at  lejist  another  season ;  although  thi« 
would  depend  upon  the  stage  of  water  during  the  late  summer  and  the 


APPENDIX   W.  1831 

fall  mouths.  Major  Farqubar  rendered  an  estimate  for  the  improve- 
ment of  the  stretch  of  river  under  consideration,  in  his  report  to  the 
Chief  of  Engineers  February  8,  1875.  The  cost  he  placed  at  $i2,G()3.98, 
inchiding  10  per  cent,  for  contingencies.  This  estimate  is  believed  to 
be  about  correct.  In  my  annual  report  for  the  fiscal  year  ending  June 
30,  1880,  I  estimated  $10,000  as  the  fxxm  that  could  be  profitably  ex- 
pended above  Fargo  during  the  fiscal  year  ending  June  30,  1882,  and 
the  results  of  the  examination  confirm  the  correctness  of  that  estimate. 
The  surface  of  water  was  about  1  foot  above  low-water  during  the 
time  of  the  examination. 

Very  respectiully,  your  obedient  servant, 

,   Chas.  J.  Allen, 

Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  TJ.  S.  A. 


ff  COMMERCIAL   STATISTICS. 

The  Red  River  of  the  North  is  in  the  collection  district  of  Minnesota,  of  which  Pem- 
bina is  the  port  of  entry.  The  district  of  Minnesota,  however,  embraces  all  of  the 
State  of  Minnesota  (except  the  waters  of  Lake  Snp«rior)  and  all  of  Dakota  Territory; 
Mrith  deputy  collectors  iit  Saint  Paul  and  Saint  Vincent,  Minn.,  and  Bismarck,  Dak. 
Tho  amount  of  revenue  (duties  and  fees)  collected  at  Pembina  and  Saint  Vincent 
(luring  the  tiscal  year  ending  June  30,  18d0,  was  Sl'>,r)54.ii5. 

Commerce  of  the  Red  River  of  the  North  between  Abercrombie,  Dak.  (just  below 
Breckinridge,  Minn.),  and  Fargo,  Dak.,  for  1880 :  Shipped  from  Abercrombie  to  Fargo, 
by  steamboat  and  barges,  1,52^,^20  pounds  wheat ;  by  flat-boats  and  rafts,  7,200,000 
lYonuds  wood;  total,  $8,729,220. 

Considering  the  scant  shipping  facilities,  the  above  amount  is  not  regarded  as  small 
and  represents  but  a  portion  of  the  business  that  may  be  expected  in  case  the  river  is 
cleared  of  snags  and  other  obstructions  sufficiently  to  warrant  tho  risk  of  placing  ad- 
ditional steamboats  and  barges  upon  it.  Yet,  it  is  stated  upon  good  authority  that  a 
new  line  of  boats  will  be  put  on  next  season  to  ply  between  the  points  named  to  carry 
wheat  to  the  railroad,  there  being  at  present  250,000  bushels  directly  tributary  to  the 
river  between  Breckinridge  and  Fargo.  Wheat-raising  and  general  farming  is  the 
principal  interest  in  the  Red  River  Valley. 

Railroads  cross  the  river  at  Breckinridge,  Moorhead,  and  Grand  Forks. 


W  13. 

EXAMINATION   OF   MINNESOTA    RIVER  NEAR  THE  VILLAGE    OF   BELLE 

plain,  minnesota. 

Engineer  Office,  United  States  Army, 

tSaint  Paulj  Mimi,,  December  23,  1880. 

General:  I  have  the  honor  to  render  the  following  report  upon  the 
examination  of  the  narrow  neck  of  land  opposite  the  vilhifje  of  Belle 
Plain,  upon  the  Minnesota  River,  made  in  accordance  with  the  require- 
ments of  section  2,  river  and  harbor  act  of  Congress  approved  June  14, 
1880,  the  pertaining  paragraph  reading  as  follows: 

Minnesota  Riv^r,  near  the  village  of  Belle  Plain,  with  a  view  to  prevent  the  hreak- 
ing  away  of  the  banks  of  the  narrow  neck  of  land  opposite  said  village,  and  injury  to 
the  navigation  of  said  river  in  Minnesota. 

The  examination  was  made  by  Assistant  Frederick  Terry  during  the 
latter  part  of  October. 
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Belle  Plain  is  a  village  of  about  750  inhabitants,  situated  upon  die 
left  bank  of  the  Minnesota  River. 

In  1879  the  citizens  bnilt  a  w^gon  bridge,  with  a  draw,  across  the  river, 
at  a  cost  of  about  $20,000.  The  bridge  is  useful,  probably  as  much  to 
the  farmers  of  the  vicinity  as  to  the  citizens  of  Belle  Plain.  The  road 
leading  from  the  north  end  of  the  bridge  passes  through  a  narrow  neck 
of  laud — (please  see  sketch  herewith) — where  the  least  width  between 
banks  is  about  200  feet.  This  neck,  Assistant  Terry  reports,  is  cutting 
away,  on  the  right  bank,  at  the  rate  of  about  5  feet  a  year,  the  erosion 
havi ug  progressed  to  within  about  30  feet  of  the  wagon  road.  The  fear 
upou  the  part  of  those  interested  in  the  preservation  of  this  approach 
to  the  bridge  seems  to  be  that  the  stream  may  break  through  the  neck 
of  land  and  leave  the  bridge  abutting  upon  an  island. 

Assistant  Terry  presents  two  plans,  with  estimates  of  the  cost,  of  pro- 
tecting 900  linear  feet  of  bank  in  the  bend. 

The  first  contemplates  carrying  the  protection  up  to  the  top  of  the 
bank,  which  is  about  25  feet  above  low-water.  The  cost  he  xtlaces  at 
$0,1K)0. 

The  second  i)lan  proposed  by  him  is  to  carry  the  protection  up  to  10 
feet  above  low- water.    The  cost  he  places  at  $5,000. 

I  inclose  herewith  the  report  of  Assistant  Terry ;  also,  sketch  of  the 
locality.* 

The  Minnesota  Eiver  is  not  navigated  above  Carver — ^the  latter  about 
19  miles  below  Belle  Plain;  and  below  Carver  the  navigation  practi<»llv 
amounts  to  nothing. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allbn, 

Captain  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


STATISTICS. 

Belle  IMain  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Duluth,  Minn.,  at  which  place  the  revenues  collected  during  the  liscal  year  ending 
Jnne  'SOy  1880,  amounted  to  $4,964.51.    There  are  no  commercial  statistics  to  report. 

The  commerce  of  the  river,  even  before  the  advent  of  the  railroad  through  the  Min- 
nesota River  Valley,  was  not  large  in  any  one  season,  and  since  that  time  only  an  oc- 
casional small  wild  packet  has  ascended  the  river. 

In  May,  1876,  two  steaml»oats  that  went  up  the  river  during  high>water  bad  to  dis- 
charge their  return  freight  at  Mankato  before  they  could  return  to  the  Mis»8sippi 
Kiver,  owing  to  the  great  number  of  snags  and  other  obstructions. 


W  14. 

SURVEY  OF  THE  MISSISSIPPI  RIVER  AT  SAUK  RAPIDS,  NEAR  THE  CITY 

OF  SAINT  CLOUD,  MINN. 

Engineer  Office,  United  States  Army, 

Saint  Paulj  Minn.j  February  8,  1881. 

General:  I  have  the  honor  to  render  the  following  report  npon  the 
survey  of  the  *' Mississippi  Kiver,  at  Sauk  Eapids,  near  the  city  of  Saint 

•Omitted.    Printed  in  House  Ex.  Doc.  No,  22,  Forty-sixth  Congress,  third  session. 
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Cloud,  Minnesota,"  made  in  accordance  with  the  terms  of  the  leading: 
paragraph  of  section  2,  river  and  harbor  act  of  Congress,  approved 
June  14,  1880— 

That  the  Secretary  of  War  in  hereby  directed,  at  his  discretioD,  to  cause  examiua- 
tions  of  surveys,  or  both,  and  estimates  of  cost  of  improvements  proper  to  be  made. 

The  survey,  with  which  Assistant  Frederick  Terry  was  charged,  practi- 
cally commenced  on  the  1 1  th  of  October  last,  and  was  continued  until  the 
27th  of  October,  1880,  when  the  party  returned,  the  work  having,  to  that 
date,  been  only  partially  completed  for  reasons  to  be  stated  further  on. 

The  survey  covered  about  4  linear  miles  of  river,  commencing  at  a 
point  near  the  existing  dam  at  Sauk  Rapids,  thence  extending  down 
stream  to  the  head  of  the  Thousand  Islands,  the  latter  about  1.6  miles 
below  Saint  Cloud. 

The  work  consisted  of  a  carefully  checked  line  of  levels  along  the 
shore,  the  elevations  of  water-surface  being  taken  about  every  650  feet, 
the  meanders  by  transit,  and  the  widths  by  stadia.  No  soundings  were 
taken,  as  those  made  during  the  ver^^  complete  survey  in  1874  by  my 
predecessor,  and  referred  to  low-water  of  the  Saint  Paul  gauge,  could  be 
utilized  on  account  of  the  hardness  of  the  bed  of  the  stream.  Besides, 
with  the  funds  and  appliances  at  command,  it  would  have  been  too  ex- 
lieusive  to  have  undertaken  such  at  the  time  of  our  survey  last  fall. 

The  discharge  of  the  river  was  gauged  October  26,  and  the  volume 
computed  at  4,135  cubic  feet  per  second,  the  stand  of  water  on  the  Saint 
Paul  gauge  being  at  that  date  2.2  feet  above  low-water  of  1864. 

Assistant  Terry  reports  that  since  the  survey  of  1874  no  natural 
changes  of  importance  have  occurred,  and  the  only  artificial  one  of  im- 
lK)rtance  the  completion  by  the  Sauk  Eapids  Water-Power  Company  of 
their  dam  across  the  river.  This  dam  he  reports  as  built  of  crib-work 
tilled  with  stone  and  in  bad  condition. 

The  report  of  Assistant  Terry  is  herewith  inclosed.* 

In  January  following  Assistant  Terry  returned  and  made  enough 
soundings  through  the  ice  to  verifj^  the  utility  of  those  of  1874.  A  party 
skilled  in  boring  operations  was  engaged  at  the  same  time  to  make  bor- 
ings in  order  to  ascertain  the  nature  of  the  bed  of  the  stream.  Although 
not  as  many  were  taken  as  I  should  have  desired,  yet  there  were  enough 
to  enable  approximate  estimates  of  cost  to  be  made. 

Major  Farquhar  in  his  report  of  February  8, 1875,  presents  three  pro- 
jects for  passing  boats  over  Sauk  Rapids,  as  follows : 

To  bnild  a  masonry  dam  over  that  part  of  the  river  not  already  dammed  at  Sauk 
Rapids,  and  to  make  a  canal  in  the  upper  level  along  the  west  bank  down  as  far  as 
the  old  steamboat  landing  at  Saint  Cloud.  At  the  lower  end  of  the  canal  a  look  with 
a  chamber  50  feet  by  200  feot  and  17  feet  lift  is  to  be  oonstructed ;  the  canal  to  have  a 
least  width  of  100  feet  at  the  water-line^  and  a  least  depth  of  5  feet,  and  to  be  5,000 
feet  long,  the  entrance  to  the  canal  to  be  protected  by  guard-gates. 

This  improvement  will  cost  as  follows : 

If  the  lock-chamber  sides  are  of  hammered  masonry,  backed  with  rubble- 
masonry,  iron  gates,  and  crib-dam f647, 000 

Same,  concrete  in  place  of  rubble-masonry 520, 000 

8ame,  concrete  side  walls  protected  with  wooden  fenders  except  in  hollow 

q  uoins  and  gate- recesses,  where  dressed  stone  will  be  used 464, 000 1 

Assistant  J.  P.  Frizell  took  personal  charge  of  the  operations  in  Jan- 
uary ;  his  report  is  herewith. 
He  presents  two  projects : 
First,  to  constiiict  a  lateral  canal  along  the  right  bank  from  a  point 

•Omitted.     Printed  in  Senate  Ex.  Doc.  No.  51,  4  )th  Con^jross,  third  session, 
f  Dredging  not  here  included. — C.  J.  A. 
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about  1,100  feet  above  tlie  uppermost  branch  of  the  present  dam  (please 
see  tracing  accompanying)  to  a  point  about  6,000  feet  below;  the  entire 
length  of  the  canal  to  be  8,100  feet;  to  be  100  feet  wide  at  bottom,  with 
banks  sloping  about  1  on  IJ.  Banks  to  be  protected  by  liprapping, 
&c.  The  canal  to  have  a  lock  at  the  lower  end  of  about  15  feet  lift  and 
a  guard -and -lift  lock  near  the  existing  dam;  the  canal  to  pass  boats  of 
200  feet  length  and  5  feet  draught.  The  river  below  the  site  of  the  pro- 
posed lower  lock  falls  at  the  rate  of  1  in  1,000  for  nearly  a  mile.  Some 
dredging  would  be  required  of  the  bowlders  and  gravel  for  a  5  foot 
navigation  at  low-water.  The  total  cost  of  this  first  project  is  placed 
at  $801,939.75. 

The  second  project  presented  consists  in  the  erection  of  a  new  dam, 
to  be  located  about  14,500  feet  below  the  existing  dam  at  Sauk  Eapid^u 
This  proposed  dam  to  be  25  feet  in  height  above  ordinary  low-water, 
and  to  be  provided  with  fiash-boards  so  as  to  raise  the  water  4  feet  to  6 
feet  higher  whenever  desirable  to  do  so.  The  dam  to  be  about  1,200 
feet  long,  on  top ;  the  greatest  height  above  the  base  to  be  about  45 
feet,  and  thickness  of  base  about  32  feet.  The  dam  to  be  flanked  by  a 
short  canal  with  locks  on  the  left  bank.  The  cost  of  this  project  is 
placed  at  $655,764.75.     Some  dredging  will  be  required. 

Commenting  upon  this  second  project,  Mr.  Frizell  says: 

The  establishments  at  the  existing  dam  consist  of  one  grist-mill  and  one  elevator, 
both  wooden  buildings.  Reparation  for  the  injury  would  consist  in  trausmitting 
power  from  the  new  dam  by  wire  rope  or  other  means,  or  in  removing  the  establish- 
ments and  machinery  to  the  new  dam.  In  either  case  it  is  believed  that  $100,000 
would  amply  cover  all  legitimate  claims.  The  work  being  in  the  immediate  vicinity 
of  extensive  quarries,  we  are  able  to  adopt  a  low  figure  for  masonry.  An  immentse 
and  prospectively  very  valuable  water-power  will  be  developed  by  the  execution  of 
the  second  project.  Should  an  appropriation  be  made  for  rendering  the  river  naviga- 
ble at  this  point,  it  is  quit«  probable  that  responsible  parties  would  undertake  the 
construction  of  tnese  works  at  a  much  lower  price  than  is  named  above  in  considera- 
tion of  the  benefits  accruing  from  the  wat«r-power. 

k 

The  survey  was  made  strictly  in  accordance  with  the  terms  of  the  act 
of  Congress  ordering  it. 

From  the  site  of  the  proposed  new  dam  to  Minneapolis  the  least  cost 
of  securing  a  5-foot  low- water  channel  was  estimated  in  the  report  of 
February  8,  above  alluded  to,  at  $144,667.50,  and  of  securing  a  3.foot 
low-water  channel  between  the  same  points,  $75,390,  the  cost  of  passing 
boats  over  Sauk  Eapids  being  in  addition  to  either  item. 

If  the  3-foot  channel  plan  were  the  only  one  to  be  adopted,  diroinn- 
tion  in  cost  of  locks,  canal,  and  the  stretch  of  dredging  mentioned  in 
the  vicinity  of  Saint  Cloud  and  Sauk  Rapids  would  ensue.  Still,  the 
cost  of  either  of  the  projects  presented  would  be  heavy. 

About  $18,000  were  expended  upon  the  river  between  Minneapolis 
and  Saint  Cloud  from  1876  to  1880.  The  work  under  the  appropriation 
consisted  in  dredging  and  building  of  wing-dams,  closing  of  chutes,  &c 
Many  of  the  latter  works  were  purposely  destroyed  by  loggers  in  order 
to  pass  their  logs  through  the  chutes,  they  preferring  such  course  in 
violation  of  law  rather  than  to  take  the  trouble  to  sheer  them  into  the 
regular  channels.  Ettbrts  to  apprehend  the  depredators  failed.  Some 
of  the  dams  erected  at  the  Thousand  Islands  by  my  predecessor  in 
charge  were  thus  damaged.  The  breaches  were  repaired,  only  to  be 
reopened.    Other  dams  below  were  also  broken  through. 

The  steamboat  na\igation  between  Minneapolis  and  Sauk  Hapids  (the 
latter  about  3  miles  above  Saint  Cloud)  is  very  light,  and  from  Sauk 
Eapids  to  Brainerd  no  steamers  are  known  to  run.    The  cost  of  improve- 
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ment  of  tlie  river  above  Sank  Eapids  was  also  estimated  in  tlie  report 
of  1875  referred  to. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Ghirf  of  Engineers^  U.  S.  A. 


STATISTICS. 

Saint  Clond  and  Sauk  Rapids,  Minn.,  are  in  the  collection  district  of  Minnesota. 
The  nearest  port  of  entry  is  Duluth,  Minn.,  at  which  place  the  revenues  collected  for 
the  fiscal  year  ending  June  30,  1^80,  amounted  to  $4,964.51. 

Since  1878  there  has  heen  no  use  made  of  the  river  between  Minneapolis  and  Saint 
Cloud  for  any  purposes  of  commerce  except  the  running  of  logs. 

In  that  year  hut  one  steamboat  plied  on  the  nver  above  the  Falls  of  Saint  Anthony 
between  the  points  named.  She  made  only  30  trips  (6  to  Clearwater,  24  to  Saint 
Clond),  carrying  up  stream  merchandise  and  machinery  amounting  to  375  tons,  and 
bringing  down  stream  live  stock,  wheat,  potatoes,  &c  ;  also,  6  barges  hoop-poles,  600^ 
cords  wood,  and  200,000  feet,  B.  M.,  lumber.     Passengers  carried,  about  600. 

In  the  years  IS.'^S,  1856,  1857,  1858,  and  1859,  before  the  railroad  was  built,  steam- 
boats were  run  between  Minneapolis  and  Saint  Cloud  during  high-water,  as  high  as 
four  being  engaged  in  the  trade  at  one  time.  There  is  no  record,  however,  of  the 
amount  of  business  done. 

The  logs  mn  down  the  river  between  Minneapolis  and  Sauk  Rapids  during  season 
of  1879  amounted  to  132,000,000  feet,  valued  at  $924,000.  During  1880  the  amount  of 
logs  run  was  149,000^000  feet,  valued  at  11,192,000. 

Sank  Rapids  water  power,  estimated  at  12,000  horse-power,  partly  developed.  Saint 
Cloud  water-power  estimated  at  12,000  horse-power.  At  the  former  place  flour  only  is^ 
manufactured ;  16,000  barrels  manufactured  each  year,  valned  at  $9<>,000.  *  At  Saint 
Cloud  lumber  manufactured  amounted  to  4,000,000  feet,  B.  M. ;  lath  manufactured 
650,000  feet,  B.  M. ;  shingles  manufactured,  3,600,000;  total  valued  at  $70,000. 


report  of  mr.  joseph  p.  frizell,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn,,  January  29,  1881. 

Sir  :  The  river  and  harbor  act  approved  June  14, 1880,  requires  a  survey  of  the  Mis- 
sissippi River  at  Sauk  Rapids,  near  the  city  of  Saint  Cloud,  Minn.,  with  estimate  of 
eost  of  improvements  proper  to  be  made. 

A  survey  of  this  locality  was  made  in  1874,  under  direction  of  Maj.  F.  U.  Farq^uhar. 
It  was  made  with  reference  to  the  improvement  of  navigation,  and  was  sufficiently 
complete  as  regards  topography.  The  project  of  improvement  submitted  by  Major 
Farquhar  consisted  in  a  canal  leading  from  the  water-power  dam,  near  the  head  of 
the  rapids,  down  to  what  is  known  as  the  old  steamboat  laudinff,  that  being  the 
hiffhest  point  accessible  by  boats.  The  canal  was  to  have  5  feet  depth  of  water,  a 
lock  of  17  feet  lift  (50  feet  by  200  feet  at  the  lower  end),  and  a  guard  gate  at  the 
entrance.  It  involved  the  reconstruction  and  maintenance  of  the  existing  water-power 
dam  by  the  United  States.  The  cost  of  the  necessary  works  of  the  most  permanent 
construction  was  put  at  $647,000.  This  was  given  as  an  approximation,  a«  the  survey 
did  not  include  any  examination  of  the  ground  below  the  surface. 

Assistant  F.  Terry  was  sent  to  Sauk  Kapids  late  in  the  past  season  in  execution  of 
the  survey  above  referred  to.  He  repeated  the  survey  of  1874  to  a  sufficient  extent  to^ 
determine  that  no  material  revision  of  that  survey  was  necessary,  and  that  no  great 
natural  changes  had  occurred  in  the  mean  time.  The  borings,  the  most  important  part 
of  the  work,  were  deferred  till  the  closing  of  the  river  by  ice. 

In  January  Mr.  Terry  returned,  and  made  soundings  through  the  ice  as  far  as  the  river 
had  closed,  and  a  party  skilled  in  such  operations  was  set  to  work  driving  pipes  in  the 
manner  of  drive-wells  to  ascertain  the  nature  of  the  bottom.  This  work  was  stopped 
by  your  order,  before  its  completion,  so  that  we  are  still  without  the  means  of  making 
a  sufficiently  accurate  estimate  of  the  cost  of  the  proper  improvements.  The  total 
excavation  can  he  computed  with  sufficient  accuracy,  out  the  canal  will  be  partly  in- 
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rock'Cutting,  the  precise  amount  of  which  will  be,  to  some  extent^  a  matter  of  eoi- 
jecture. 

The  following  estimate  is  based  upon  a  project  having  the  same  general  featares  at 
proposed  by  Colonel  Farquhar,  witli  this  exception,  that  to  avoid  the  complication 
and  embarrassment  likely  to  result  from  the  incorporation  of  private  mrorks  into  the 
scheme  of  improvement,  the  canal  is  supposed  to  extend  above  the  water-power  dam 
far  enough  to  be  accessible  without  reference  to  the  same.  This  wiU  make  its  length 
about  8,100  feet.  It  will  be  100  feet  wide  on  bottom,  slopes  1^  on  1.  A  lock  of  aboat 
15  feei  lift  at  the  lower  end,  and  a  gnard-and-lift  lock  at  the  entrance,  or  as  near  the 
same  as  rock  foundation  can  be  got.  All  designed  for  boats  of  200  feet  length  and  5 
feet  draught.  The  river  below  Uie  lower  look  falls  at  the  rate  of  1  foot  in  1,000  for 
nearly  a  mile,  and  would  require  some  dredging  and  removal  of  bowlders  for  a  5-foot 
navigation.  As  an  alternative  plan,  I  give  the  cost  of  a  high  dam,  with  saitable  locks, 
near  the  foot  of  the  rapids  flowing  out  the  water-power  dam,  and,  of  course,  involving 
suitable  compensation  to  itgured  parties. 

For  the  purpose  of  this  estimate  a  line  of  borings  or  perforation^  executed  as  above 
was  made  across  the  river  at  a  point  near  the  Normal  School,  about  15,000  feet  below 
the  water-power  dam.  Rock  was  encountered  under  the  east  half  of  the  river,  naiog 
to  the  surface  at  the  east  shore.  On  the  west  half  the  borings  terminated  in  an  impen- 
etrable clay,  which  is  usually  found  immediately  overlying  the  rock.  The  borings  did 
not  extend  far  enough  east  to  cover  the  site  of  the  dam,  the  ground  rising  gently  on 
that  side,  but  as  rock  crops  out  not  far  distant  it  will  probably  be  met  with  at  no  great 
depth. 

On  the  line  of  the  canal  the  borings  commenced  at  the  site  of  the  lower  lock,  and 
extended  a  distance  of  2,000  feet  up  stream.  They  reached  to  a  depth  of  10  to  20  feet, 
and  all  terminated  in  the  same  impenetrable  clay.  Further  up  rock  appeairs  in  place. 
From  the  narrowness  and  rapidity  of  the  stream  the  canal  cannot  encroach  much  upon 

the  river  bed,  but  must  be  largely  in  excavation,  and  the  steepness  and  height  of  the 
bank  make  the  cutting  very  heavy.    The  approximate  cost  will  be  as  follows: 

450,000  cubic  yards  excavation  (150,000  placed  in  embankment  and  the  re- 
mainder wasted),  at  40  cents $190,000  00 

80,000  cub^ic  yards  (probably)  rock,  excavated  and  placed  in  riprap  and 

pavement  of  slopes,  at  $2.50 200, 000  00 

•Oofler-dams,  bailing  and  draining 20,000  OB 

Land  damages 10,000  00 

•Contingencies,  10  per  cent 41,000  00 

Engineering,  5  percent 22,550  00 

Total  cost  of  canal 473,550  00 

LOWER  LOCK. 

•600  linear  feet  of  coffer-dam,  at  |5.50 $3,300  00 

7,500  cubic  yards  excavation,  at  50  cents 3,750  00 

Pumping,  100  days,  at  $15 1,500  00 

1,600  cubic  yards  face  and  coping  stone,  at  $15 24.000  00 

5,600  cubic  yards  rubble  masonry,  at  $8 44,800  00 

600  cubic  yards  masonry  in  breast  and  miter  walls,  at  $10 6,000  00 

Extra  cutting  in  quoins  and  miter  sills 1, 500  00 

Timber,  150  M,  at  $50,  in  place 7,500  00 

Iron,  50,000  i>oundB,  at  6  cents,  in  place 3,000  00 

Contingencies,  10  per  cent 9,535  00 

Engineering,  5  per  cent 5,244  S5 

Total 110, 129  » 

UPPKK  LOCK. 

600  linear  feet  coffer-dam,  at  $5.50 $3,300  00 

Pumpine 1,500  00 

l,3t)0  cubic  yards  face  and  coping,  at  $15 19,500  00 

2,900  cubic  yards  rubble  backing,  at  $8 23,)i00  00 

100  cubic  yards  in  breast  and  miter  walls,  at  $10 1,000  00 

Extra  cuttingin  hollow  quoins  and  miter  sills 1,200  00 

Timber,  140  M,  at  $50,  in  place 7,000  00 

Iron,  40,000  pounds,  at  6  cents,  in  place 2,408  00 

Contingencies,  10  percent 5,910  00 

Engineering,  5  percent 3,250  50 

Total 68,260  50 
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Total  cost  of  upper  lock $68,260  50 

Total  cost  of  lower  lock 110,129  25 

Total  cost  of  canal 473,550  00 

Removal  of  75,000  cubic  yards  cemented  gravel  and  bowlder  firom  bed  of 
river,  at  $2  (probably  more) 150,000  00 

Total  cost  of  first  project 801,939  75 

In  the  second  project  the  dam  is  supposed  to  be  25  feet  high  above  ordinary  low- 
water,  and  provided  with  flush-boards,  by  which  the  water  can  be  raised  4  or  5  feet 
higher  when  desirable.  The  dam  to  be  about  1.200  feet  long  on  the  top.  Its  greatest 
height  above  the  base  will  be  about  45  feet  ana  the  base  will  be  32  feet  thick  at  this 
point.  The  overflow  will  be  some  800  feet  long,  and  this  part  would  rest  on  rock. 
The  lock  or  locks  will  be  on  rock  foundation  largely  in  excavation,  and  the  rock  re- 
moved will  all  be  available  in  the  construction  of  the  dam. 

A  line  of*  stone-filled  cribs  across  the  river  (half  at  a'time)  to  create  slack 

water  for  building  the  coffer-dams '  $7,000  00 

1,200  linear  feet  of  coffer-dam,  at  $10 12,000  00 

Pumping  200  davs,  at  $25 5,000  00 

24.000  cubic  yards  rubble-masonrv  backing,  at  $8 192,000  00 

1,000  cubic  yards  masonry  in  mole  above  dam,  at  $10 10,000  00 

1,500  cubic  yards  extra  heavy  cap-stones,  at  $25 37,.'>00  00 

2,800  cubic  yards  quarry-faced  ashlar  facing,  at  $15 42,000  00 

65,000  cubic  yards  excavation,  at  30  cents.... 19,500  00 

15,000  cubic  yards  excavation,  at  50  cents 7,500  00 

Contingencies  and  engineering,  15  per  cent 49, 875  00 

Locks,  same  as  in  first  project 178,389  75 

Land  damages  at  sights  of  locks,  say 5,000  00 

Damage  firom  flowing  out  existing  dam 100,000  00 

Total 665,764  75 

The  establishments  at  the  existing  dam  consist  of  one  grist-mill  and  one  elevator, 
both  wooden  buildings.  Reparation  for  the  injury  would  consist  in  transmitting 
power  from  the  new  dam  by  wire  rope  or  other  means,  or  in  removing  the  establish- 
ments and  machinery  to  the  new  dam.  In  either  case  it  is  believed  that  $100,000 
woald  amply  cover  all  legitimate  claims.  Tho  work  being  in  the  immediate  vicinity 
of  extensive  quarries,  we  are  able  to  adopt  a  low  figure  for  masonry.  An  immense  and 
prospectively  verv  valuable  water-power  will  be  aeveloped  by  the  execution  of  the 
second  project.  Should  an  appropriation  be  made  for  rendering  the  river  navigable 
at  this  point,  it  is  quite  probsHtile  that  responsible  parties  would  undertake  the  con- 
atmction  of  these  works  at  a  much  lower  price  than  is  named  above,  in  consideration 
of  the  benefits  accruing  from  the  water-power. 
Very  respectfully,  your  obedient  servant, 

Jos.  P.  Frizell, 

Asnstant  Engineer. 
Capt.  Chas.  J.  Allen, 

Carps  of  Engineers,  U.S.A. 
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IMPROVEMENT  OF  TENNESSEE  AND  CUMBERLAND  RIVERS  AND  OP 
RIVERS  IN  EASTERN  TENNESSEE  AND  GEORGIA. 


be  port  of  major  william  r,  king,  corps  of  engineers,  officer 
in  charge,  for  the  fiscal  year  ending  june  30,  1881,  with 
other  documents  relating  to  the  works. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.j  August  18, 1881. 

General:  I  have  the  honor  to  submit  annual  reports  on  the  works 
wilder  my  charge  for  the  fiscal  year  ending  June  30,  1881. 
Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers. 
Chief  of  Engineers,  U.  S.  A. 


X  1. 

improvement  of  TENNESSEE  RIVER. 

I.    ABOVE    CHATTANOOGA. 

In  1830  a  careful  examination  of  the  Holston  and  Tennessee  rivers 
between  Kingsport,  Tenn.,  and  the  Alabama  State  line,  was  made  by 
Col.  S.  H.  Long,  United  States  Topographical  Engineers.  This  exami- 
nation included  the  189  miles  between  Knoxville  and  Chattanooga  now 
designated  "the  Tennessee  River  above  Chattanooga,"  and  the  report, 
which  was  reprinted  in  1875,  gives  a  detailed  description  of  every  ob- 
struction to  navigation,  forty-three  in  number,  at  that  time,  and  plans 
and  estimates  for  their  improvement. 

In  1852  Congress  appropriated  $50,000  for  the  improvement  of  the 
navigation  of  the  TennesHce  River,  and  some  of  the  dams  built  under 
this  appropriation  are  still  in  existence  though  generally  covered  up  by 
the  more  extensive  work  of  recent  improvement. 

In  1871  the  sum  of  $35,000  was  made  available  from  the  appropriation 
for  the  improvement  of  Tennessee  River,  below  Chattanooga,  and  with 
that  and  subsequent  appropriations  the  work  has  been  continued  from 
year  to  year  daring  the  low-water  season  until  the  present  time. 

The  bed  and  banks  of  tbis  river  are  remarkably  permanent  and  have 
been  but  little  changed  by  the  floods  of  the  last  fifty  years  as  shown  by 
the  report  and  maps  of  Colonel  Long's  examination. 

The  obstructions  consist  of  shoals  of  sand  and  gravel,  reefs  of  rock, 
snags,  &c.,  and  the  principal  improvement  consists  in  excavating  a  chkn- 
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nel  tbroagh  the  reefs  and  increasing  the  depth  of  water  at  the  shoals  by 
means  of  stone  wing-dams  so  constructed  as  to  narrow  the  ehannel  and 
cause  it  to  scour  deeper  or  become  deeper  by  the  additional  volume  of 
water  thrown  into  it. 

The  dams  are  generally  made  of  heavy  stone  founded  upon  rock,  and, 
not  being  subject  to  damage  by  ice  as  in  most  northern  streams,  they  are 
practically  permanent  structures  and  the  channel  excavations  seldom 
show  signs  of  filling  up. 

The  improvement  when  once  completed  will  therefore  require  but  lit- 
tle expense  for  repairs  for  many  years  to  come.  Some  of  the  dams  have 
already  withstood  the  floods  of  eight  or  nine  winters  without  serious 
damage.  Most  of  the  damage  experienced  has  been  traced  to  defectire 
connections  with  the  shore  which  has  since  been  remedied,  and  to  the 
wanton  destruction  caused  by  parties  who  make  holes  in  them  for  the 
passage  of  small  boats  to  save  themselves  a  little  distance  in  rowing. 

Of  the  twenty -nine  obstructions  requiring  improvement,  twenty-one 
have  been  partially  removed  and  others  have  been  more  or  less  im- 
proved. 

The  last  season's  work  was  chiefly  directed  to  completing  the  dams  at 
Ghota,  and  Coulter's  Shoals,  and  beginning  that  at  Little  Kiver  Shoals, 
which  is  next  in  order  as  a  troublesome  obstruction.  Considerable  work 
was  also  done  at  Half  Moon  Island  in  closing  a  gap  forn^ed  by  the  river 
washing  around  the  end  of  a  dam. 

The  following  quantities  represent  the  several  items  of  work  done  dar- 
ing the  year : 

Cnbic  yards. 

Stone  quarried 2,480 

Loose  rock  hauled  to  river  bank  (for  dams) 441 

Rock  put  in  dams - 2,473 

The  work  is  being  done  in  a  thorough,  subtantial,  and  economical 
manner  by  hired  labor  under  Assistant  Engineer  J.  S.  Crary.  The 
working  season  extended  over  about  eight  months  of  the  year,  the  daily 
average  of  force  employed  during  that  period  being  thirty-one  men. 

As  stated  in  former  reports,  the  small  amount  of  the  annaal  appropri- 
ations has  caused  the  work  to  dras:  along  for  more  than  doable  the  time 
it  ought  to  have  taken,  and  has  added  materially  to  the  cost. 

The  following  figures  relating  to  ''The  Landing"  at  Chattanooga  will 
give  an  idea  of  the  amount  of  commerce  on  this  part  of  the  Tennessee 
River : 

Number  df  steamboats  running 8 

Number  of  landings  made  at  Chattanooga 6BS 

Number  of  flat-boats 395 

Freight,  consisting  of  iron  ore^  limestone,  coal,  &.C tons. .  70, 3&6 

Grain bushels..  757,564 

Hay * bales..  S,540 

Lumber,  including  poplar,  pine,  gum^  o^l^ ;  And  walnut feet . .  10, 440,  OOO 

The  following  is  a  list  of  the  steamboats  and  their  registered  tonnage 
now  employed  on  the  Upper  Tennessee.  Their  carrying  capacity  is  esti- 
mated to  be  one-fourth  greater  than  the  figures  given : 

Tonau 

1.  R.  M.  Bishop 256 

2.  City  of  Knoxville «3S 

3.  J.  H.  Johnson 240 

4.  Chattanooga - 190 

5.  J.  T.  Wilder leS 

6.  M.  H.  Clift ^ 

7.  H.  C.  Murray 50 

b.  R.  R.Anderson ^,,  2^ 
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The  importance  of  this  improvement  is  enhanced  by  the  fact  that  the 
Clinch  and  French  Broad  rivers,  two  of  its  largest  tributaries,  are  being 
improved,  and  when  the  Muscle  Shoals  obstruction  is  removed  so  that 
steamers  from  the  Ohio  and  other  western  rivers  can  ascend  the  Ten- 
nessee as  far  as  Knoxville,  it  is  probable  that  a  more  elabor^e  system 
of  improvement,  possibly  involving  locks  and  dams  at  some  points,  will 
be  demanded  by  the  commercial  interests  involved. 

In  its  present  condition  the  river  is  navigable  during  the  greater  part 
of  the  year,  in  fact  there  is  hardly  a  month  together  in  average  years 
when  the  water  is  too  low  for  the  smaller  boats  to  run  as  far  up  as  Loudon, 
but  the  few  remaining  shoals  should  all  be  put  in  as  good  condition  as 
the  best  of  those  already  improved,  and  many  of  those  now  considered 
passable  should  be  still  further  improved  by  blasting  out  more  of  the 
obstructing  reefs  in  some  cases,  and  in  others  by  building  additional 
dams  or  strengthening  those  already  built. 

The  original  estimate  of  the  cost  of  this  improvement  was  based  upon 
a  mere  examination,  and  the  more  accurate  soundings  and  other  meas- 
urements that  have  since  been  taken,  together  with  the  experience 
gained  in  prosecuting  the  actual  work  of  improvement,  will  furnish  data 
for  a  revised  estimate  of  the  cost  of  completing  the  work  in  accordance 
with  plans  adapted  to  the  increased  demands  of  commerce. 

This  work  is  in  the  coUection  district  of  New  Orleans.    Ports  of  delivery  at  Chat- 
tanooga and  KnoxyiUe,  Tenn. 

The  original  estimate  of  cost  was ^ |175,000  00 

Which  for  reason  given  in  1877  was  increased , 50,000  00 

Making  estimate  of  cost  of  improving  Tennessee  River  ahove  Chattanooga .    225, 000  00 

Amount  appropriated 206,500  00 

Amount  expended 202,772  90 

Money  statement. 

July  1,  1880,  amount  available ^ $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 7, 000  00 

$17,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 9,495  46 

July  1,  1881,  outstanding  liabilities 1,777  44 

11,272  90 

July  1,  1881,  amount  available 5,727  10 

Amount  (estimated)  required  for  completion  of  existing  project 16,  fiOO  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     16, 500  00 


II.— BELOW    CHATTANOOaA. 

From  Chattanooga  to  Padacah,  a  distance  of  453  miles,  the  Tennes- 
see Eiver  is  now  navigable,  excepting  for  a  distance  of  about  23  miles 
between  Flonence  and  Decatur,  Ala.,  where  the  Muscle  Shoals  obstruc- 
tion divides  the  river  into  two  unequal  portions,  which  are  now  navi- 
gated independently  of  each  other. 

As  early  as  1828  efforts  were  made  to  overcome  this  obstruction,  and 
Congress  donated  400,000  acres  of  land  to  the  State  of  Alabama,  for  the 
purpose  of  building  a  canal  around  the  shoals.  The  canal  was  built 
along  the  main  obstruction,  but  was  never  properly  completed,  and  it 
was  eventually  abandoned  by  the  State  authorities. 

The  importance  attached  to  this  river  as  a  national  highway,  even  by 
those  who  opposed  internal  improvements  by  the  general  government, 
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18  evident  from  the  fact  that  in  1824  Mr.  Calhoun,  tlien  Secretary  of' 
War,  reported  this  improvement  as  third  in  the  order  of  importance  of 
all  those  recommended  to  be  undertaken  by  the  government. 
The  following  is  an  extract  from  his  report : 

These  three  great  works,  the  canal  to  the  Ohio  and  Lake  Erie,  "with  the  improTt- 
ment  of  the  Ohio  and  Mississippi,  and  the  canal  around  the  Muscle  Shoals  *  *  ' 
are  conceived  to  be  the  most  important  objects  within  the  provision  of  the  act  of  lut 
session. 

The  act  referred  to  provided — 

That  the  President  is  hereby  authorized  to  caw^e  the  necessary  surveys,  plans,  aiMi 
estimates  to  be  made  of  the  routes  of  such  roads  and  canals  as  he  may  deem  of  national 
importance  in  a  commercial  or  military  point  of  view,  or  for  the  traiisportation  of  the 
public  mail.     ♦     *     • 

In  1867,  an  examination  of  the  Tennessee  River  below  Chattaneoga 
was  authorized,  and  an  estimate  was  made  for  the  improvement  of  the 
river,  including  the  rebuilding  of  the  canal  around  Muscle  Shoals. 

In  1872,  an  insti*umental  survey  of  the  shoals  was  made  under  direc 
tion  of  Maj.  Walter  McFarland.    Upon  this  survey,  and  a  resurvey  of 
Elk  River  Shoals  in  1877,  the  present  project  for  the  improvement  was 
based. 

As  the  Muscle  Shoals  form  the  principal  obstruction,  and  the  river 
cannot  be  fully  utilized  for  navigation  until  this  principal  barrier  is  re- 
moved, the  operations  for  several  years  past  have  been  directed  chiefly 
to  that  object. 

Considemble  difficulty  has  been  experienced  in  consequence  of  the 
gre^it  demand  for  labor  in  this  region,  which  has  made  it  necessary  to 
increase  the  rates  of  pay  in  many  cases,  and  has  almost  demoralized  the 
masons  and  stone-cutters.  The  scarcity  of  common  labor  has  been  par- 
tially compensated  for  by  increasing  the  use  of  steam  machinery,  horse 
l)ower8,  &c. 

During  the  last  fiscal  year  good  progress  has  been  made,  as  will  be 
seen  from  the  following  detailed  report  of  operations. 

1.  ELK  RIVER  SHOAXS  DIVISION. 

This  part  of  the  work  consists  in  deepening  the  channel  opposite 
Brown's  Island  and  below  by  blasting  rock  from  the  reefs,  and  in  build- 
ing a  retaining  dam  from  the  lower  end  of  the  island  to  the  lower  end 
of  Milton's  Bluflf,  from  which  point  the  channel  takes  the  form  of  a  canal 
1 J  miles  long  with  two  locks  connecting  with  the  navigable  water  between 
Elk  River  and  Big  Muscle  Shoals.  This  canal  and  the  locks  will  be  of 
the  dimensions  described  in  the  report  on  Bluewater  division. 

The  following  quantities  of  work  were  done  on  this  di^ision  during 
the  year : 

Cubic  yards  cliannel  excavation  (rock) 9,445 

Cubic  yards  earth  excavation 6, 16r 

Cubic  yards  ax-face  stone  cut XU 

Cubic  yards  rock-face  stone  cut i 70 

Square  feet  stone  cut  by  channeling  machine 4.985 

Cubic  yards  riprap  quarried  for  dams 11,54>4 

Cubic  yards  riprap  put  in  dams 16,476 

Cubic  yards  earth  put  in  coffer-dam -• 3,716 

Acres  of  timber  cut  from  line  of  canal 1^ 

It  was  hoped  that  last  season-s  work  would  finish  the  necessary  chan- 
nel excavation,  but  funds  were  not  available  until  July  9,  1880,  and 
owing  to  the  diflBculty  in  getting  a  sufficient  force  together  it  was  foond 
impossible  to  get  through  before  the  work  was  stopx>ed  by  high-water. 
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There  is  every  indication  that  the  present  season  will  see  this  channd 
work  completed,  and  the  retaining  dam  so  far  extended  that  supplies 
can  be  shipped  by  water  to  the  camp  at  Milton's  Bluff*. 

The  quarry  at  Trinity,  from  which  it  was  proposed  to  get  the  dimen- 
sion stone,  has  been  stripped  so  far  as  to  uncover  all  the  stone  needed, 
and  a  large  quantity  has  been  quarried  and  cut.  A  Wardwell  steam 
channeling  machine  has  been  in  operation  there  for  several  months,  but 
owing  to  the  great  number  and  irregularity  of  the  dry  seams  encoun- 
tered it  is  found  that  the  proportion  of  waste  is  excessive.  A  part  of 
the  dimension  stone  and  most  of  the  rubble  can  probably  be  quarried 
cheaper  at  one  of  the  Milton's  Bluff  quarries,  where  stone  for  the  riprap 
dams  have  been  obtained ;  and  if  they  cut  to  advantage  it  will  save  con- 
siderable expense  for  hauling. 

Seventeen  and  a  half  acres  of  the  land  needed  for  the  new  canal  below 
Milton's  Bluff  have  been  bought,  and  the  title  and  jurisdiction  secured 
in  accordance  with  the  provision  in  the  appropriation  act  of  March  3, 
1879.  Another  small  tract  will  be  needed,  and  negotiations  are  pend- 
ing with  the  owners  which  promise  to  secure  that  also. 

This  division  is  under  the  supervision  of  Assistant  Engineer  J.  E. 
Willard,  who  is  pushing  the  work  vigorously. 

2.  BLUB  WATER   AND   SHOAL  CREEK  DIVISIONS. 

These  divisions  embrace  the  old  canal  around  Big  Muscle  Shoals,  14^ 
miles  long.  This  old  canal  was  built  nearly  fifty  years  ago  by  the  State 
of  Alabama  from  the  proceeds  of  the  sale  of  400,000  acres  of  land  donated 
for  that  purpose  by  the  general  government,  as  already  stated. 

Owing  to  certain  radical  defects  in  construction  of  the  canal  itself, 
and  to  the  neglect  to  complete  it  according  to  the  plans  of  the  Board  of 
Public  Works,  so  as  to  enable  boats  to  pass  the  entire  obstruction,  the 
canal  could  only  be  entered  at  high  stages  of  the  river,  and  soon  fell 
into  disuse  and  decay.  While  some  parts  of  the  work  were  done  in  a 
thorough  and  substantial  manner;  other  parts  of  vital  importance  were 
slighted  or  completed  in  a  slip-shod  way. 

The  present  plans  contemplate  not  only  the  rebuilding  and  enlarge- 
ment of  this  old  canal  in  the  most  thorough  manner,  but  the  extension 
of  the  improvement  around  EJk  River  Shoals,  and  the  improvement  of 
Little  Muscle  Shoals  so  that  boats  can  get  to  the  main  canal  at  all  stages 
of  the  river. 

The  canal  trunk  is  to  be  from  70  to  120  feet  wide  at  the  water  surface 
and  6  feet  deep^  and  the  locks  are  to  pass  boats  300  feet  long,  60  feet 
wide,  and  drawing  5  feet  of  water. 

The  length  of  the  canal  is  14^  miles,  and  there  are  to  be  nine  locks, 
and  an  aqueduct  across  Shoal  Creek  about  900  feet  long  and  60  feet 
wide.  All  the  locks  and  the  aqueduct  masonry  are  founded  on  sohd 
rock. 

The  following  are  the  quantities  of  work  done  during  the  year  on  these 
divisions: 

Cubic  yards  of  solid  rock  excavated 10,610 

Cubic  yards  of  loose  rock  excavated 6,873 

Cubic  yards  of  earth  excavated 35,563 

Cubic  yards  of  ax- face  stone  cut '. 1, 932 

Cubic  yards  of  rock-face  stone  cut 1,011 

Cubic  yards  of  ax-face  masonry  luid 2,268 

Cubic  yards  of  rock-face  masonry  laid 1,442 

Cubic  yards  of  rubble  masonry  laid 4,758 

Cubic  yards  of  dimension  stone  quarried 7,004 

Cubic  yards  of  earth  embankment 20, 909 
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The  present  condition  of  the  work  is  as  follows : 

Eight  miles  of  the  canal  trunk  are  completed,  3 J  miles  partially  com- 
plete, which,  making  allowance  for  the  work  yet  to  be  done,  may  be 
estimated  as  four-fifths  of  the  entire  length  completed. 

The  condition  of  the  locks  and  other  masonry  is  as  follows : 

No.  1,  guard  lock,  10  feet  lift ;  foundation  pit  excavated,  seven-eightbs 
of  the  stone  quarried  and  cut,  and  three-fifths  of  the  masonry  laid. 

No,  2,  6  feet  lift.   1 

^^*  a'  in  ^*^f  ilff*  I  The  masonry  of  these  five  locks  was  completed  and 

No!  5;  !§:£  iift  f         ^^^>'  «^  ^^^^  ^^^  ^^^  ^'^'^' 

No.  7, 13.feet  lift.  ) 

No.  8,  12feet  lift ;  foundation  pit  excavated  and  one-fourth  of  the 
masonry  laid;  one-half  of  the  stone  required  for  finishing  this  lock  hag 
been  quarried  and  cut. 

No.  9,  10-feet  lift;  one  side  of  this  lock  is  to  be  natural  rock  in  posi- 
tion ;  the  foundation  pit  has  been  blasted  out  and  the  foandation  com«e 
on  the  river  side  nearly  completed. 

No.  10, 10-feet  lift.  This  forms  the  outlet  into  the  river  and  is  founded 
6  feet  below  extreme  low-water.  The  site  had  been  inclosed  in  a  coffer- 
dam and  all  the  earth  and  three-fourths  of  the  rock  had  been  excavated 
from  the  lock  chamber.  One-half  of  the  styne  needed  to  complete  this 
lock  had  been  quarried  and  cut. 

The  Shoal  Creek  aqueduct  requires  twenty-five  piers  and  two  aba^ 
ments,  the  piers  being  75  feet  long,  II  feet  high,  and  3  feet  thick.  Four- 
fifths  of  the  stone  had  been  quarried  and  cut,  and  six  of  the  piers  and  on« 
abutment  were  completed.  A  large  coffer-dam  inclosing  the  foandatioiu 
of  twelve  more  of  the  piers  was  built  and  pumped  out,  and  the  bed-rock 
leveled  off  to  receive  the  foundation. 

Courses  of  mas&iiry. 

At  Bltie  Water  Greek  seven  piers  and  two  abutments,  each  contain- 
ing about  36  cubic  yards  of  rock-face  masonry,  are  required  as  buttresses 
to  sustain  a  dam  288  feet  long  across  the  mouth  of  the  creek,  and  to 
carry  the  bridge  required  at  that  point.  Five  of  these  piers  and  one 
abutment  were  built  to  an  average  height  of  6^  feet. 

The  foregoing  embraces  all  tf^  nMsanry  required  for  the  entire  canoL, 
and  ought  to  be  completed  in  one  year  if  funds  are  available  for  prose- 
cuting the  work  continuously. 

The  canal  trunk  can  be  completed  in  the  same  time  under  the  same 
conditions,  and  there  would  then  remain  nothing  but  the  lock  gates, 
wickets,  and  other  details  to  render  the  canal  navigable. 

The  next  appropriation  will  be  needed  at  an  early  day  for  continuing 
the  work  as  thus  indicated.  It  is  often  difiicult,  as  at  the  present  time, 
to  procure  the  necessary  skilled  labor,  and  when  once  a  sufficient  force 
is  organized  it  is  very  desirable,  as  a  matter  of  economy,  that  they 
should  be  kept  at  work  continuously. 

In  addition  to  the  work  of  actual  construction,  a  large  amount  of  in- 
cidental work  was  done  during  the  year  in  extending  the  railroad  track 
for  delivering  stone  at  the  locks,  for  which  pur|)ose  some  2  miles  of  track 
was  laid,  and  a  substantial  trestle  one-fourth  of  a  mile  was  built  across 
Shoal  Creek. 

The  steamer  flobson  was  employed  several  months  in  boating  stone 
from  the  quarry  below  Florence  to  Lock  10,  and  fi*om  the  qnarries  near 
Bain  bridge  to  the  riprap  dams  between  that  point  and  Florence.    Two 
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small  improvised  steam  tiij::8  \rere  also  employed  in  towiug  stone  JV<5ro88 
the  river  from  the  Lime  Kiln  Hollow  Quarry. 

The  Bkie  Water  and  Shoal  Creek  Divisions  have  been  under  the  im- 
mediate charge  of  Assistant  Engineers  Gielow  and  Hooke  respectively, 
to  6oth  of  whom  the  work  is  indebted  for  its  highly  satisfactory  i)rogres8. 

3.   LITTLE  MUSCLE    SHOALS  DIVISION. 

This  part  of  the  work  was  continued  during  the  year,  and  both  chan- 
nel excavation  and  wing  dams  were  so  far  completed  as  to  render  the 
Ijittle  Muscle  Shoals  navigable  for  all  necessary  purposes  until  the 
canal  is  comx^leted. 

4,432  cubic  yards  of  rock  were  blasted  from  channel,  5,191  cubic  yards  of  stone  were 
built  into  dams,  and  2',328  cubic  yards  of  rock  were  qiiarried  for  dams. 

The  location  of  the  dams  and  of  the  channel  excavation  are  shown 
upon  the  accompanying  map,  Sheet  III. 

Before  the  work  was  begun  a  skiff  could  not  safely  pass  the  reefs  near 
the  head  of  these  shoals  at  low-water,  and  it  was  feared  that  nothing 
short  of  locks  and  dams,  or  a  continuous  canal  alongside  the  river  as 
proposed  by  the  Board  of  Public  Works  in  1830,  would  make  this  part 
of  the  river  navigable,  but  sufficient  has  already  been  done  to  show 
conclusively  that  an  open  channel  will  answer  the  purpose,  at  least 
until  the  amount  of  commerce  on  the  river  has  very  much  increased. 

The  completion  of  dam  Ko.  1,  and  perhaps  a  few  more  spur-dams  in 
the  intervals  between  those  shown  on  the  map  to  check  the  velocity  of 
the  current,  will  make  this  obstruction  navigable  whenever  the  rest  of 
the  river  can  be  navigated,  and  by  the  same  class  of  vessels. 

At  the  head  of  these  shoals  a  channel  has  been  blasted  through  solid 
rock  2,300  feet  long,  110  feet  wide,  and  to  a  depth  of  over  3  feet  below 
the  water-surface.  A  part  of  this  excavation  was  made  while  the  cur- 
rent wa«  deflected  into  another  channel  by  a  temporary  dam  1,300  feet 
long,  and  the  balance  was  inclosed  in  coffer-dams,  which  were  pumped 
out  so  that  the  men  could  work  almost  as  on  dry  land. 

Should  it  ever  become  desirable  to  undertake  a  more  radical  system 
of  improvement  for  these  shoals,  which  it  probably  will  not  until  Colbert 
Shoals  are  improved  by  locks  and  dams,  the  present  channel  can  be 
used  and  two  locks  and  dams  added,  instead  of  building  the  very  difficult 
and  costly  canal  along  the  river,  as  proposed  in  the  original  plan. 

This  canal  was  estimate  to  cost  $952,650,  and  it  would  have  taken  a 
much  longer  time  to  build  it,  whereas  the  present  open  channel  has  cost 
only  $126,180,  and  is  already  navigable.  There  is  no  question  as  to  the 
depth  of  channel  being  ample,  and  the  only  possible  objection  to  the  open 
channel  is  that  the  current  is  still  quite  strong  in  some  places,  but  this 
can  be  still  further  improved  by  additional  dams,  as  already  suggested. 
And  as  the  velocity  is  not  so  gresit  at  any  point  but  that  it  can  be  over- 
come by  any  steamboat  of  respectable  propelling  power,  the  delay  of  up- 
stream boats,  caused  by  retardation  of  the  current,  will  not  probably  be 
more  than  it  would  be  in  passing  locks,  while  all  down-stream  navigation 
will  not  only  be  free  from  the  delay  of  lockage,  but  will  be  accelerated. 

This  division  has  been  under  charge  of  Assistant  Engineer  J.  E.  Wil- 
lard,  from  the  time  work  was  commenced  on  it,  and  the  satisfactory 
results  are  largely  attributed  to  his  energe  and  skill. 

COLBEET  SHOALS,  DUCK  RIVER  SHOALS,  AND  OTHER  OBSTRUCTIONS 

BELOW  FLORENCE. 

Owing  to  the  almost  imperative  necessity  for  concentrating  all  the 
availably  force  on  the  obstructions  already  referred  to,  it  was  not  found 
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expedient  to  detacli  a  suflScieut  force  to  uDdert<ake  the  improvement  of 
the  obstructions  below  Florence  advantageously  during  the  fiscal  year, 
but  I  have  procured  from  a  number  of.  pilots  employed  on  that  part  of 
the  river  a  complete  list  of  all  the  obstructions  they  have  met  with  he- 
tween  Florence  and  Paducah,  a  distjince  of  255  miles,  and  it  is  now 
thought  tbat  a  snag-boat  and  party  can  be  fitted  ont  so  as  to  get  over 
this  part  of  the  river  during  the  present  low-water  season  and  remove 
the  snags  and  bowlders,  which,  together  with  the  railroad  bridge  at 
Johnson ville,  are  the  principal  obstacles  complained  of. 

This  bridge,  I  believe,  is  owned  by  the  Nashville,  Chattanooga  &  Saint 
Louis  Railroad  Company,  has  a  very  narrow  and  badly  located  draw, 
and  the  company  should  be  compelled  to  rebuild  it  or  remove  the  gravel 
bar  that  has  been  formed  by  the  piers,  so  that  steamboats  can  pass  it 
without  the  serious  risk  and  frequent  injury  they  now  sustain. 

The  Memphis  and  Charleston  liailroad  bridge  at  Florence  should  also 
be  provided  with  a  draw.  It  was  built  when  Florence  was  considered 
the  virtual  head  of  navigation,  and  has  no  draw  whatever,  while  the 
height  is  not  sufiicient  even  at  low- water  to  pass  the  class  of  steamboats 
that  now  run  up  to  Florence  even  with  their  chimneys  lowered. 

This  bridge  which  is  on  a  mere  branch  i-oad  with  but  one  or  two  daily 
trains,  has  already  been  a  great  inconvenience  in  boating  stone  to  the 
Muscle  Shoals  Canal,  and  I  believe  it  has  no  authority  whatever  for  its 
existence  even  if  it  did  not  obstruct  navigation. 

I  would  respectfully  recommend  that  Congress  be  asked  for  the  nec- 
essary authority  or  instructions  to  the  United  States  District  Attorney, 
to  take  such  action  in  the  courts  as  will  secure  the  removal  of  these  two 
obstructions. 

There  are  three  steamboat  lines  running  between  Florence  and  Pada- 
cah,  and  other  points  on  the  Ohio,  &;c.,  and  there  is  a  line  ou  the  river 
above  the  shoals  between  Decatur  and  Chattanooga^  connecting  with 
Nashville,  Chattanooga  and  Saint  Louis  Railroad,  at  Bridgeport. 

The  following  letter  from  J.  C.  Cobb,  for  the  Evans  ville  and  Tennevssee 
River  Packet  Company,  gives  an  idea  of  the  present  amount  of  commerce 
on  this  part  of  the  river. 

Paducah,  Ky.,  August  6,  1#1. 

Statistics  <  f  product*  shipped  annually  by  boats  from  Florence,  Ala.,  aud  point*  be- 
low on  the  Tennessee  River,  viz :  125,000*sacka  or  750,001)  bushels  peatiats ;  30,000 half* 
cotton;  100,000  bushels  corn  and  wheat;  10,000,000  feet  pine,  walnut,  oak,  poplar  tod 
green  lumber;  10,000  tons  pig  iron ;  75,000  white-oak  and  pine  staves ;  1,000,00€  barrel- 
staves;  500  tons  leather;  6,000  cords  tan- bark ;  1,000,000  bushelu  stone  coal;  large 
quantities  of  hub,  spoke,  aud  axe  handle  timber;  several  thousand  hea^l  of  cattle, 
sheep,  and  hogs. 

Shipments  of  merchandise  by  boat^s  to  above  point>s  amount  to  50,000  tons  annually. 

John  Gilbert,  esq..  President  of  the  Evansville  and  Tennessee  River 
Packet  Company,  kindly  furnished  me  with  the  following  information: 

We  are  now  running  two  boats  weekly,  the  steamer  Clyde,  500  tons  burden,  from 
Evansville  to  Waterloo,  the  steamer  Silver  Cloud,  600  tons  burden,  from  Paducah  to 
Waterloo ;  these  two  boats  carry  the  mail  twice  a  week  from  Paducah  to  Waterloo. 

We  run  three  boats  in  the  Tennessee  River,  one  between  Cincinnati  and  Florence, 
the  others' as  named  above.  We  are  now  building  a  large  boat  to  be  used  next  season 
iKjtween  Florence  and  Cincinnati.  Besides  our  line  of  steamers  there  are  two  other 
boats  that  ran  last  season  l>etween  Florence,  Ala.,  and  Cincinnati,  Ohio,  the  Ariadne, 
650  tons,  and  the  Sidney,  700  tons  bui*den.  Also  a  tow-boat,  800  tons  burden,  and  barges 
from  Saint  Louis,  Mo.,  in  the  lower  Tennessee  River. 

All  these  boats  carried  full  cargoes  of  cotton  aud  peanuts  out  of  Tennessee  River 
and  brouj;ht  back  about  half  cargoes  of  merchan^lise  auring  the  business  seiv^ou.  Onr 
line  of  boats  have  at  this  time  all  the  freight  they  can  bring  out  of  the  TeunesM* 
River  at  this  stajre  of  water. 
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Besides  the  gentlemen  above  named,  I  am  indebted  for  information 
to  Capt.  J.  B.  Sleetb,  of  the  steamer  Silver  Cloud,  Louis  D.  Pell,  and  W. 
H.  Smith,  pilots;  also,  to  Eugene  List,  clerk  of  the  steamer  Sidney. 

I  have  tried  to  get  information  from  the  United  States  customs  oflEi- 
cials  at  various  points,  but  all  efforts  have  i>roved,  thus  far,  futile. 

MUSCLE  SHOALS  ROBBERY. 

It  becomes  my  duty  at  this  point  to  record  the  circumstances  of  a 
robbery  of  public  funds  that  occurred  on  the  line  of  the  canal  between 
the  Shoal  Creek  and  Blue  Water  Camps,  on  the  11th  of  March  last. 

Al>out  4  o'clock  p.  m.  on  that  day,  A.  G.  Smith,  receiver  of  materials 
on  the  Blue  Water  di\ision,  while  en  route  from  Florence,  where  he  had 
been  to  procure  funds  for  paying  employ(3s,  to  the  Blue  Water  Cami)s, 
18  miles  distant,  was  overtaken  by  three  armed  men,  who  covered  him 
witb  their  pistols  while  he  was  endeavoring  to  pass  a  gate,  and  com- 
pelled him  to  surrender  his  pistol,  and  the  funds  he  was  carrying,  after 
wbich  he  was  taken  as  a  i)risoner  some  20  miles  through  by-i)aths  and 
bushes  into  what  is  known  as  the  "Barrens"  (a  sparselj' settled  ox)untry 
on  the  edge  of  Tennessee),  where  he  was  released,  not,  however,  until 
after  dark  and  while  it  was  raining  heavily,  which  insured  great  delay 
in  his  finding  the  way  back  to  camp. 

The  amount  of  money  taken  from  him  was  $5,240.18. 

As  soon  as  the  robbery  was  known,  every  etfort  was  made  to  intercept 
the  robbers,  and  scouts  were  sent  in  every  direction  to  scour  the  country 
north  of  the  canal  towards  Nashville;  but  as  the  robbers  wer^  well 
mounted,  and  were,  according  to  their  own  statements,  old  hands  at  the 
business,  it  was  almost  impossible  to  track  them  through  the  thinly  set- 
tled country  they  selected  for  their  line  of  retreat. 

They  were,  however,  followed  up  to  where  they  crossed  the  Cumber- 
land Eiver,  and  one  of  them,  William  Eyan  by  name,  was  found  in 
Nashville,  where  he  was  fully  identified,  and  some  $1,400,  in  gold  and 
currency,  was  taken  from  liis  person.  The  District  Attorney  wils  notified, 
and  requested  to  take  necessary  steps  to  secure  the  prisoner  and  attach 
the  money,  horse,  and  other  property  found  in  his  possession,  and  he 
assured  me  that  he  had  done  so;  but  it  seems  that  the  prisoner  had  been 
allowed  to  dispose  of  his  horse  and  some  of  the  money  before  the  proy)er 
legal  restraints  could  be  placed  upon  his  actions.  The  district  attorney 
now  informs  me  that  $1,280  is  secure,  and  only  awaits  some  legal  pro- 
€5es8  to  be  returned  to  the  government. 

The  other  two  robbers  were  traced  to  Kentucky,  and  were  reported  to 
be  in  a  certain  known  rendezvous  and  stronghold  for  some  days,  but  I 
was  unable  to  induce  the  marshal  to  capture  them,  although  I  went  even 
beyond  my  authority  in  ottering  inducements.  The  local  authorities 
refused  to  assist,  and  I  was  unable  to  prociure  authority  to  otter  a  reward 
or  to  get  a  detachment  of  soldiers  to  assist  the  marshal,  and  he  abandoned 
the  attempt  to  capture  them. 

There  is  no  doubt  of  the  identity  of  this  gang  with  the  celebrated 
James  band  of  outlaws,  the  man  Ryan  having,  in  fact,  been  fully  iden 
tified  as  one  of  them,  at  Kansas  City,  where  he  has  been  taken  for  trial, 
on  a  requisition  from  the  Governor  of  Missouri,  for  certaiu  robberies  in 
that  State. 

The  other  two  robbers,  and,  I  fear,  Ryan  himself  (for  he  was,  at  last 
ml  vices,  expecting  to  get  released  on  bail),  were  doubtless  engaged  in 
the  recent  capture  of  the  train  near  Winston,  Mo.,  and  as  the  governor 
has  ottered  heavy  rewards  for  them,  they  will  probably  be  captured, 
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though  there  is  little  prospect  that  any  more  of  the  moDey  stolen  at 
Mnscle  Shoals  will  be  recovered. 

Full  and  conclusive  affidavits  have  been  collected,  showing  that  the 
robbery  was  committed  in  the  manner  herein  described,  and  they  will  be 
submitted  at  the  proper  time,  with  a  petition  to  Congress  asking  that 
the  accounting  officers  of  the  Treasury  be  authorized  to  pass  to  my  offi- 
cial credit  the  amount  stolen,  less  the  amount  recovered  at  Xashville. 

The  Tennessee  River  is  in  the  collection  district  of  New  Orleans,  and  Paducah,  Ken- 
tucky, and  Chattanooga,  Tennessee  (recently  established),  are  ports  of  delivery. 

The  original  estimates  of  cost  of  improving  Tennessee  River  below  Chat- 
tanooga are $4, 133,0lW  00 

Amount  appropriated 2,095,501)  00 

Amount  expended 1,823,650  00 

Maney  statement 

July  1,  1880,  amount  available $311,048  24 

Amount  appropriated  by  act  approved  March  3, 1881 250, 000  00 

$561,048  24 

Julyl,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,1880 258,173  85 

July  1,  1881,  outstanding  liabilities 31,  025  00 

289, 198  85 

Julyl,  1881,  amount  available 271,849  39 

Amount  (estimated)  required  for  completion  of  existing  project 2,  037, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.       700,000  00 
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IMPROVEMENT  OF  CUMBERLAND  RIVER. 

The  improvement  of  this  river  was  first  undertaken  by  the  State  of 
Tennessee,  in  1830,  when  an  act  was  passed  establishing  a  Board  of  In- 
ternal Improvement,  and  appropriating  $60,000  for  the  rivers  lying  west 
of  Cumberland  Mountains,  and  East  of  Tennessee  River. 

The  State  of  Kentucky  also  made  appropriations  at  an  early  day  for 
surveys  and  improvements  of  parts  of  the  river  within  that  State. 

In  1830  Congress  appropriated  $30,000  for  improving  the  Cumberland 
River,  and  in  1834  a  survey  was  ordered  ui)on  which  was  based  a 
pf^oject  for  the  prosecution  of  the  improvement  under  subsequent  ap- 
propriations in  1836,  1837,  and  1838.  This  survey  was  made  by  Capt 
Howard  Stansbury,  and  included  the  principal  obstructions  on  the  river. 

In  1846  the  State  of  Tennessee  incorporated  the  "  Cumberland  Navi- 
gation Company  for  the  purpose  of  improving  the  navigation  of  Cum- 
berland River  below  the  towu  of  Nashville"  with  power 

To  enter  upon  said  Cumberland  River,  and  upon  the  lauds  upon  either  side  below  the 
town  of  Nashville,  and  within  the  State  of  Tennessee,  and  use  timber,  rock,  stone, 
gravel,  or  earth  in  the  construction  of  their  work,  &c. 

•  *  *  When  said  navigation,  or  any  portion  thereof,  shall  be  completed,  said 
coporation  shall  be  entitled  to  receive  such  rates  of  toll  per  mile,  at  the  discretion 
of  the  directors,  as  may  be  just  and  reasonable.  ♦  »  *  Whenever  there  shall  be  a 
depth  of  water  on  Harpeth  Shoals  of  10  feet,  the  locks  hereby  contemplated  are  to  be 

opened  free  of  charge,  &c. 

« 

Whether  anything,  and,  if  so,  what,  was  done  under  this  franchise  I 
have  not  ascertained. 
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lu  1870  Congress  authorized  a  survey  of  the  Cumberland  River  from 
its  mouth  to  the  head  of  navigation,  and  upon  this  survey  the  project 
for  the  improvement  was  based.  This  project  is  essentially  the  one 
upon  which  operations  have  been  prosecuted,  although  in  1875  a  resur- 
vey  was  made  from  Point  Bumside  to  the  mouth  of  Eock  Castle  Eiver. 

The  nature  of  the  obstructions  on  all  parts  of  the  river  is,  in  general 
terms,  the  same,  viz,  shoal  water,  rapid  current,  snags,  and  overhang- 
ing trees  at  numerous  points,  and  the  method  of  improvement,  as  is 
plainly  indicated  by  the  following  details  of  last  year's  operations,  con- 
sists in  blasting  out  and  otherwise  removing  the  ledges  and  loose  rock, 
gravel,  logs  and  snags,  &c.,  and  building  wing  and  lateral  dams  to  nar- 
row the  channel,  and  either  cause  the  water  to  scour  out  a  deeper  chan- 
nel, or  produce  atlditional  depth  by  confining  the  water  in  a  narrower 
space. 

The  method  of  improvement  by  locks  and  dams,  which  is  the  only 
one  by  which  a  low-water  navigation  can  be  secured  above  Nashville, 
or,  in  fact,  below  Nashville,  excepting  for  small  steamboats,  has  here- 
tofore been  considered  too  expensive  to  be  undertaken,  and  the  present 
X>lans  are  designed  to  give  additional  depth  at  medium  stages  of  the 
river  and  to  prolong  the  season  of  navigation.  As  stated  in  a  former  re- 
port, there  are  some  nine  steamboats  of  from  300  to  500  tons,  and  five 
from  125  to  200  tons,  engaged  in  commerce  on  the  river,  running  be- 
tween Nashville  and  various  points  on  the  Cumberland,  Ohio,  and  Mis- 
sissippi rivers.  During  the  high-water  season  the  smaller  of  these  boats 
also  ascend  the  Caney  Fork  and  Obey's  rivers. 

The  Cumberland  River  is  navigable  for  all  of  the  above  steamboats 
for  six  months  in  the  year  from  Nashville  to  themouthh  of  the  river;  from 
siix  to  eight  months  from  Nashville  to  the  mouth  for  boats  drawing  3 
feet  or  less ;  and  from  nine  to  ten  months  from  Nashville  to  the  mouth 
for  boats  of  about  20  inches  draught.    Distance,  192  miles. 

Above  Nashville  the  Cumberland  is  navigable  to  Point  Burnside 
(crossing  point  of  the  Cincinnati  Southern  Railroad),  a  distance  of  358 
miles,  for  from  four  to  six  months  for  steamers  of  3  feet  draught  or  less, 
and  from  two  to  three  months  for  larger  boats. 

From  Nashville  to  Bucksville,  230  miles  above,  the  Cumberland  is 
navigable  for  from  five  to  seven  months  for  steamers  of  3  feet  draught 
or  less,  and  from  three  to  five  months  for  larger  boats. 

From  Nashville  to  Carthage,  120  miles  above,  the  Cumberland  is  navi- 
lirable  from  six  to  eight  months  for  steamers  of  30  inches  draught  or  less, 
and  from  four  to  five  months  for  the  larger  boats. 

Flat-boating  is  not  carried  on  extensively  upon  the  Cumberland,  ex- 
cept to  bring  out  coal  from  points  above  Point  Burnside,  and  this  is 
only  practicable  during  occasional  high  stages  of  river,  about  four  or 
five  during  the  year.  A  small  quantity  of  produce  and  some  tobacco 
find  their  way  to  a  market  by  aid  of  the  flat-boats. 

The  following  are  the  details  of  work  done  during  the  past  year  on 
the  different  sections,  as  reported  by  Capt.  L.  C.  Overman,  United 
States  Engineers,  the  officer  in  immediate  charge  of  this  improvement. 

I. — BELOW  NASHVILLE. 

Work  on  this  section  was  in  progress  at  the  beginning  of  the  fiscal 
year,  and  was  continued  until  December,  when  it  was  suspended  on 
.account  of  high  water  and  cold  weather.  It  was  resumed  on  the  Ist  of 
June,  and  was  in  progress  at  the  end  of  the  year.  Work  was  directed 
to  tUe  removal  of  obstructions  at  the  following  points,  viz.  Palmyra 
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Island,  Dover,  Upper  and  Middle  Gatlin,  Race  Track,  and  Little  River 
Shoals,  and  the  work  consisted  in — 

11^367  cubic  yards  of  rock  quarried,  23,206  cubic  yards  of  rock  built  into  dams,  tod 
the  removal  of  676  snags,  roots,  and  overhanging  tre««. 
Average  daily  force  of  men  employed,  136. 

The  obstructions  named  are  from  five-eighths  to  nine- tenths  completed. 

This  section  from  Nashville  to  the  mouth  of  the  river,  a  distance  of 
192  miles,  in  which  the  average  fall  is  only  0.41  of  a  foot  per  mile,  is 
worthy  of  a  more  radiciil  system  of  improvement  than  that  heretofore 
undertaken,  and  possibly  the  same  remark  may  apply  to  a  portion  of 
the  river  above  Nashville,  and  the  Legislature  of  the  State  of  Tennessee, 
during  its  last  session,  authorized  the  governor  to  appoint  seven  com- 
missioners for  the  purpose  of  collecting  information  and  urging  Con- 
gress to  make  liberal  appropriations  for  that  purpose. 

The  present  low-water  has  just  developed  the  fact  that,  at  the  mouth 
of  the  river  opposite  Cumberland  Island,  the  Ohio  River  is  shoaling  up 
80  that  boats  drawing  more  than  about  1  foot  of  water  cannot  enter  Uie 
Cumberland  Eiver,  and  steamboat  men  are  very  naturally  clamorous  to 
have  the  channel  reestablished.  As  soon  as  an  examination  can  be 
made  of  this  obstruction,  a  special  report  will  be  made  with  a  view  to 
securing  authority  to  apply  the  proper  remedy. 

The  original  estimate  of  cost  of  improving  Cumberland  River  below  Nash- 

vlUe  was $248,^^l  00 

Total  amount  appropriated . 22O,00«)00 

Total  amount  expended 206,3!?3  t* 

Money  statement 

July  1,  1880,  amount  available $23,961  11 

Amount  appropriated  by  act  approved  March  3,  1881 15,  000  00 

$S^,96l  n 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1,  1880 24,455  24 

July  1,  1881,  outstanding  Uabilities 888  87 

25, 344  11 

July  1,  1881,  amount  available 13,«17  00 

Amount  (estimated)  required  for  completion  of  existing  project 2??,  821  OH 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883  -     2H,  821  00 

ABOVE  NASHVILLE. 

II.   NASHVILLE  TO   KENTUCKY  LINE. 

[229  miles — average  fallj  0.59  of  a  foot  per  mile.'] 

Work  on  this  section  was  in  progress  at  the  beginning  of  the  fiscal 
year,  and  was  eontinued  throughout  the  year,  excepting  during  three 
months  of  the  high- water  sea^son,  when  but  little  was  done  except  iii  the 
way  of  preparation.  Cub  Creek  Shoal,  Hollimau's  Island,  Sand  Shoals, 
and  Barlett's  Bar  were  the  obstructions  worked  upon,  and  the  following 
are  the  items  of  work: 

Cubic  yards  of  gravel  excavated 7, 491 

Cubic  yards  of  rock  excavated 2,7T* 

Cubic  yards  of  rock  quarried l,r4T 

Cubic  yanls  of  i^ock  placed  in  dams  and  riprap  on  bank 4/v* 

These  shoals  are  from  seven  eighths  to  nine-tenths  finishe<l,  as  contem- 
plated in  the  existing  project. 

In  addition  to  the  work  done  at  these  i)oints,  a  snag-boat  remove<i 
from  various  points  on  this  section  549  overhanging  trees  and  256cnbic 
yards  of  loose  rock,  and  built  193  cubic  yards  of  dam. 
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Money  statemeyit 

July  1,  1880,  amount  available $1«,673  92 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$33, 673  92 

July  1,  1881,  amount  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 13,661  58 

July  1,  1881,  outstanding  liabilities 818  17 

14, 479  75 

July  1^  1881,  amount  available 19,194  17 

Amount  (estimated)  required  for  completion  of  existing  project 39, 155  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  39, 155  00 

III.    KENTUCKY  LINE  TO   SMITHES  SHOALS. 

[129  miles — fall,  0.73  foot  per  mile,  or  94  feet  in  all.] 

Work  on  this  section  was  resumed  in  July,  1880,  and  continued  five 
and  a  half  months.  Harmon's  Creek  Shoals,  Wolf  Creek  Shoals,  and 
Wild  Goose  Shoals  were  the  obstructions  worked  upon,  and  the  follow- 
ing quantities  of  work  were  completed : 

Cubic  yards  of  gravel  excavated  from  channel : 4,698 

Cubic  yards  of  rock  excavated  from  channel 1,441 

Cubic  yards  of  rock  quarried  for  dams 1, 094 

Cubic  yards  of  rock  placed  in  dams  ^nd  riprap  on  bank 3,970 

The  first  of  these  shoals  is  one-tenth  completed,  and  the  others  five- 
eighths  and  three-fourths,  respectively. 

At  other  points  on  this  section  I'^O  snags  and  16  overhanging  trees 
were  removed  by  a  snag-boat. 

Maney  statement. 

July  1,  1880,  amount  available |14,228  99 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$29,228  99 

July  1,  1881,  amount  expended  during  fiscal,  exclusive  of  out- 
standing liabilities  July  1,  1880 9,968  16 

July  1,  1881,  outstanding  liabilities 631  26 

10, 599  42 

July  1,  1881,  amount  available 18,629  57 

Amonnt  (estimated)  required  for  completion  of  existing  project 42, 609  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     42, 609  Oo 

/ 
IV.  smith's  shoals. 

This  formidable  obstruction  consists  of  four  separate  shoals,  which, 
beginning  at  the  upper  end,  are  named,  Shadowen  Shoal,  White  Clin* 
Ripple,  Long  Shoal,  and  Mill  Shoal,  having  an  aggregate  fall  of  55  feet 
in  8  miles,  most  of  this  fall  being  concentrated  in  the  lower  end  of  Long 
Shoal  and  Mill  Shoal. 

As  the  velocity  of  the  current  at  high-water  is  such  that  no  ordinary 
Hteamboat  could  stem  it,  and  as  the  volume  of  water  at  low  stages  is  not 
sufficient  to  fill  a  channel  of  any  useful  dimensions,  up-stream  naviga- 
tion and  low-water  navigation  down  stream  are  entirely  impracticable, 
excepting  at  a  much  greater  cost  than  has  thus  far  been  contemplated, 
either  a  system  of  locks  and  dams  or  wire-rope  towage  being  necessary 
for  such  navigation. 

When  the  improvement  of  this  part  of  the  river  was  begun  in  1877  it  was 
found  that  at  Long  Shoal  the  remains  of  a  number  of  old  dams  could  be 
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utilized  by  locating  the  navigable  channel  on  the  south  or  convex  side 
ot'  the  river,  and  the  dams  on  the  north  side ;  and  so  much  weight  wa« 
given  to  this  consideration  and  to  the  supposed  knowledge  of  the  old 
pilots  who  are  said  to  have  located  them  that  this  plau  was  adopted. 
It  was  found,  however,  that  the  north  or  concave  side  was  best  for  the 
channel,  and,  as  intimated  in  the  last  report,  it  was  decided  to  make 
the  change. 

The  principal  work  needed  at  these  shoals  has  con  sisted  in  smooth- 
ing the  river  bed,  by  breaking  off  the  high  points  and  ridges  and  fiUing 
in  the  low  places,  and  building  dams  to  narrow  the  channel  and  check 
the  velocity  of  the  current  somewhat  at  the  most  mpid  points;  the  gen 
oral  effect  sought  being  a  smooth  and  uniform  channel  of  such  depth 
and  width  that  the  frail  coal  boats,  or  floating  coal-bins,  as  they  might 
properly  be  calletl,  could  descend  in  safety  at  what  are  called  boating 
tides  or  rises  of  4  or  5  feet 

The  dams  consisted  of  a  spur  or  transverse  part  from  200  to  400  feet 
long,  and  a  longitudinal  part  extendingfrom  500  to  700  feet  down  stream 
to  retain  the  water  collected  by  the  spur. 

Most  of  the  work  during  the  past  season  has  been  directed  to  remov- 
ing these  spur  portions  of  the  dams  from  the  north  to  the  south  side  of 
the  stream,  and  in  picking  up  and  building  int<>  the  dams  such  scat- 
tering stones,  &c.,  as  have  collected  in  the  river  bed  between  the  old 
dams. 

It  is  hoped  that  the  change  will  be  entirely  completed  during  the 
present  season,  and  as  the  work  most  needed  at  the  three  other  shoals 
has  already  been  completed,  it  is  not  necessary  that  any  further  appro- 
priation be  made  for  this  section  at  present. 

The  following  quantities  of  work  have  been  done  during  the  working 
season,  which  embraced  about  eight  months  of  active  operations,  with 
an  average  daily  force  of  114  men,  under  Assistant  Engineer  W.  C.  Crozer: 

Cubic  yards  of  solid  rock  excavated  from  channel 1,815 

Cubic  yards,  loose  rock  excavated  from  channel 2,^ 

Cubic  yards  concrete  in  channel  (to  lengthen  slope) 150 

Cubic  yards  masonry  paving  in  channel  (to  lengthen  slope) l,c^ 

Cubic  yards  stone  quarried 4, 676 

Cubic  yards  stone  placed  in  dams 12, 217 

Navigation  on  this  part  of  the  river  consists  of  coal-boats  and  saw- 
logs,  of  which  a  very  large  number  are  annually  floated  down  and  caught 
by  a  boom  at  Point  Burnside. 

Under  provisions  of  the  last  river  and  harbor  act,  I  have  been  directed 
to  make  a  survey  of  Smith's  Shoals  with  a  view  to  ascertaining  the  prac- 
ticability and  cost  of  improving  them  by  locks  and  dams,  and  this  will 
be  reported  on  in  time  to  be  laid  before  Congress,  while  this  report  is 
being  acted  on. 

The  estimate  of  cost  of  improving  Cumberland  River,  above  Nashville 
to  head  of  Smith's  Shoals,  was  $283,764.  The  whole  amount  appro- 
priated for  and  expended  on  the  sections  specified  is  as  follows: 


Appropriated.    Expended. 


Kasbville  to  Kentacky  line 

Kentncky  line  to  Smith's  Shoals ■ 

Smith's  Shoals 

Smith's  Shoals  to  Falls  of  the  Cumberland 

Total 


$83,  000  00  ,     to.  806  » 

49. 000  00  1       30, 379  43 

100, 000  00  92, 929  « 

4,  000  00  4, 000  M 


23e,  000  00  ;     191. 106  S3 


This  river  is  in  the  coUection  district  of  New  Orieans.    Nearest  port  of  entry,  Nash- 
viHe,  Tenn. 
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Money  statement, 

July  1, 1880,  amouut  available $20  315  65 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

|30, 315  65 

Jaly  1, 1881,  amouut  exi>ended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 20,823  22 

July  1, 1881,  outstanding  liabilities 2,421  49 

23,244  71 

July  l,1881,amouBt  available 7,070  94 

V.    CUMBERLAND  RIVKR,  KENTUCKY,  ABOVE  THE  MOUTH  OP  JELLICO. 

In  1837  a  survey  was  made  by  the  State  of  Kentucky  from  the  Cum- 
berland Falls,  in  Whitley  County,  to  the  Kentucky  State  Line,  173 
miles. 

An  appropriation  of  $10,000  was  made  by  Congress,  act  of  1881,  for  the 
improvement  of  this  part  of  the  river,  based  on  an  examination  made  in 
1880  by  Lieut.  W.  L.  Marshall,  Corps  of  Engineers ;  and  in  order  to  pros- 
ecate  the  improvement  economically  it  was  decided  to  transfer  to  it  the 
working  party  from  the  Smith's  Shoals  work  as  soon  as  completed,  which 
will  be  about  the  1st  of  September.  Nothing  was  therefore  done  before 
the  end  of  the  fiscal  year;  but  it  is  hoped  that  by  utilizing  the  organized 
force  from  Smith's  Shoals  considerable  work  can  be  done  before  the  end 
of  the  low- water  season. 

At  present  the  project  for  improvement  is  confined  to  that  part  of 
the  stream  extending  from  (PineviUe)  Cumberland  Ford  to  the  mouth 
of  Jellico  Creek,  a  distance  of  about  110  miles. 

In  addition  to  short,  rapid,  rocky  shoals — 

It  was  found  that  the  piincipal  obstractions  consist  of  nine  mill-dams,  which  are  not 
provided  with  chat-es  or  aprons,  and  which  therefore  canse  rafts  to  break  up  unless 
the  river  is  at  a  very  high  stage.  As  1  infer  that  no  modification  of  these  dams  can 
be  made  without  consent  of  the  owners.  1  would  respectfully  recommend  tt^at  the  ap- 
propriation be  applied  to  the  removal  of  obstructions  at  Bolting  Shoals  and  other 
points  where  navigation  is  most  obstructed,  and  the  removal  of  snags,  overhanging 
trees,  &c.,  between  Cumberland  Ford  and  the  mouth  of  the  Jellico. 

If,  upon  investigation,  it  is  found  that  any  of  the  mill-dams  can  be  modified  at  reason- 
able cost,  and  that  the  owners  will  consent  thereto,  the  matter  will  be  made  the  sub- 
ject of  special  report  to  the  department  for  further  instructions. 

The  funds  available,  to  be  applied  as  above  projected,  and  the  appro- 
priation ($15,000)  asked  for  1882-'83,  to  be  applied  in  continuance  of  the 
same  work. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $10  000  00 

July  1,  1^81,  amouut  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amouut  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 
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report  upon  the  resources  of  the  country  bgbderinc 
cumberland  river,  above  the  falls,  in  the  state  of 
tucky,  being  supplementary  to  the  report  on  the  sub 
of  the  falls  of  the  cumberland  (provtdbd  fob  in  r] 
and  harbor  act  of  june  18,  1878)  which  was  tbanfsmil 
to  congress  march  1,  1879,  and  printed  in  house  of  re 
sentatives  executive  document  no.  106,  pobty-pifth 
gress,  third  session. 

United  States  Engineeb  Office, 
Chattanooga^  Tenn.^  January  14, 18i 

General:  I  have  tbe  honor  to  forward  herewith  a  report  by  L 
W.  L.  Marshall,  United  States  Engineers,  of  a  reconnaisaoce  mad 
him  of  the  country  bordering  on  the  Cumberland  River,  above  the : 
in  the  State  of  Kentucky. 

This  report  is  supplementary  to  one  made  last  season  by  Assif 
Engineer  S.  Whinery  on  the  improvement  of  the  Cumberland  ] 
(pages  12<S0-1282,  part  2,  Report  of  Chief  of  Engineers,  1879),  and 
on  my  recommendation  authorized  by  the  Chief  of  En^neers,  by  1 
of  September  13,  1880,  in  view  of  the  fact  that  Mr.  WMnery^s  n 
had  been  complained  of  as  unjust  to  the  section  of  coantry  interest* 
the  proposed  improvement.   ' 

Lieutenant  Marshall's  instructions  required  him  to  ^ve  his  prin< 
attention  to  the  material  resources  of  the  country  above  the  foils, 
incidentally  to  make  such  observations  as  will  be  of  service  in  case 
improvement  of  the  river  above  the  falls  is  undertaken  hereafter. 

The  report  is  quite  full,  and,  as  far  as  1  am  able  to  judge,  the  coi 
sions  are  correct;  and  I  would  respectfully  recommend  that  it  be 
warded  and  made  supplementary  to  Mr.  Whinery's  report. 

Respectfull}'  submitted. 

W.  R.  King, 
Major  of  JEnginm 

The  Chief  of  Engineers,  U.  S.  A. 


I 


report  of  lieut.  w.  l.  marshall,  corps  of  engineers. 

United  States  Engineer  Office, 
Barney  Gu.,  November  17,  IS 

Major:  I  have  the  honor  to  submit  the  foUowing  report  upon  the  reaoiircc«  o 
drainage  area  of  the  Cumberland  River,  above  the  Great  Falls,  in  Whitley  Coi 
Kentucky.  This  report  is  intended  as  an  appendix,  or  continuation  of  the  repo 
Assistant  Engineer  S.  Whinery,  upon  the  proposed  improvement  of  the  falls,  »c< 
panyiug  your  annual  report  for  1879. 

In  this  report  I  have  made  use  of  all  accessible  Information,  notably  of  the  pnl 
tions  of  the  Kentucky  State  Geological  Survey,  and  of  the  reports  of  engineer 
gaged  in  making  surveys  and  estimates  for  the  system  of  slackwater  navigation  i 
gurated  by  the  State  of  Kentucky  in  1835  and  1837.  I  have  quoted  freely  from  1 
sources,  in  some  cases  without  reference. 

The  information  collected  by  myself  was  secured  on  an  examination  made  by 
order,  between  the  dates  October  24  and  November  11,  1880,  when  I  visited  this 
and  traversed  the  couuties  of  Bell,  Knox,  Whitley,  and  parts  of  Harlan,  which  < 
ties  embrace  the  entire  drainage  area  of  the  Upper  Cumberland  River. 

The  area  in  question  is  about  2,500  square  miles  in  extent. 

Population  in  1870 24 

Taxable  property  in  1870 11!  II"!  S2, 15! 

Annual  products,  agricultural  and  manufactures HH       *97» 
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Per  acre. 

Average  valne  of  land  in  Harlan  Coanty '.  $0  70 

Average  value  of  land  in  Bell  County 1  63 

Average  value  of  land  in  Knox  County 3  45 

Average  value  of  land  in  Whitley  County - 2  49 

This  area  is  but  thinly  settled  by  a  poor  mountain  population,  and  its  na^iural  re- 
sources very  little  developed  or  known.     I  saw,  however,  sufficient  to  satisfy  myself  of 
its  great  value  as  a  coal,  iron,  and  timber  producing  region,  and  of  its  capacity  to 
sustain  a  large  population. 
\ 

TOrOGRAnilCAX  FEATURES. 

The  Upper  Cumberland  drainage  is  entirely  mountainous.  About  its  headwaters 
it  drains  the  area  included  between  the  Pine  and  Cumberland  mountains,  and  the 
slopes  of  the  Black  Mountains  in  Harlan  County  ;  cutting  through  Pine  Mountain  in 
a  deep-cut  gorge,  at  Pineville,  near  Cumberlana  Ford,  in  Bell  County,  it  flows  through 
a  valley  of  greater  or  less  extent,  the  bottom  lands  ranging  in  width  from  a  few  hun- 
dred yards  to  a  mile  or  more,  receiving  many  tributaries,  through  Knox  and  Whitley 
counties ;  the  mountains  gradually  lowering  in  height  and  steepness  from  1,500  to 
2,000  feet  above  the  drainage  in  Harlan  County  to  from  400  to  1,200  feet  in  Knox  and 
Whitley  counties.  At  'the  mouth  of  Jellico  Creek,  in  Whitley  County,  it  enters  a 
ca&on  or  gorge,  cut  in  the  carboniferous  conglomerate  sandstone  of  the  Cumberland 
platt'iau,  and  continues  its  course  in  this  caHon  beyond  the  limits  of  this  examination. 
Above  Pineville  the  mountain  forms  fill  up  the  entire  area  included  between  the  ap- 
proximately parallel  chains  of  the  Cumberland  and  Pine  mountains.  There  is  but 
little  bottom  iHud  along  the  streams,  but  upon  the  summits  and  flanks  of  the  mountains 
are  numerous  little  park-like  valleys,  coves,  and  swales  well  watered,  and  sweeping, 
rolling  areas,  adapted  for  cultivation.  Lower  down,  in  Knox  and  Whitley  counties, 
the  mountains  recede  from  the  river,  in  places  steep  and  abrupt,  in  others  presenting 
rolling  uplands  or  plateaus  of  considerable  extent,  heavily  timbered,  and  susceptible 
of  cultivation. 

'The  creeks  and  branches  of  the  Cumberland  are  all  fed  by  living  springs,  and  upon 
them  are  found  coves,  bottoms,  aud  plats  of  small  extent,  but  quite  fertile.  Of  the 
entire  drainage  area  of  the  Upper  Cumberland,  I  should  judge,  after  riding  over  it, 
that  not  exceeding  35  per  cent,  is  sufficiently  level  for  cultivation,  and  that  from  70 
to  90  per  cent,  is  covered  by  the  unbroken  primeval  forest  growth. 

RESOURCES. 

So\L — Near  the  headwaters  of  the  Cumberland,  in  Harlan  County,  in  the  Black 
Mountains,  the  soil  is  unusually  strong  for  a  carboniferous  formation.  Deciduous 
leaves,  shrubs,  and  wood,  decomposing  for  ages,  mingled  with  the  silicates  of  the 
rocks,  rich  in  the  alkalies,  and  with  the  calcareous  material  of  the  black  shales,  have 
produced  a  black,  rich  soil,  in  places  several  feet  in  depth,  on  the  mountain  summits 
and  slopes,  from  which,  by  the  action  of  the  elements,  the  bottom  lands  and  ooves 
have  been  enriched. 

Lower  down,  in  Bell,  Knox,  and  Whitley  counties,  the  soil,  though  more  gravelly 
and  sandy  and  not  so  strong,  is  still  capable  of  pro4lucing  fair  crops  of  the  cereals  and 
vegetables,  even  upon  the  summits  o'f  the  ridges  and  plateaus.  Owing,  however,  to 
the  lack  i>f  transportation,  the  mouutaineers  raise  no  grain  for  shipment  beyond  the 
limits  of  their  countiet^,  but  the  production  is  confined  to  their  own  needs ;  tlie  entire 
agricultural  productions  of  these  counties,  for  sale,  consisting  in  live  stock  and  wool. 

For  producing  sheep  this  region  is  well  adapted,  the  mountain  grasses  and  shrubs 
affording  extensive  pasturage  and  browsing  areas. 

The  strength  of  the  soil  may  be  best  seen  by  the  growth  and  character  of  the  timber, 
walnut,  hickory,  white  and  blue  jish,  chestnut,  poplar,  birch,  linden,  gum;  the  first 
four  mentioned  of  which  are  produced  only  by  good  soils. 

John  R.  Proctor,  State  geologist  of  Kentucky,  in  his  work  on  the  **  Resources  of  the 
North  Cumberland  Valley,'^  says:  The  soils  of  this  "entire  region  surpass  any  coal- 
measure  soils  within  my  knowledge";  compared,  however,  with  the  soils  of  the  lime- 
stone belt  of  Kentucky  and  Tennessee  they  wouhl  be  considered  quite  poor.  In  wheat 
they  produce  from  6  to  12  bushels  per  acre ;  in  corn,  from  15  to  50  bushels.  The  bot- 
toms produce  good  grass,  hay,  and  sorghum,  also  fair  tobacco ;  but  it  is  not  as  an 
agricultural  region  that  this  area  will  be  populated  aud  owe  it«  future  importance  and 
development,  even  though  the  soil  is  capable  of  sustaining  any  population  it  may 
over  have. 

Timber, — As  already  stated,  the  area  covered  by  the  primeval  forests  comprises  from 
70  to  90  pier  cent,  (estimated)  of  the  drainage  area  of  the  Upper  Cumberland  above 
the  falls. 


\ 
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To  thebe  falls,  and  the  lack  of  railroad  and  water  transportation,  may  be  due  the 
nearly  primitive  appearance  of  this  region.  Thousands  of  square  miles  exist  in  East- 
ern Kentucky,  broken  only  at  intervals  by  narrow  bottoms  destitute  of  trees,  and  by 
small  cultivated  patches,  heavily  timbered  by  immense  white  oak,  liickorv  of  aevend 
varieties,  black  and  white  walnut,  the  former  often  reaching  5  feet  in  diameter  of 
trunk,  yellow  poplar  of  immense  size  and  length  of  stem,  curly  maple,  and  a  species 
of  gum*,  of  light  color  and  curly  grain,  which  is  said  to  be  scarcely  inferior  to  the 
maple  as  an  ornamental  wood,  birch,  linden,  white  and  blue  ash,  lon^leaved  and 
spruce  pine ;  the  pines,  however,  are  not  abundant  nor  of  great  size.  The  greate&i 
growth  of  walnut  and  poplar,  ash,  and  hickory  is  found  in  Harlan  Co*inty,  on  the 
rich  flanks  and  coves  of  the  Black  Mountains,  although  there  is  considerable  walnut 
and  poplar  in  Bell  County  and  in  the  little  coves  and  nch  spots  lower  down  the  river, 
in  Knox  and  Whitley  counties.  During  the  past  4  years  great  inroads  have  been  made 
in  Bell,  Knox,  and  Whitley  counties  on  the  walnut  and  poplar,  and  in  a  very  few  yeare 
all  the  large  walnut  trees  within  reach  of  the  river  and  its  tributaries  will  havelieen 
removed.  The  trade  in  logs  so  far  has  been  confined  nearly  exclusively  to  walnnt ; 
other  timber  than  walnut  and  poplar  has  not  as  yet  been  cut  or  rafted  to  any  extent 
At  present  several  companies  are  engaged  in  securing  walnut  logs,  which  are  floated 
down  to  saw-mills,  of  which  one  is  at  tne  mouth  of  Jellico  Creek,  in  Whitley  County, 
and  others,  below  the  falls,  at  Point  Bumside  in  Pulaski  County. 

From  what  I  could  see  and  learn  I  estimated  that  within  5  years  all  the  walnut 
timber  within  reach  of  the  Cumberland  River  will  have  disappeared.  The  demand  is 
constantly  increasing  and  the  forests  becoming  very  much  reduced,  but  the  quantity 
of  white  oak,  poplar,  hickory,  ash,  and  other  woods  is  immense  and  in  demand.  Of 
these  the  white  oak  is  greatly  the  most  abundant,  but  as  it  will  not  always  doat  it 
cannot  so  readily  be  marketed. 

Coah — The  thickness  of  the  coal  measures  in  this  area  approximates  2,000  feet  above 
drainage.  In  this  thickness,  according  to  the  Kentucky  Geological  Corps,  there  are 
about  20  distinct  beds  of  coal,  of  which  at  least  6  are  of  good  quality  and  workable 
thickness.  I  visited  many  openings  in  the  counties  of  Bell,  Knox,  and  Harlan,  within 
easy  reach  of  the  Cumberland  River  and  the  roads  of  the  country,  near  to  bat  above 
the  bottoms  and  drainage,  vaiying  in  thickness  from  28  inches  in  Knox  County ^to 
5  feet  4  inches  in  Harlan  County.  Near  Flat  Lick,  in  Knox  County,  there  are  6 
deposits  of  workable  thickness,  4  feet,  3  feet,  5  feet  3  inches,  4  feet  8  inches,  4  feet  5 
iuohesi  31  inches,  the  last  named  being  a  good  cannel  coal,  but  it  is  in  Harlan  Coun^ 
that  the  greatest  development  of  coal  beds  exists.  A  persistent  bed  8  feet  thick  is 
reported,  and  one  of  14  leet  in  thickness,  but  I  visited  no  vein  of  greater  thickpess 
than  b  feet  4  inches  in  that  county,  but  as  the  8-foot  bed  and  also  a  6  foot  bed  is  found 
Just  over  the  line  in  Southwest  Virginia,  in  the  same  coal  field,  I  have  little  doubt  of 
the  existence  of  these  thick  veins  in  Harlan  County.  Kentucky.  In  Knox  and  Bell 
counties  many  well-to-do-farmers  have  open  coal  banks  near  their  houses,  and  I  fol- 
lowed a  4-foot  vein  for  8  miles  within  loading  distance  of  the  proposed  route  of  the 
Cincinnati,  Cumberland  Gap  and  Charleston  luiilroad.  The  thick  veins  are  not  found 
in  the  lower  part  of  the  area  under  consideration,  those  worked  at  Livingston,  the 
present  terminus  of  the  Louisville  and  Nashville  Railroad,  Knoxville  branch,  varyine^ 
from  29  inches  to  39  inches  in  thickness.  Similar  veins,  I  understand,  are  worked 
near  the  mouth  of  Rock  Castle  River,  above  Smith's  Shoals.  John  R.  Proctor,  State 
geologist  of  Kentucky,  in  his  report  of  the  ^'Resources  of  the  North  Cumberland 
Valley,''  says,  '*The  coal  measures  have  here  a  thickness  above  drainage  •  •  •^ 
thicker  than  elsewhere  in  America.  •  *  *  Enough  has  been  done  to  establish  the 
existence  of  many  beds  of  workable  thickness  and  of  very  superior  quality.*' 

Professor  Crandall,  in  volume  IV  Kentucky  Geological  Reports,  second  series,  says: 

''The  thickness  of  the  coal  measures  is  greater  by  many  hundred  feet  than  in  any 
other  ^art  of  Kentucky.  The  number  of  coals  is  also  greater.  »  *  •  xhe  quality 
of  the  coals  of  this  valley  is  most  excellent.  The  proportion  of  ash  and  sulphur  is 
very  low  in  all  that  have  been  analyzed,  with  the  exception  of  one  cannel  coal,  and 
the  fixed  carbon  is  high." 

In  Virginia,  near  the  head  of  Powell's  River,  the  coals  of  the  same  field  have  been 
examined  by  Prof.  J.  J.  Stevenson,  who  remarks  of  the  6-foot  vein :  "At  one  place 
where  the  bed  had  been  dug  into  a  little,  it  yields  the  best  kind  of  bituminous  coal, 
11      ■  fat  and  coking,  but  friable,  with  no  appearance  of  sulphur,  and  making  no  clinker. 

'  It  is  a  good  blacksmith  coal,  and  no  doubt  will  make  a  good  coke;  a  piece  of  ill-made 

coke  shows  that  the  best  coke  can  be  got  from  it." 

Also  of  the  8-foot  vein :  "  This  d-foot  seam  will  yield  a  coke  with  considerable  leas 
than  three  per  cent,  of  ash,  and  with  but  little  more  than  V\f  of  1  per  cent,  of  sulphur. 
Such  would  be  a  marvelously  rich  coke,  the  percentage  of  fixed  carbon  being  some- 
what more  than  96.  The  Connellsville  coke  has  somewhat  less  than  90  per  cent  oi 
fixed  carbon ;  the  ash  is  between  9  and  10  per  cent.,  while  the  average  snlphnr  is 
j      B  about  T^  of  1  per  cent." 

Analyses  of  the  Cumberland  coals  and  the  Pennsylvania  coals,  made  by  competent 
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cbemiatfl,  compare  very  favorably  for  the  Camberlaud  coals,  and  demonstrate  their, 
superiority  for  manufacturing  purposes.  The  thickness  of  the  veins,  their  easy  access, 
locally,  their  position  above  the  drainage,  and  the  cheapness  with  which  they  can  be 
mined,  will  undoubtedly  cause  them  to  be  sought  ^hen  means  of  transportation  are 
furnished.  It  exists  in  inexbanstablequantity,  everywhere  exposed,  to  be  opened  by 
simple  adits.     Coal  is  now  delivered  in  Pineville  at  $1  per  ton. 

Iron. — I  have  learned  of  no  beds  of  iron  ore  of  known  thickness  or  extent  in  this  area. 
Many  specimens  of  iron  ore,  mostly  carbonates  and  brown  hematites  or  limonites, 
were  shown  me,  picked  up  from  the  beds  of  the  creeks  and  by  farmers  in  plowing 
their  fields.  There  has  been  no  search  made  for  iron,  but  as  this  coal-field  elsewhere 
furnishes  many  beds  of  iron  ore,  it  doubtless  exists  in  close  proximity  to  the  coal.  I 
heard  of  iron  ore  and  saw  specimens  from  near  Barboursviile,  in  Knox  County,  from 
the  fianks  of  Pine  Mountain,  in  Bell  County,  from  the  Elk  Fork,  from  Cumberland 
Falls,  and  from  various  points  in  the  southern  part  of  Whitley  County,  mostly  limonites 
and  carbonates.  The  extent  of  any  bed  is  not  known  to  uic.  But  on  the  southeast 
flank  of  the  Cumberland  Mountains  extend  very  persistent  deposits  of  the  red  (fossil) 
hematite  ore  in  almost  inexhaustible  quantity,  within  8  miles  of  the  coal  deposits  on 
Yellow  Creek,  near  Cumberland  Gap,  and  within  easy  access  (further  west)  of  the  coal 
on  Elk  Creek  and  the  Clear  Fork  of  Cumberland  River,  in  Whitley  County;  also  in 
Pnlaski  County,  Kentucky,  below  the  falls,  are  many  known  deposits  of  limuniteore. 
Pine  Mountain  will  almost  certainly  furnish  near  its  base  the  red  hematite  (fossil)  ore, 
which  is  persistent  in  that  formation  from  Pennsylvania  to  Alabama;  in  fact,  pieces 
of  this  ore  have  already  been  found  near  the  base  of  this  mountain,  but  not  in  place, 
as  the  foot  is  covered  up  in  debris  irom  the  mountain  itself  and  with  vegetable  matter. 

From  the  above  facts  it  may  be  seen  that  the  natural  resourcesof  the  Upper  Cumber- 
land Valley  are  great  but  undeveloped.  As  an  agricultural  region  it  will  be  of  no 
value  particularly.  For  its  capabilities  as  a  manufacturing  region,  as  apossible  source 
of  production  of  iron,  steel,  coal,  timber,  and  mabu'actures  of  wood,  it  cannot  well  be 
surpassed  by  any  similar  area  in  America. 

So  far  the  timber  only  has  been  utilized,  and  that  but  sparingly,  the  insutficieucy  of 
the  Cumberland  River  as  a  means  of  transportation,  due  to  its  many  mill-dams,  shoals, 
and  falls,  and  the  necessity  for  breaking  up  the  rafts  to  pass  the  falls,  being  a  great 
hinderauce  to  the  fui*ther  development  of  even  this  industry. 

This  area  can  never  be  of  any  great  value  without  transportation  facilities,  and  of 
these  railroads  alone  can  meet  the  demands  of  the  country.  The  torrential  nature  of 
the  Cumberland  River  will,  even  with  a  complete  system  of  slackwater,  forever  pre- 
vent continuous  safe  navigation  throughout  the  year  over  the  part  of  the  river  between 
the  mouth  of  Jellico  Creek  and  the  foot  of  bmitli's  Shoals,  unless  some  system  of  slack- 
water  or  canalization  may  be  devised,  at  practicable  cost,  secure  against  the  rises  and 
freshets  of  this  stream. 

THE  CUMBERLAND  KnTiJR. 

Your  instructions  required  me  to  examine  incidentally  the  Camberland  River,  in  the 
neighborhood  of  and  above  the  falls,  and  to  report  any  facts  bearing  upon  its  im- 
provement, iXrc,  and  my  conclusions  based  thereon. 

I  have  the  honor  to  submit  the  following  remarks,  based  upon  a  cursory  examination 
of  the  stream  from  Harlan  County  line  to  Cumberland  Falls,  and  upon  information 
derived  from  raftsmen  and  the  inhabitants  of  its  valley. 

The  Cumberlau'^,  above  the  Great  Falls,  may  for  description  be  divided  into  three 
sections,  each  difiering  distinctly  in  navigable  qualities  and  characteristics  from  the 
others : 

I.  From  the  headwaters  of  the  river  in  Harlan  County,  Kentucky,  to  Cumberland 
Ford,  in  Bell  County. 

II.  From  Cumberland  Ford  to  the  mouth  of  Jellico  Creek,  in  Whitley  County,  about 
110  miles  by  water. 

III.  From  the  month  of  Jellico  Creek  to  the  Great  Falls,  in  Whitley  County,  about 
16  miles  by  water. 

I.  In  the  first,  after  collecting  the  water  of  its  upper  tributaries,  the  main  stream 
possesses  the  characteristics  of  all  mountain  streams  near  their  head— rapid,  with 
great  slope,  comparatively  short  pools,  rocky  and  steep  shoals;  it  cannot  be  improved 
save  at  great  expense  for  steamboat  navigation,  or  even  for  barges  down  stream,  ex- 
cept during  times  of  very  high  freshets.  All  that  can  be  done  for  this  section  is  to 
remove  the  rocks  above  low -water  mark,  and  cut  through  the  worst  rock  reefs,  to 
allow  the  safe  rafting  of  logs.  Poor  Fork,  Clover  Fork,  Yellow  Creek,  and  in  fact  all 
the  tributaries  of  the  Cumberland,  at  high- water,  have  sufficient  depth  of  water  to 
bring  down  logs  singly  to  the  main  stream,  there  to  be  rafted.    At  low-water  the 

Hriver  is  insignificant. 

II.  I«>om  Cumberland  Ford  at  Pineville  to  the  month  of  Jellico  Creek,  the  river 
varies  in  width  from  100  to  300  feet,  with  long  pools  of  slackwater,  and  short,  rapid 
shoals  of  rook  and  bowlders ;  from  the  height  of  the  mill-dams,  and  the  length  of  the 
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backwftter  occasioned  by  them,  I  estimate  the  avera^  fall  at  sbont  1^  feet  to  the 
mile.  A  short  distance  below  Cnmberland  Ford,  at  Barbonrsville,  in  the  Horaesboe 
Bend  above  WiUismshnrgf  at  Bolting  Shoals,  and  below  the  dam  at  Williamsburg,  at? 
quit«  formidable  shoals  of  rock  and  gravel,  over  which,  at  low- water,  in  less  than  t 
of  a  mile,  are  falls  of  from  18  inches  to  3  feet  (estimated). 

Between  Piuevillc  and  the  mouth  of  Jellico  Creek  are  9  mill-dams  averaging  Gleet 
in  height  each ;  two  of  them  are  9  feet,  two  are  7,  and  the  rest  6  feet  or  leas  in  bright, 
viz: 

1.  Ely's  mill-dam,  5  miles  by  land  below  Pineville,  9  feet  hisfh. 

2.  Bay's  mill,  just  above  Rock  House  Ford,  4^  miles  above  Barboarsville  by  land. 

3.  BaVboursville  mill-dam,  9  feet  high  ;  thisdam  is  at  the  head  of  quite  ashoal,  witk 
a  fall  of  at  least  3  feet  in  2,000  feet. 

4.  McNeill's  mill-dam,  7  miles  below  Barboursville  by  land,  7  feet  high. 

5.  Evan's  mill-dam,  about  4  miles  by  water  below  McNeill's,  4  feet  high  ;  said  U 
back  water  to  McNeill's  dam. 

6.  Loudon  mill  dam,  IS  miles  by  land  below  Barboursville,  and  10  miles  by  land 
above  Williamsburg. 

7.  Sutton's  mill-dam,  6  miles  above  Williamsburg  by  land. 

8.  Williamsburg  dam,  6  feet  high. 

9.  Jones's  mill-dam,  6  miles  by  water  below  Williamsburg. 

These  dams  are  for  the  most  part  (^uite  substantially  bailt  of  cribs  of  ronnd  loei 
filled  with  stone ;  are  not  provided  with  chntes  and  aprons,  and  are  the  greatest  ob- 
structions to  rafting  lumber  on  the  Upper  Cumberland,  since  the  stage  of  water  most 
be  so  high  as  to  allow  rafts  to  pass  over  without  breaking  to  pieces.  I  was  informed 
that  there  are  on  an  average  about  7  freshets  or  tides  in  the  course  of  a  year  wbfs 
this  can  be  safely  done.  If  they  were  removed  there  would  be  at  least  3  months  in  the 
year  in  all  when  rafting  could  be  securely  carried  on.  In  this  section  the  mill-daoM 
must  by  their  slackwater  conceal  many  minor  shoals  and  obstructions,  bnt  from  ap- 
pearances and  from  the  comparatively  slight  fall  in  the  river,  I  would  estimate  that 
with  an  expenditure  of  not  exceeding  $500  per  mile  navigation  for  light  steamers  (bj 
warping  over  the  steeper  shoals)  might  be  secured  from  Pineville  to  the  mouth  of 
Jellico  Creek  for  about  4  months  in  the  year,  but  this  would  require  ftirtber  examina- 
tion to  determine. 

There  is  a  rainfall  in  the  Upper  Cumberland  Valley  of  about  60  inches  per  annam. 
This  great  rainfall  coming  principally  in  the  winter  and  spring  months  over  a  moaIl^ 
ainous  area,  drained  by  streams  with  steep  slopes,  causes  in  the  Upper  ComberlaDd 
sudden  rises  and  freshets,  which  nearly  as  rapidly  subside.  At  Pineville,  where  the 
slope  of  the  river  is  greatest,  the  river  rises  28  feet ;  at  Barboursville,  32  feet.  Rises  of 
30  feet  have  occurred  in  24  hours.  On  the  crest  of  Cumberland  Falls  the  highest  rise 
is  about  6  feet ;  at  the  foot  of  Smith's  Shoals,  73  feet.  During  a  dry  summer,  when  the 
springs  dry  up,  the  river  nearly  disappears.  When  I  visited  the  Cumberland,  Novem- 
ber 1,  the  discharge  of  the  river  at  Barboursville  was  not  exceeding  90  cubic  feet  per 
second ;  at  extreme  low- water  it  scarcely  furnishes  water  to  run  continuously  a  SO- 
inch  turbine  wheel  under  a  head  of  8  feet,  full  gate,  at  the  mill  there. 

III.  From  the  mouth  of  Jellico  Creek  to  the  Cumberland  Falls  the  river  dews 
through  a  very  poor,  rugged  country  in  a  deep  gorge  cut  in  the  Cumberland  Plateao, 
in  a  succession  of  rapids  and  shoals,  with  short  pools  of  still  water  between  them ;  it 
is  not  so  much  obstructed  by  rocks  and  bowlders  as  just  below  the  falls,  but  the  river 
is  so  rapid  and  dangerous  therefrom  that  rafts,  abandoned  at  the  mouth  of  Jellico 
Creek,  are  broken  up  and  pass  the  falls  as  single  logs.  No  improvement  of  this  part 
of  the  river  which  would  allow  up-stream  navigation,  or,  indeed,  absolutely  safe  down- 
stream navigation  for  coal  barges,  can  be  made,  except  at  great  expense. 

In  a  distance  of  about  12  miles  or  less  the  following  shoals  occur,  having  falls  over 
them  (estimated)  at  from  2  to  6  feet  over  short  distances..  The  draw,  or  aimiuution 
of  head  over  the  great  falls  at  time  of  high-water,  increases  the  fall  very  materially 
for  some  distance  above  them. 

1,  Rough  Shoal;  2,  Terrapin  Shoal;  3,  Bee  Shoal;  4,  Buck  Shoal;  5,  Long  Shoal; 
6,  Slick  Shoal ;  7,  The  Pitch ;  8,  Thunderstruck  Shoal ;  9,  Bunche's  Island  ;  10,  Deal's 
Raee — all  quite  formidable  obstacles. 

The  most  that  can  be  done  in  this  section,  unless  a  complet<e  system  of  slackwater 
is  devised  and  executed,  is  to  remove  the  rock  and  drift  nrom  the  channel,  to  form 
chutes  over  the  shoals  for  logs  and  rafts.  A  close  reconnaissance  would  be  necessary  to 
determine  the  cost. 

As  bearing  upon  the  subject  of  the  improvement  of  the  Cnmberland  Falls,  the  fol- 
lowing additional  data  concerning  the  falls  and  the  river  below  are  given : 

Height  of  falls  and  rapid  immediately  above,  by  Assistant  Engineer  S.  Wliin- 

ery's  survey 65.2  feet. 

Same  by  a  survey  made  by  the  State  of  Kentucky  in  1837 70.0  feet. 

Whinery's  survey  was  made  when  the  river  was  several  feet  above  low-water,  which 
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,  may  account  for  the  diflference.  Whiuery^s  estimate  for  oanallinff  the  falla  ia  $368,500, 
'Which  is  not  a  liheral  one,  even  for  the  contracted  canal  proposed. 

In  1837  a  survey  was  made  by  the  State  of  Kentucky,  from  the  Cumberland  Falls, 
in  Whitley  County,  to  the  Kentucky  Stat^  line,  173  miles. 

From  the  falls  to  the  mouth  of  Laurel  River,  10  miles,  the  descent  in  the  water-level 
was  found  to  be  85  feet  (or  8.5  feet  to  the  mile) ;  from  the  mouth  of  Laurel  River  to  the 
bead  of  the  Great  Shoals  (Smithes),  24  miles,  the  descent  was  only  31  feet  (1.3  foot  to 
the  mile);  from  the  head  of  the  Great  Shoals  to  the  foot,  9  miles,  nearly  55  feet  (aver- 
age 6.0  feet  to  the  mile,  but  on  Long  Shoal,  13  feet  to  the  mile);  and  from  the  foot  of 
•  the  shoals  to  the  State  line,  129  miles,  only  94^  feet,  an  average  of  only  8.8  inches  to 
'  the  mile. 

The  estimated  cost  of  this  improvement,  consisting  of  13  locks  and  dams,  for  steam- 
boat navigation,  from  the  mouth  of  Laurel  River  to  the  Tennessee  line,  16i^  miles,  was 
$1,578,871,  but  it  might  be  accomplished  for  $510,548,  so  as  to  enable  steamboats  to 
run  from  3  to  5  months  in  the  year,  and  coal-boat«  to  descend  when  there  should  be 
^  water  enough  for  them  to  pass  the  minor  ripples.  From  the  mouth  of  Laurel  to  the 
Great  Falls  the  improvement  iras  considered  impracticable,  comparing  expenses  with 
expect^id  results. 

To  utilize,  then,  the  Cumberland  River  as  a  safe  means  of  transportation,  the  fol- 
lomring  estimates  have  been  made : 

Canalling  around  the  falls |368, 500 

From  Laurel  River  to  Tennessee  line 1,578,871 

Pineville  to  mouth  of  Jellico  (4  months) 55,000 

Total 2,002,371 

LfOav^ing  the  removal  of  the  obstructions  for  10  miles  below  the  falls,  in  which  there 
is  an  average  fall  of  8.5  feet  to  the  mile,  and  for  from  12  to  16  miles  above  the  falls,  in 
'wbicli  there  is  a  ^eat  descent  in  the  water-level,  not  estimated  for  at  all. 

When  we  consider  the  great  slope  of  this  section  of  26  miles  from  the  mouth  of 
Jellico  to  the  mouth  of  Laurel  River,  and  the  torrential  nature  of  the  Cumberland 
River,  the  difficulty  of  improving  it  by  any  ordinary  methods  of  slackwater  can  be 
readily  seen.  For  steamboat  navigation  or  for  safe  flat-boat  navigation  not  less  than 
fourteen  additional  locks  and  dams  would  be  required,  at  a  probable  cost  of  not  less 
tlian  $80,000  for  each  set,  or  an  a^lditional  amount  of  say  $1,120,000.  It  is  evident  that 
unless  there  could  be  an  assured  market  1>elow  the  falls  for  the  inexhaustible  supply 
of  coal,  iron  ore,  and  timber  in  the  four  counties  above,  this  would  be  an  excessive 
price  to  pay  for  opening  this  water  line,  but  the  iron  and  coal  having  passed  the  falls 
comes  in  direct  competition  not  only  with  the  minerals  from  Laurel  and  Pulaski  coun- 
ties, Kentucky,  but  also  with  that  from  the  coal  and  iron  deposits  of  Pennsylvania, 
Virginia,  and  the  western  coal-field  of  Kentucky,  which  have  no  such  obstacles  to  free 
and  cheap  navigation  to  encounter. 

Timber  at  present  is  and  will  be  for  many  years  the  only  product  for  water  transpor- 
ta|ion  from  the  Upper  Cumberland  to  points  below  the  falls,  and  for  its  transportation 
the  only  work  required  will  be  that  on  the  upper  river  already  described,  and  the  re- 
moval of  the  immense  sandstone  bowlders  from  the  channel  below.  Logs  already  pass 
the  falls  very  freely,  but  many  are  lost  on  the  rocks  and  drift-piles  below  them. 

For  the  rest,  the  Louisville  and  Na8h>dlle  Railroad,  Knoxville  Branch,  and  the  Ken- 
tucky Central  Railroad,  in  conjunction,  have  decided  upon  completing  the  line  from 
Liivingston,  the  present  terminus  of  the  former  road,  to  Careyville,  Tennessee,  via 
Williamsburg,  where  the  road  will  cross  the  Cumberland.  The  officials  of  the  Cin- 
cinnati Southern  road  also  have  announced  their  willingness,  I  uuderstand,  to  build 
a  short  branch  12  miles  in  length  from  Pine-Knot  Station  to  the  mouth  of  Jellico,  if 
the  river  should  be  improved  above  that  point.  Should  either  of  these  roads  be  built — 
and  it  is  probable  that  both  of  them  will  soon  be — the  improvement  of  the  river  from 
Pineville  to  the  railroad  crossings,  about  110  miles,  would  go  far  toward  meeting  the 
present  needs  of  this  section  for  transportation  facilities,  at  very  reasonable  expense, 
and  without  encountering  the  dangerous  navigation  of  the  great  shoals  and  falls  below. 

There  are  appended  hereto  tables  of  analyses  of  Cumberland  coals  and  iron  ores.* 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Fir8t  Lieutenant  of  Engineers. 

Maj.  W.  R.  King, 

Corps  of  Engineers,  U.  S,  J. 

•  Omitted.     Printed  in  House  Ex.  Doc.  No.  57,  Forty -sixth  Cougress,  third  session. 
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IMPROVEMENT  OF  THE  HIWA88EE  RIVER,  TENNESSEE. 

The  improvement  of  this  stream  received  due  consideration  from  the 
State  of  Tennessee,  it  forming  a  part  of  the  East  Tennessee  (Ustrict, 
provided  for  by  act  of  January,  1830.  At  least,  work  has  been  done 
upon  the  stream  by  State  authority,  though  with  little  ])ernianent  benefit 
to  its  navigation. 

An  examination  was  made  by  the  United  States  in  1874;  and,  based 
upon  it,  the  first  appropriation,  $10,000,  was  made  by  act  of  1876. 

The  obstructions  are  gravel  bars,  rock  reefs,  bowlders,  &c. 

The  plan  of  improvement  is,  to  secure  an  additional  depth  at  sboal 
places  by  excavation,  and  narrowing  the  water-way  by  wing-dams,  secur- 
ing a  channel  2  feet  deep  and  40  feet  wide,  the  regimen  of  the  river  assist- 
ing to  render  the  work  permanent. 

Active  operations  were  carried  on  by  hired-labor  system,  under  local 
charge  of  Assistant  Engineer  John  S.  Grary,  during  a  period  of  aboat 
three  months,  with  an  average  daily  force  of  twenty -four  men. 

During  the  year  about  157  cubic  yards  of  solid  rock,  near  Bate's  Ford, 
were  blasted,  and  52  cubic  yards  of  bowlders,  a  few  snags,  and  a  large 
quantity  of  drift,  were  taken  from  the  channel  between  Charleston  and 
Gamp's  Island  Shoals ;  280  cubic  yards  of  rock  quarried,  and  500  cubic 
yards  put  in  dams;  also  some  bowlders  and  reef- points  were  removed 
between  Charleston  and  Cbatata  Greek,  and  at  Chatata  Shoals. 

The  present  condition  of  this  stream  is,  a  good  navigable  channel  for 
the  Tennessee  Eiver  steamboats  from  its  mouth  to  Charleston,  except 
during  extreme  low- water;  Hud  above  Charleston  the  channel  has  been 
improved  at  Brindley's  Shoals  and  other  points. 

A  working  party  is  now  actively  employed  at  the  shoal  near  the  mouth 
of  the  Ocoee. 

The  funds  on  hand,  and  the  appropriation  asked  for  1883,  $2,500,  can 
be  profitably  expended,  principally  in  extending  the  improvement  above 
Charleston,  as  originally  projected. 

The  commerce  of  this  river  is  carried  on  by  steamboats  from  the  Ten- 
nessee Biver,  and,  to  a  limited  extent,  by  keel  boats,  especially  on  that 
portion  above  Charleston. 

The  freight  is  chiefly  grain  and  other  farm  products,  and  during  the 
past  year  has  been  very  heavy,  one  firm  having  kept  a  steamboat  busy 
lor  some  months  in  their  trade. 

Most  of  the  traffic,  however,  is  carried  on  in  such  an  irregular  way 
that  it  is  impracticable  to  get  reliable  statistics  in  regard  to  it. 

This  stream  is  in  the  collection  district  of  New  Orleans,  being  tribatary  to  the  Ten- 
nessee Biver.    The  nearest  port  of  delivery-  is  Chattanooga,  Tenn. 

The  original  estimate  of  cost  was $20,000  00 

Which  was  increased  in  1879 10,000  00 

Making  total  estimate  of  cost  of  improving  Hi  wassee  River 30, 000  09 

Amount  appropriated ^,500  00 

Amount  expended p.-.., 25,741  74 

Money  statement, 

July  1, 1880,  amount  available ^ :. .  $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1880 1, 500  00 

$4,500  00 
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Jaly  1,  1881,  amoant  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 $2,405  48 

July  1,1881,  outstanding  liabilities 336  26 

*2,741  74 


July  1, 1881,  amount  available - 1,758  28 

Amonnt  (estimated)  required  for  completion  of  existing  project 2, 500  00 

Amount  that  can  be  profitably  expeiuled  in  fiscal  year  ending  June  30,  1883.     2, 500  0  0 
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IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

The  French  Broad  Eiver  enters  Tennessee  at  Paint  Rock  and  joins  the 
Holston  River  4J  miles  above  Knoxville.  The  distance  from  the  North 
Carolina  and  Tennessee  State  line  to  the  month  of  river  is  about  121 
miles. 

It  is  evident  that  this  stream  received  a  part  of  the  appropriations 
made  by  the  State  of  Tennessee  for  improving  her  rivers  in  the  Bast 
Tennessee  district,  for  we  find  that  her  general  assembly,  in  Febmary, 
1836,  appointed  commissioners  to  superintend  the  improvement  at 
Hanging  Rock  and  Seven  Island  Shoals,  about  30  miles  below  Dand- 
ridge,  which  was  stated  to  be,  when  surveyed  in  1870,  "the  greatest 
obstruction  on  the  French  Broad  River." 

A  limited  survey  was  made,  as  stated,  in  1870,  from  Leadvale  to  the 
mouth  of  the  river.  An  examination  was  made  in  1875  from  Henderson 
County,  North  Carolina,  to  Leadvale. 

Congress,  in  1880,  appropriated  $10,000  to  begin  work,  based  upon 
these  examinations. 

Most  of  the  State  dams  have  been  ruined  by  fish  traps,  and  the  navi- 
gation injured  by  mills  taking  the  water  supply.  A  few  of  the  dams  can 
be  repaired  and  made  available,  and  others  removed,  as  may  be  found 
most  advantageous,  in  the  progress  of  the  present  plan  of  operations, 
which  plan  is  to  excavate  solid  rock,  gravel,  bowlders,  and  snags  from 
channel,  to  cut  down  overhanging  trees,  to  build  and  repair  the  neces- 
sary rubble  wing-dams,  so  as  to  permit  the  passage  of  vessels  drawing 
2i  feet  of  water,  as  high  as  Leadvale,  during  the  low- water  season;  a 
slackwater  navigation  being  the  only  feasible  one  above  Leadvale. 

Active  operations  were  carried  on  by  hired  labor  under  the  local 
charge  of  Assistant  Engineer  W.  A.  Thoms  and  since  June  15  under 
Assistant  Engineer  John  S.  Crary,  for  about  four  months,  with  an  aver- 
age daily  force  of  twenty-five  men. 

During  the  year  the  necessary  derrick  and  quarter-boats  and  flatr 
boats  were  built,  and  work  was  done  at  the  following  points :  A  i*each 
of  about  21  miles  of  river  between  Dandridge  and  Leadvale,  viz,  Ten 
Island  Shoals,  Allen's  Mill  Shoals,  Taylor  Shoals,  Copeland's  Shoals. 
Gaines'  Mills  Shoals,  Swan's  Island  Shoals,  and  also  at  Fain's  Island 
Shoals,  one  mile  below  Dandridge. 

About  520  cubic  yards  gravel  were  taken  from  the  channel,  957  cubic 
yards  of  rock  quarried,  and  787  cubic  yards  put  in  dams,  300  cubic  yards 
of  earth  embankment  and  575  linear  feet  of  new  crib-dams  built  and 
1,250  linear  feet  of  old  (State)  dams  repaired. 

Work  is  progressing  at  Fain's  Island  Shoals  and  Evans'  Island  Shoals, 
1  and  10  miles,  respectively,  below  Dandridge,  and  recently  several  boats, 
grain-laden,  have  passed  down  to  Knoxville,  the  owners  reporting  that 
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the  risk  would  not  have  been  run  if  they  had  not  been  notified  that  they 
could  safely  pass  these  islands. 

The  available  funds  and  appropriation  ($15,000)  asked  for  year  1883 
can  be  profitably  applied  in  continuing  the  work  and  rendering  perma- 
nent the  improvements  already  begun,  by  clearing  up  the  channel  and 
narrowing  the  water-way  from  L^dvale  to  Knoxville.  Above  Lead- 
vale,  to  remove  troublesome  bowlders,  snags,  drift,  &c.,  from  the  chan- 
nel, so  far  as  the  interests  of  navigation  may  demand. 

The  commerce  of  this  river,  present  and  prospective,  is  largely  in 
grain,  which  is  carried  to  Knoxville  in  flat-boats. 

The  heaviest  grain  dealers  in  that  city  report  that  of  the  grain  received 
at  Knoxville  by  river  during  the  year,  amounting  to  about  200,000  bush- 
els, about  65,000  bushels  were  brought  down  the  French  Broad  River. 

This  stream  is  iu  the  collection  district  of  New  Orleans.  The  nearest  port  of  deliy- 
ery  is  Chattanooga,  Tenn. 

From  the  Tennessee  and  North  Carolina  State  line  to  Leadvale,  no  estimate  of  eosi 
of  improvement  was  made,  for  reasons  given  by  Major  McFarland  iu  1876,  neither  wm 
an  estimate  submitted  for  the  20  miles  of  river  between  Leadvale  and  Dandridge. 

The  original  estimate  of  cost  of  improving  the  French  Broad  River  f^m 

Dandridge  to  its  mouth  is $150,000  00 

Amount  appropriated 13, 500  00 

Amount  expended 4,660  12 

Money  statement 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  ItiSi 3, 500  00 

113,500  00 

July  1, 1881,  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  Uabilities  July  1,  1880 \ 3,820  12 

July  1, 1881,  outstanding  liabiUties 840  00 

4,660  12 

July  1,  1881,  amount  available 8,839«i8 

Amount  (estimated)  required  for  completion  of  existing  project 136, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 
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IMPROVEMENT  OF  CLmCH  RIVER.  TENNESSEE. 

The  Clinch  Eiver  enters  Tennessee  ahout  35  miles  below  Osbom's 
Ford,  Scott  County,  Virginia,  which  is  practically  the  head  of  high-water 
navigation,  and  after  a  course  iu  Tennessee  of  230  miles,  enters  the  Ten- 
nessee Eiver  at  Kingston,  Tenn. 

The  area  drained  by  the  Upper  Clinch  is  about  1,436  square  mile«. 

As  early  as  January,  1830,  the  State  of  Tennessee  appropriated  $  150,000 
for  the  improvement  of  her  navigable  rivers,  allotting  $60,000  to  that 
part  of  the  State  lying  east  of  the  Cumberland  Mountains,  known  as 
East  Tennessee,  and  the  same  amount  west  of  the  Cumberland  Mount- 
ains, and  east  of  the  Tennessee  River. 

AgaiUjin  1842  the  State  appropriated  $100,000  fortherivers  in  the  East 
Tennessee  district,  and  in  January,  1844,  appointed  six  oommissioners 
to  direct  the  work,  by  dividing  the  river  into  sections,  and  letting  the 
work  to  the  lowest  bidders,  in  the  several  counties  where  the  work  was 
to  be  done,  which  consistt'd  priucii)ally  of  removing  lo*]^*^,  bowlden»,  and 
bnildincr  wing-dams. 
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Several  gravel  bars  were  plowed  np,  to  be  carried  away  by  high-waterr 
bat  little  permanent  benefit  resulted. 

Several  of  these  dams  are  obstraotions,  and  will  be  removed^  and 
others  will  be  repaired,  and  modified  as  may  be  necessary. 

An  examination  of  this  stream  was  made  in  1875,  and  an  examination 
of  the  upper  river,  above  Haynes,  Union  County,  Tennessee,  was  made 
in  1881.  The  obstructions  were  found  to  be  large  bowlders,  shoals  of 
gravel,  and  loose  rock,  ledges  extending  across  the  channel,  having  ele- 
vated rocky  points  above  low-water,  mill-dams,  fish-traps,  snags,  and 
overhanging  trees. 

There  are  about  thirty  obstructions  between  Haynes  and  the  State 
4ine  that  need  improvement. 

The  plan  adopted  is  to  remove  the  most  dangerous  obstructions  down 
to  extreme  low- water  mark,  and  where  necessary  to  build  wing-dams,  and 
to  secure  a  i>ermanent  increase  of  depth  of  water  in  channel,  which  it  is 
hoped  to  attain  by  blasting  rock  in  channel,  &c,  securing  for  about  145 
miles  of  the  lower  river,  at  ordinary  low- water  (from  its  mouth  to  Clin- 
ton), about  2  feet,  and  from  Clinton  to  Walker's  Ferry  (Haynes)  about 
li  feet. 

The  river  is  now  used  only  for  rafts  and  flat-boat  navigation  at  flood 
stages. 

Active  operations  were  begun  August  30,  1880,  under  Assistant  En- 
gineer E.  C.  Tollinger,  and  closed  December  16, 1880,  and  recommenced 
in  June,  1881,  under  Assistant  Engineer  W.  G.  Sanborn. 

There  was  employed  during  the  season  an  average  daily  workingforce 
of  seventeen  men. 

The  work  was  done  principally  at  Haynes,  Center's  Ford,  Ladd's 
Shoals,  Bletcher's  Shoals,  Brushby  Bend  Shoals,  McKinney's  Shoals, 
Mettle  Rock,  Straight  Shoals,  and  Sycamore  Shoals.  This  latter  forms 
one  of  the  worst  obstructions  on  the  upper  river. 

After  procuriog  the  necessary  derrick,  quarter  and  flat  boats,  and  fit- 
ting them  for  service,  there  were  removed  from  the  channel — 

10  cnbic  yards  of  solid  rock ; 

214  cubic  yards  of  loose  rock  ; 

325  cabic  yards  of  rock  ledges ; 

24  cubic  yards  of  old  dams ; 

136  snags ; 

112  overhauling  trees; 

And  140  cubic  yanls  of  rock  were  put  in  wing-dams. 

The  condition  of  the  river  is  much  improved,  and  appears  to  give  sat- 
isfaction to  the  raftsmen  and  boatmen,  who  acknowledge  the  present 
and  future  benefits  to  navigation. 

The  funds  available  will  be  used  mainly  for  removing  from  the  chan- 
nel snags  and  other  obstructions  to  high-water  navigation,  blasting 
ledges,  and  building  and  repairing  wing  dams,  working  above  and  below 
Haynes. 

Working  parties  are  now  doing  good  service  at  Freel's  Island,  about 
48  miles  above  Kingston,  and  at  Hunter's  Shoals,  above  Haynes,  where 
the  river  is  about  600  feet  wide,  obstructed  by  loose  rock  and  ledges. 

The  appropriation  of  $10,000  asked  for  the  year  1882-'83  can  all  be 
profitably  expended  in  improving  the  high-water  navigation,  enabling 
rivermen  to  bring  out  the  cargoes  of  staple  products,  on  the  frequent 
^^rain  tides,'Vwitb  less  difficulty  and  danger;  and  this  sum  would  make 
it  practicable  to  employ  more  working  paities,  and  thereby  secure  more 
marked  results,  at  a  less  average  cost,  than  is  usual  with  small  appro- 
priations. 
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A  very  large  proportion  of  the  lumber  aud  grain  brought  to  Chatta- 
nooga comes  down  the  Clinch  River,  and  a  part  of  the  trade  of  this 
stream  is  diverted  at  Clinton,  where  it  is  crossed  by  a  branch  railroad 
leading  to  Knoxville. 

This  river  is  in  the  collection  district  of  New  Orieans.    The  nearest  port  of  delirery 
is  Chattanooga,  Tenn.,  recently  established.  ^ 

The  original  estimate  for  improving  Clinch  River,  in  Tennessee,  was $26, 400  00 

Amount  appropriated 13,000  00 

Amount  expended  above  Haynes $896  413 

Amount  expended  below  Haynes 2,856  37 

3,753  00 

Money  statement. 


Jaly  1,  1880,  amount  available $10,000  00 

Ajnount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 3,404  39 

July  1,  1881,  outstanding  liabilities 348  61 


$13,000  00 


3,753  00 


July  1,  1881,  amount  available 9,247  00 


Amount  (estimated)  required  for  completion  of  existing  project 13, 400  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .     10, 000  00 


examination  of  clinch  river,  virginia  and  tennessee. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.,  January  27 y  1881. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
examination  of  Clinch  Eiver,  in  the  counties  of  Hancock,  Hawkins,  and 
Claiborne,  Tennessee,  and  Scott  and  Eussell,  Virginia : 

The  examination  was  begun  at  Nash's  Ford  aud  ended  at  Haynes, 
near  the  Union  County  line,  a  distance  of  about  161  miles. 

This  river  was  examined  in  1876  (see  Report  of  Chief  of  Engineers, 
1876,  Appendix  P),  and  an  appropriation  of  $10,000  was  made  in  1880 
for  beginning  the  improvement  recommended. 

The  present  examination  was  made  by  Mr.  E.  C.  Tollinger,  who  has 
been  employed  on  that  improvement  during  the  past  season,  and  who 
is,  therefore,  especially  qualified  to  judge  as  to  the  additional  work 
required  and  the  cost  of  executing  it. 

From  his  report,  hereto  appended,  it  will  be  seen  that  the  obstructions 
consist  of  rock  reefs,  bowlders,  gravel  bars,  mill  and  fish  dams,  snags, 
and  ovei'hanging  trees,  the  removal  of  which,  and  the  building  of  a  few 
wing-dams,  will  afifbrd  the  necessary  relief  to  the  rafting  and  boating 
interests  navigating  this  river. 

S  :me  of  the  most  serious  obstructions  to  na\igation  in  this  river — the 
mill  and  fish  dams — are  deliberately  placed  there  by  private  parties, 
and  most  of  the  snags  are  carelessly  thrown  into  the  river  in  clearing 
trees  from  the  banks.  It  would  seem  that  some  law  to  prevent  tliis 
wanton  obstruction  of  navigable  streams  would  have  a  salutary  influence. 

The  estimated  cost  of  the  proposed  improvements  is  $24,510,  a  sum 
considerably  greater  than  the  estimate  of  1876,  iHit  for  the  reasons 
already  stated,  the  present  estimate  will  probably  be  foand  nearer  cor- 
rect. 

The  aiea  drained  by  the  Upper  Clinch  is  about  1|436  square  mileSi 


APPENDIX  X.  1865 

with  a  popalation  of  aboat  46,134,  and  a  true  valaation  (census  of  1870) 
of  $7,087,820. 

The  proposed  improvements  would  be  of  a  very  permanent  character 
^16  the  regimen  of  the  river  is  very  stable ;  and  it  is  probable  that  a  small 
^nnnal  expenditure  for  timely  repairs  would  maintain  a  good  na\igable 
•channel  for  many  years  to  come. 

This  river  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  pert  of  deliy- 
■«ry  is  KnoxTiUe. 

A  detailed  statement  in  tabular  form  of  the  various  obstructions,  with 
distances,  quantities,  &c.,  will  be  found  herewith. 
KespectfuUy  submitted. 

W.  E.  Kino, 
Major  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


REPORT  OF  MR.   E.   C.   TOLLIXGER,   ASSISTANT  ENGINEER. 

Chattanooga,  Tenn.,  January  25,  1881. 

"Major:  I  have  the  honor  to  snbmit  the  following  report  on  the  examination  of 
CJlinch  River,  from  Nash's  Ford,  Russell  County,  Virginia,  to  Haynes,  Union  County, 
Tennessee,  made  in  accordance  with  yonr  instructions  of  December  23,  1880. 

The  Clinch  is  one  of  the  largest  tributaries  of  the  Upper  Tennessee.  Its  principal 
source  is  the  Clinch  Mountains,  Russell  County,  Virginia.  Its  tributaries  are  Indian 
Creek,  Guest's  River,  Strong  Creek,  North  Fork,  Sycamore  Creek,  Powell's  River,  and 
lEinory  River,  on  the  north,  and  the  Maiden  Spring  Fork,  Big  Cedar  Creek,  Conper 
Creek,  Big  War  Creek,  and  Bull  Run  on  the  south.  Many  smaller  streams  flow  in  from 
either  side.  It  drains  (or  in  part)  in  Virginia  that  territory  embracing  the  counties 
of  Tazewell,  Russell,  Wise,  Scott,  and  Lee,  and,  in  Tennessee,  of  Hancock,  Hawkins, 
Cranger,  Claiborne,  Union,  Anderson,  and  Roane  Counties.  For  convenience  of  de- 
dscription  and  reference,  the  river  may  be  divided  into  three  sections. 

Section  1  includes  that  part  from  Nash's  Ford,  Russell  County,  Virginia,  toWheel- 
"^r's  Ford,  Wise  County,  Virginia,  a  distance  of  about  liO  miles. 

Section  2  includes  that  part  from  Wheeler's  Ford  to  Osborn's  Ford,  Scott  County, 
"Virginia,  a  distance  of  about  21  miles. 

Section  3  includes  that  part  from  Osborn's  Ford  to  Haynes,  Union  County,  Tennes- 
see, a  distance  of  about  110  miles. 

Nash's  Foi-d  is  6  miles  north  of  Lebanon,  the  county-seat  of  Russell  County,  Vir- 
ginia. 

The  general  course  of  the  river  is  southwest.  From  Nash's  to  Wheeler's  there  are 
"oo  serious  obstructions  to  flat-boat  navigation.  The  channel  is  well  flxed,  with  nearly 
^  uniform  width,  except  at  the  shoals.  The  pools  are  generally  long,  shoals  and 
Islands  few,  curves  gentle,  fall  moderate.  The  hills  and  ridjjes  are  well  wooded,  black 
^walnut,  poplar,  cedar,  beech,  oak,  and  pine  abounding;  very  little  farm  laud  adjoin- 
ing the  river,  the  valley  land  laying  back  from  l^to  2^^  miles. 

At  Wheeler's  Ford  a  great  change  takes  place,  and,  for  a  distance  of  14  miles,  the 
jri  ver  has  many  characteristics  of  a  mountaiu  stream.  Tbe  curves  are  sharp,  the  pools 
«hort,  the  fall  great,  channel  frequently  contracted,  and  the  shai*p,  craggy  projections 
:afrom  the  sides  extending  well  out  into  the  river,  together  with  the  boldness  of  the  bed, 
precludes  forever  any  attempt  to  improve  this  part  of  the  river,  except  to  lessen  the 
•o.anger. 

From  Osborn's  Ford  to  Hajnies  there  are  no  serious  obstructions.  The  pools  are 
long  and  deep,  curves  gentle,  fall  moderate,  till  we  come  to  the  Thirty -mile  Shoals ;  then, 
for  a  distance  of  about  20  miles,  we  have  a  succession  of  short  pools  and  long  shoals, 
-over  which  the  wat-er  is  drawn  oft'  rapidly  but  not  dangerously. 

There  are  four  mill-dams  crossing  the  river  diagonally  on  this  section,  and  are  dan- 
gerous obstructions. 

counties  in   VIRGINIA. 

The  counties  of  Tazewell  and  Russell  are  well  adapted  to  the  raising  of  cattle,  hogs, 
^nd  sheep,  the  principal  wealth  of  the  country.  Mr.  Stewart  embraces  in  his  estate 
4»bou|  60,000  iEicres,  feeding  and  shipping  several  thousaud  head  yearly.  Very  little 
of  surplns  grain  raised.  Wise  and  Scott  Counties  are  paying  more  attention  to  cat- 
tle, hogs,  and  sheep,  being  easier  to  market  than  ^raiu,  and  paying  better.  These 
4»uutie8  are  poor  and  rough,  being  rich  in  coal  and  iron,  but  undeveloped.     Much  of 
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the  land  is  owned  by  speculators.  The  people  of  this  part  of  Virginia  are  looking  for-^ 
ward  to  an  early  completion  of  the  Richmond  and  Southwestern  Railroad  (a  proposed 
line  from  Richmond,  Va.,  to  Louisville,  Ky. ).  The  road  is  partially  located,  and  a  force 
at  workiu  Kentucky.  With  the  completion  of  this  road,  they  expect  to  find  a  market 
for  their  hidden  treasures,  coal  and  iron,  which  abound  in  large  areas,  and  some  of  the 
coal  measures  being  of  a  superior  (|uality.  \ 

I  consulted  with  many  farmers,  lumbermen,  merchants,  and  lawyers,  and  they  gen- 
erally agree  in  regard  to  the  Clinch  being  a  bold  and  rugged  river.  Several  tamUiea 
moved  from  Russell  County,  via  the  Clinch  and  Tennessee  rivers,  to  the  West,  and 
two  grain-boats  passed  down  as  early  as  IS'20,  without  accident,  thus  showing  this 
part  of  the  river  to  be  successfully  used  in  its  unimproved  condition.  I  think  they 
were  exceptional  cases,  being  a  matter  of  necessity  rather  than  of  choice.  Tazewell 
trades  with  Saltville ;  Russell,  Wise,  and  Scott  with  Abingdon,  Bristol,  and  Rodgers- 
Yille;  these  towns  have  railroad  facilities  for  shipping.  Walnut  lumber  is  being 
hauled,  from  this  section  of  the  Clinch,  20  and  30  miles,  and  shipped  by  rail.  The  hilU 
and  mountains  are  well  wooded,  black  walnut,  oak,  beech,  cedar,  poplar,  and  pino 
abounding.  In  1872  the  legislature  of  Virginia  granted  a  charter  to  the  Clinch  River 
Improvement  Company,  but  gave  no  money.  About  $1,000  was  spent  between  Os- 
bom's  Ford  and  the  State  line,  and  much  good  accomplished.  Three  different  tlmea 
the  people  banded  together  to  blast  out  ^'  the  Falls''  to  let  fish  up,  bat  little  progress 
was  made,  the  rock  being  full  of  fliut. 

COUNTIES  IN  TENNESSEE   CONTIGUOUS  TO  THE   CLINCH. 

Hancock,  Hawkins,  Granger,  Claiborne,  Union,  Anderson,  and  Roane.  I  find  here, 
aain  Virginia,  more  attention  being  paid  to  cattle,  hogs,  and  sheep,  paying  better  and 
easier  to  market.  Many  farmers  haul  their  products  from  Granger,  Claiborne,  Haw- 
kins, and  Union,  to  Knoxville,  Tenn.,  *.U)  and  40  miles,  over  a  very  mouutainous  conntry. 
One  hundred  and  twenty-five  loaded  wagons  have  crossed  the  Clinch  River  at  Haynea 
(many  of  them  from  Virginia)  in  one  day,  traveling  45  and  75  miles  to  Knoxville.  In 
1845  the  State  expended  |10.000  in  improving  Clinch  River  from  the  state  line  to  its 
mouth.  The  gravelly  shoals  were  plowed  up  to  be  taken  out  by  high-water,  but 
their  expectations  were  never  realized.  Many  wing-dams  were  built,  but  soon  after- 
wards were  utilized  by  parties  building  fish-dams,  thus  rendering  the  shoals  mora 
dangerous  than  in  their  unimproved  condition. 

OBSTRUCTIONS  CLASSIFIED, 

Sharp,  craggy  projections  from  the  blufEs,  extending  into  the  river.     Ledges  of  rock 
extending  across  the  river,  and  showing  sharp  points  above  low- water.    Large  detached 
rock  from  the  blufifs.     Shoals  of  gravel  and  small  rock.     Islands  dividing  the  water- 
way into  narrow  channels.     Tow-heads   formed  by  old  traps  and  snags.     Leaning 
'  trees  and  hanging  limbs.    Fish-dams  and  traps.    Mill-dams. 

PLAN  OP  IMPKOVEMENT. 

Ledges,  mill-dams,  fish-traps  generally  occur  where  the  river  is  broad,  fall  great, 
and  current  rapid,  thus  requiring  a  very  high  tide  to  lesscm  the  danger.  Large  bowl- 
ders, detached  rock,  and  ledges  snould  be  blasted  ;  loose  rock  and  fisn-traps  taken  out. 
Mill-dams,  the  most  dangerous  obstructions,  jshould  be  taken  out  or  have  wide,  strons 
aprons  built  to  them.  All  obstructions  should  be  removed  to  low-water  mark,  and 
where  the  shoals  are  broad,  fall  great,  and  the  interests  sufiScient  to  iustify,  wing- 
dams  should  be  built  to  control  the  water.  I  met  and  consulted  many  boatmen,  and 
few  favor  wing-dams  on  the  upper  river,  but  favor  them  after  two  days'  run  from 
Osborn's  Ford,  as  the  tide  frequently  leaves  them  when  they  tie  up  at  nights. 

KEA60NS  FOR  THE   IMPKOVEMKNT. 

There  is  but  one  interest  to  be  considered  between  Nash's  Ford  and  Osbom'sFord — 
that  of  lumber.  From  Osborn's  Ford  to  Haynes'^  a  distance  of  120  miles,  there 
are  other  interests  that  should  receive  attention — large  steam  saw-mills,  located  at 
Sneedsville,  Hawkins  Connty,  Tenn.,  logs  will  be  sawed  into  lumber  aud  flat-boated 
down  the  river.  Several  merchants  living  along  the  river  buy  grain  and  ship  bv  flat- 
boats  down  the  river  to  Chattanooga ;  about  10,(iOO,000  feet  of  lumber  in  logs  will  pass 
down  this  wint4?r  and  spring ;  15,000  bushels  of  wheat  and  com  from  section  3.  Messra. 
Kichburg  &  Scales  have  opened  rich  mines  of  zinc  ores,  aud  taken  out  10(),0C0  tons, 
60,000  of  which  they  have  shipped  to  their  smelting- works  at  Clinton,  Tenn.  There 
are  other  rich  deposits  in  Claiborne  County  undeveloped  that  would  be  worked  if  the 
facilities  for  shipping  were  improved,  and  it  certainly  would  bring  niouey  to  a  poor 
but  deserving  ppoplp,  * 
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The  boldneas  of  the  river  bed  in  many  places,  and  the  scarcity  of  water  mnch  of  the 
season,  preclude  forever  any  attempt  to  improve  the  river,  except  for  flat-boats  darl- 
ing *'  tides."  I  met  Mr.  William  Kamey,  living  10  miles  below  Osbom's  Ford.  Mr. 
Ramey  has  built  and  boated  one  hundred  and  fifteen  barges  of  trrain,  meeting  with 
but  one  accident.  He  complained  very  bitterly  of  mill-dams  and  nsh-traps,  regarding 
them  as  the  most  dangerous  of  obstructions,  destroying  every  year  more  or  less  prop- 
erty. Mr;  Cox,  a  merchant  living  at  Craft's  Mills,  told  me  he  has  shipped  gram  by 
flat-boats  for  several  vears,  and  never  had  an  accident.  Farmers  and  others  living 
along  the  river  should  be  prohibited  from  cutting  trees  into  the  river.  I  would  rec- 
ommend that  obstructions  be  removed  and  an  occasional  wing-dam  built  from  Os- 
bom's  Ford  to  Haynes*.  Boatmen  generally  acknowledge  good  results  from  work 
already  done.  All  distances  and  quantities  are  mere  approximations.  Information 
was  derived  from  farmers,  merchants,  and  others  living  along  the  river.  On  section 
3  we  have  four  mill-dams :  Gteorge  Craft's,  built  about  thirty-five  years  ago ;  Claiborne 
Neeley's,  built  about  nine  years  ago  :  W.  J.  Livesay's,  built  in  1877 ;  G.  W.  Harrison's, 
built  in  1878.  They  are  all  grist  and  saw  mills,  on  a  small  scale,  and  do  a  small  busi- 
ness. They  are  located  at  the  head  of  bad  shoals,  and  are  from  1  to  4  feet  high,  ex- 
tending diagonally  across  the  river.  I  would  suggest  the  removal  of  parts  of  these 
dams  or  the  building  of  strong  and  substantial  aprons  to  them,  which  would  lessen 
the  danger  but  not  remove  it. 

The  nature  and  extent  of  the  obstructions  met  with  in  the  course  of  the  examina* 
tion  will  be  understood  by  referring  to  the  accompanying  tables.* 

COST  OF  IMPROVEMENT. 

Estimated  cost  of  improving  Clinch  River,  from  Nash's  Ford  to  Haynes,  a  distance  of 
about  161  miles : 

Building  wing-dams |'),80O 

Removing  ledges 5,230 

Removing  large  bowlders 2,047 

Removing  small  bowlders 4, 060> 

Removing  rocky  points  and  cutting  leaning  trees 1, 716 

Removing  mill-dams,  fish-traps,  and  dams  and  snags 755 

Contingencies,  25  per  cent 4,902 

24, 510^ 
Very  respectfully,  your  obedient  servant, 

E.   C.  TOLLINGER, 

A89i8tant  Engineer, 
MaJ.  W.  R.  Kino, 

Corps  of  Engineers,  U.  S,  A. 


X  6. 

IMPROVEMENT  OF  DUCK  RIVER,  TENNESSEE. 

Several  efforts  have  been  made  by  the  State  of  Tennessee  to  secure 
steamboat  navigation  upon  this  river. 

In  January,  1340.  an  act  was  passed  incorporating  the  Duck  Eiver 
Steam  Navigation  Company  "to  make  Duck  River  navigable  for  steam- 
boats, from  Columbia  to  the  Tennessee  Eiver,"  by  means  of  locks  and 
dams. 

Again  in  January,  1844,  another  company  was  incorporated  ''to  en- 
courage the  navigation  of  Duck  Eiver  with  steamboats,  as  high  up  as 
Columbia,  or  higher,  if  found  practicable,''  and  in  January,  1846,  "  The 
Duck  Eiver  Slack  water  Navigation  Company,"  was  incorporated  "to- 
navigate  Duck  Eiver  with  steamboats,  barges,  and  keels,  from  Columbia 
to  Tennessee  Eiver,"  by  means  of  canals,  locks,  and  dams. 

Notwithstanding  certain  exclusive  {Hivileges  granted  these  separate 
companies,  they  all  have  failed  in  securing  the  object  sought.  The  last- 
nanled  company  did  some  little  work  below  Columbia,  partially  com- 

*  Omitted.    Printed  in  House  Ex.  Dqc.  No.  77,  Forty-sixth  Congre^es,  thinl  sosnion. 
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pleting  one  or  more  locks,  but,  it  is  understood,  the  company  is  now 
perpetually  enjoined  from  prosecuting  work. 

An  examination  of  this  stream  was  made  in  October,  1879^  from  Cen- 
treville  to  its  mouth,  a  distance  of  68  miles.  Centrevilie  is  about  55 
miles  below  Columbia,  the  point  sought  to  be  reached  by  the  Naviga- 
tion Company;  and,  based  on  this  examination,  the  first  appropriation  of 
$7,000  was  made  by  act  of  1880.     , 

The  obstructions  are  rock  reefs,  gravel  bars,  snags,  and  sunken  logs, 
and  the  improvement  in  progress  consists  of  rock  and  gravel  excava 
tion,  removing  snags,  overhanging  trees,  &;c.,  and  building  wing-dams, 
so  as  to  secure  from  2^  to  3^  feet  of  water  during  a  boating  season  of 
from  four  to  six  months,  which  will  answer  all  practicable  purposes  for 
some  years  to  come. 

Active  operations  were  carried  on  by  hired  labor  for  about  three 
months,  the  daily  average  of  force  employed  being  ten  men. 

During  the  year  the  necessary  boats  were  built  and  set  at  work,  and 
fifty-five  snags  and  1,281  overhanging  trees  were  removed  between  Five 
Island  Shoals  and  Wilke's  Shoals. 

It  is  proposed  to  use  the  funds  available,  and  the  new  appropriation 
of  $10,000  asked  for,  in  permanently  deepening  the  navigable  channel 
at  the  various  shoals  between  Centrevilie  and  the  mouth  of  the  river, 
by  excavating  reefs,  and  by  narrowing  the  channel  by  wing-dams,  re- 
moving snags  and  the  numerous  trees  lodged  in  the  channel ;  which 
latter  is  oneof  the  most  troublesome,  if  not  really  formidableobstructions, 
to  the  navigation  of  this  river.  The  navigation  of  this  stream  has  been 
carried  on  by  small  steamboats  from  the  Tennessee,  which  ascend  during 
high-water. 

Duck  River  is  in  the  collectioD  district  of  New  Orleans. 

The  original  estimate  of  cost  of  improving  Dnck  River  was $35, 118  00 

Amount  appropriated 10,000  00 

Amonot  expended 2,799  18 

Money  statement 

July  1,  1880,  amount  available |7,0C0  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

$10,000  00 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of. 

outstanding  liabilities  July  1,  1880 2,598  03 

July  1,  1881,  outstanding  liabilities 201  15 

2,799  18 

July  1,  1881,  amount  available 7,200  82 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 


X7. 
IMPROVEMENT  OF  OBEFS  RIVER,  TENNESSEE. 

This  Stream,  like  Caney  Fork  River,  rises  on  the  western  slope  of  the 
Gnmberland  Mountains,  and  flows  in  a  northwesterly  and  westerly  direc- 
tion to  the  Cumberland  Biver,  which  it  enters  about  3  miles  south  of  the 
Kentucky  line. 

In  1879  an  examination  of  this  stream  was  made,  firom  the  ^^  Forks^  to 
its  mouthy  a  distance  of  43  miles,  upon  which  plans  and  estimates  were 
made  for  its  improvement. 
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The  obstructions  were  found  to  consist,  like  those  of  most  other 
streams  in  this  region,  of  gravel  bars,  loose  rock,  rock  reefs,  snags,  and 
overhanging  trees,  and  the  plan  of  improvement  consists  in  removing 
these  obstructions,  and  in  building  rip  rap  dams,  to  facilitate  high- water 
navigation  by  steamboats  from  the  Cumberland.  These  boats  can  usu- 
ally ascend  during  four  or  Ave  months  in  the  year,  only  the  smaller  ones 
being  engaged  in  this  trade. 

Work  was  begun  in  August,  1880,  and  was  continued  about  four 
months,  during  which  time,  an  average  force  of  twenty-six  men  was  em- 
ployed, and  the  following  quantities  of  work  were  completed : 

45  cnbic  yards  solid  rock,  excavated  from  channel. 

1,782  cubic  yards  gravel,  loose  rock,  &c.,  removed  from  channel. 

966  cubic  yards  stoue  placed  in  dams. 

1,758  logs,  snass,  overnanging  trees,  d^c,  removed  from  channel. 

9  stoQC  d^s  (nsh-traps)  removed. 

The  first  appropriation,  $4,000,  for  this  stream  was  made  in  June,  1880, 
and  although  tbe  name  was  spelled  OheWa  Eiver,  it  was  decided,  that 
Congress  intended  the  money  to  be  applied  to  this  stream,  an  examina- 
tion and  estimate  having  been  ordered  by  Congress  for  Ohetfs  Eiver, 
and  the  report  of  this  examination  having  been  sent  in  just  before  the 
appropriation.  Ohed^s  Eiver  is  a  small  tributary  to  Emory  Eiver,  on  the 
east  side  of  Cumberland  Mountains,  and  no  examination  has  ever  been 
made,  with  a  view  to  its  improvement. 

It  is  very  desirable  that  this  spelling  should  be  corrected,  so  that  the 
accounting  officers  of  the  Treasury  may  not  be  left  in  doubt  as  to  the 
intention  of  Congress. 

The  matter  was  referred  to  in  my  last  annual  report,  and  the  Senate 
made  the  correction,  but  it  was  again  omitted  in  the  committee  of  con- 
ference. 

This  stream  is  tributary  to  the  Cumberland  River,  therefore  is  in  the  collection  dis- 
trict of  New  Orleans. 

Original  estimate  of  cost  of  improving  Obey's  River,  Tennessee,  was $11, 86i)  00 

Amount  appropriated 6,500  00 

Amount  expended 3, 124  78 

Money  statement, 

July  1,1880,  amount  available |4,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$6,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,280  05 

July  1, 1881,  outstanding  liabUities 1,844  73 

3, 124  78 

Jnly  1, 1881,  amount  available 3, 375  22 

Amount  (estimated)  required  for  completion  of  existing  project 5, 369  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883. .     5, 369  00 


X  8. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

This  stream  rises  on  the  western  slope  of  the  Cumberland  Mountains, 
and  runs  in  a  northwesterly  direction  to  the  Cumberland  Biver,  which 
it  enters  near  Carthage,  Tenn. 
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Some  ^ork  was  done  on  this  stream  about  1830  and  1846  by  the  State 
of  Tennessee,  and  in  1879  an  examination  was  made  under  authority  of 
Cougrt»8s,  from  Sligo  to  its  mouth,  a  distance  of  72  miles. 

The  obstructions  consist  of  gravel  shoals,  rock  ledges,  snags,  and  over- 
hanging trees,  and  the  plan  of  improvement  is  simply  to  remove  the 
obstructions,  and  to  build  stone  dams  at  certain  points,  to  facilitate  navi 
gation  at  moderately  high-water  by  boats  drawing  not  more  than  3  feet 
of  water,  the  season  of  navigation  being  about  five  months — ^usually 
from  February  to  June. 

Work  was  begun  iu  August  last  and  continued  until  interrupted  by 
high-water  in  December,  and  was  resumed  in  April  and  was  in  progress 
at  the  end  of  the  year;  in  all,  about  six  months'  work,  with  an  average 
force  of  28  men,  under  Assistant  Engineer  C.  A.  Turrill. 

The  following  are  the  quantities  of  work  done: 

91  cnbic  yards  solid  rock  excavated  from  channel.  ^ 

2, 368  cnbic  yards  gravel,  loose  rock,  &c.,  removed  from  channel. 
555  cabic  yards  stone  placed  in  dams. 

3,956  logs,  snags,  overhanging  trees,  &c.,  removed  from  channel. 
260  linear  feet  wing-dam  bnilt. 

The  navigation  of  this  stream  is  chiefly  carried  on  by  boats  from  the 
Cumberland  iiiver  that  make  trips  up  it  when  the  stage  of  water  and 
trade  will  permit. 

The  work  is  not  sufficiently  advanced  to  justify  any  deductions  as  to 
the  amount  of  benefit  that  has  been  secured  to  commerce,  but  it  is  un- 
derstood that  those  engaged  in  the  navigation  of  the  stream  are  satis- 
fied with  the  results  accomplished. 

The  appUcation  of  the  balance  of  the  present  appropriation,  and  that 
herein  estimated  for,  will  be  needed  for  continuing  operations  as  already 
ndicated. 

This  stream,  beine  tributary  to  the  Cumberland  River,  is  in  the  collection  district  of 
New  Orleans,  and  Nashville  the  nearest  port  of  delivery.  • 

The  estimate  of  cost  of  improving  Cancy  Fork  River,  Tennessee,  was $30,238  00 

Amount  appropriated 10,000  00 

Amount  expended 4,867  75 

Money  statement 

July  1,  1880,  amount  avaUable |6,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$10, 000  00 

July  1,  1881,  amount  exx)ended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,867  51 

July  1,  1881,  outstanding  liabUities 1,000  24 

4,867  75 

July  1,  1881,  amount  available 5,132  25 

Amount  (estimated)  required  for  completion  of  existing  project 20, 228  00 

Amount  that  can  be  profitably  expenoed  in  fiscal  year  ending  June  30, 1883.     12, 000  00 


X  9. 

-IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

As  early  as  1823  the  legislature  of  the  State  of  Alabama  passed  '^  an 
act  to  improve  the  navigation  of  Coosa  Eiver,  and  to  aid  in  its  connec- 
tion with  the  Tennessee  waters,''  and  in  1824  this  act  was  formally  ap- 
proved by  Congress. 
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In  1828  Congress  provided  that  any  sarplus  of  the  grant  for  improv- 
ng  Tennessee  River,  should  be  applied  to  the  improvement  of  the  navi- 
gation of  the  Coosa,  Cahaba,  and  Black  Warrior  rivers. 

It  is  not  probable  that  much,  if  anything,  was  done  under  these  acts, 
although  steamboats  have  been  plying  on  the  Upper  Coosa,  for  some 
thirty  years. 

In  1870  an  examination  of  the  Coosa,  authorized  by  Congress,  was 
made  between  Greensport  and  the  Selroa,  Eome  and  Dalton  Eailroad 
Bridge,  a  distance  of  77  miles,  and  in  1872  an  instrumental  survey  was 
made  of  this  same  part  of  the  river,  upon  which  were  based  plans  and 
estimates  for  its  improvement. 

In  1875  an  examination  was  made  of  the  river  from  Eome  to  Wills 
Creek,  near  Gadsden,  a  distance  variously  estimated  at  from  120  to  153 
miles  (with  the  presumption  in  favor  of  the  shorter  distance)  and  upon 
this  examination  was  based  a  project  and  estimates  for  improving  this 
part  of  the  river,  so  as  to  give  a  navigable  channel  80  feet  wide  and  4  feet 
deep  at  extreme  low- water,  involving  more  or  less  work  at  fiftyone  dif- 
ferent obstructions. 

These  surveys,  it  will  be  observed,  leave  a  gap  of  29  miles  between 
Gadsden  and  Greensport  unsurveyed. 

An  appropriation  was  made  in  1876  for  improving  Coosa  Kiver,  be- 
tween Home  and  the  Selma,  Eome,  and  Dalton  Eailroad  Bridge,  and 
under  this  appropriation  and  subsequent  ones,  work  has  been  carried 
on  continuously  since  that  date. 

From  Eome  to  Greensport  the  Coosa  Eiver,  although  quite  crooked, 
is  an  exceptionally  favorable  one  for  navigation,  the  bed  and  banks 
being  generally  of  a  permanent  nature  and  the  mean  depth  being  great 
as  compared  with  the  average  width. 

The  obstructions  are  generally  of  a  kind  to  be  readily  and  effectually 
overcome.  They  consist  of  gravel  bars,  rock  reefs,  and  bowlders,  the 
former  being  the  most  troublesome — as  they  are,  in  some  cases,  likely  to 
recur — but  the  latter,  when  once  removed,  are  permanently  disposed  of. 

The  project  for  this  improvement  contemplates  the  excavation  of  a 
channel,  at  lea«t  3  feet  deep  at  extreme  low-water,  tlirough  all  these 
bars  and  reefs,  the  excavation  being  partly  accomplished  by  building 
^wing-dams  and  causing  the  current  itself  to  scour  the  softer  materials 
out,  and  partly  by  blasting  the  rocks  and  removing  the  debris  by  hand. 

As  stated  in  last  report,  this  part  of  the  river  has  been  put  in  a  toler- 
ably good  condition  for  navigation,  some  fourteen  of  the  worst  obstruc- 
tions having  been  more  or  less  removed,  and  it  was  thought  best  to  sus- 
pend operations  on  it  until  the  more  important  obstructions  below  Greens- 
port are  overcome. 

The  more  serious  of  these  obstructions — ^Ten  Island  Shoals — consists  of 
ledges  of  rock  crossing  the  river  and  causing  it  to  widen  out  to  two  or 
three  times  its  average  width,  and  giving  it  a  fall  of  24  feet  in  a  dis- 
tance of  5  miles,  nearly  the  wnole  of  this  fall  being  concentrated  in  less 
than  2  miles.  This  not  only  diminishes  the  depth  greatly,  but  causes 
ench  a  strong  current  that  locks  and  dams  are  rendered  necessary. 

The  present  plan  consists  of  three  locks  and  three  principal  dams, 
one  of  the  latter  extending  entirely  across  the  river,  1,100  feet,  and  one 
across  a  chute  to  be  used  as  a  canal,  while  the  third  dam,  some  2,000 
f5eet  long,  is  built  longitudinally  above  the  first  lock  to  retain  the  water 
passing  over  Whistenant's  Shoals,  and  form  a  navigable  channel  along 
the  river  bank. 

During  the  past  year  the  work  has  been  directed  to  the  building  of 


partially  removed,  so  as  to  need  do  immediate  attentioii,  bat  tbeysbt 
be  completed  before  or  as  soon  as  the  Ten  Island  Shoals  become  s 
gable. 

2.  At  Ten  Island  Shoah,  lock  No.  1  was  completed  ready  for  the  p 
and  the  longitudinal  dam  was  completed,  exceptiiig  a  short  spur 
necting  with  the  lock. 

Lock  No.  2  was  well  under  way;  the  foundation  pit  was  excavi 
and  nine-tenths  of  the  stone  quarried  and  cut ;  about  one-fourth  d 
masonry  was  laid. 

The  foundation  of  the  dam,  I.IOO  feet  long,  extending  across  die  i 
from  this  lock,  was  built,  ana  two  other  dams,  extending  belov 
lock  and  connecting  with  Wood's  Island,  were  well  under  way,  i 
an  unprecedented  dood  occurred,  which  greatly  damaged  theoi 
made  it  necessary  to  do  considerable  of  the  work  over  again.  It  81h 
be  remarked,  that  the  damage  resulted  from  the  dams  being  iu  aa 
finished  state,  and  that  when  properly  completed  they  will  withst 
any  floo<l  that  may  occur. 

Lock  No.  3. — A  quarry  had  been  opened,  and  the  quarrying  and 
ting  of  stone  was  well  under  way. 

The  necessary  excavation  of  the  channel  was  completed  by  bias 
through  the  several  reefs  between  the  head  of  the  shoals  and  1 
No.  2. 

The  work  has  been  continued  through  the  entire  year  by  an  area 
daily  force  of  140  hired  laborers. 

Lieut.  W.  L.  Marshall,  United  States  Engineers,  has  had  supervise 
this  work  from  its  commencement,  in  1877,  until  May  10,  1881,  whei 
was  relieved  from  duty  in  this  district. 

The  work  has  been  in  local  charge  of  Assistant  Engineer  S.  H.  C 
tenden  until  January  25, 1881,  and  of  Assistant  Engineer  M.  T.  Sin 
ton  since  that  date. 

Owing  to  the  peculiar  surroundings  of  the  work,  the  unhealthy  clim 
the  scarcity  of  labor  and  materials,  and  the  difficulty  of  finding  suit 
quarries,  the  work  has  been  prosecuted  at  a  great  disadvantage, 

owinfiT  fjn  thA  zaaI  and  ptffiHftncv  of  t.hA  thrAA  flrAntlAtnAn  ina*- 
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'  Broken  Arrow  Shoals,  will  extend  na^igation  to  the  Saint  Glair  County 
coal  fields,  and  give  the  steamboats,  now  navigating  the  river,  24  miles 
additional  river  trade. 

Should  it  be  decided  to  continue  the  work  as  far  as  the  Selma,  Borne 
and  Dalton  Eailroad  Bridge,  the  limit  specified  in  the  appropriation  acts, 
the  additional  length  of  navigable  river  will  be  about  77  miles,  and  a 
lock  will  be  needed  at  the  Broken  Arrow  Dam. 

In  regard  to  the  amount  of  commerce  now  on  this  river,  Assistant 
Engineer  Singleton  reports : 

Six  steamboats  are  now  employed  on  the  river,  including  two  tags.  All  of  these 
ran  about  nine  months,  and  three  of  them  ran  aW  the  year  round.  I  am  unable  to 
state  their  tonnage. 

The  four  freight  and  passenger  steamers  vary  in  size  from  120  feet  long  by  20  feet 
beam,  to  165  feet  long  by  33  feet  beam,  and  drawing  from  22  to  36  inches,  laden. 

During  the  year  ending  June  30,  1881,  these  boats  carried  25,000  bales  cotton,  4,000 
toiifl  pig  iron,  3,000  tons  guano,  500  tons  coal,  3,000  tons  supplies  and  merchandise, 
And  the  tugs  delivered  to  saw-mills  at  Gadsden  20,000,000  feet  of  timber,  and  to  other 
mills  5,000,000  feet.  Of  the  lumber  cut  from  this  timber,  about  one-fourth  was  again 
handled  by  boats,  or  over  6,000,000  feet. 

River  men  report  a  minimum  depth  of  3  feet  between  Rome  and  Greensport. 
There  is  probably  less  than  this  at  extreme  low  stages. 

They  are  all  anxious  to  see  the  work  now  in  progress  completed.  Writing  on  this 
sobject,  Messrs.  R.  B.  Kyle  &  Co.  say : 

'*The  opening  of  the  river  to  Broken  Arrow  will  double  the  tonnage  on  the  river 
and  open  un  a  coal  trade  that  will  put  large  numbers  of  boats  and  barges  in  the  trade, 
and  cause  the  development  of  immense  beds  of  iron  ore  along  the  bai^s  of  the  river, 
making  an  immense  carrviu^  trade.'' 

This  work  is  in  the  collection  district  of  Mobile.  The  revenue  collected  at  the  near- 
est port  of  entry  is  unkhown  to  me. 

The  original  estimates  of  cost  of  improving  the  Coosa  River  are |552, 347  00 

Amount  appropriated 285,000  00 

Amount  expended 206.098  41 

Money  statement. 

July  1,1880,  amount  available |97,850  10 

Amoant  appropriated  by  act  approved  March  3, 1881 60, 000  00 

$157, 850  10 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 ^ 72,092  81 

July  1,  1881,  outstanding  liabilities 6,855  70 

78,948  51 

July  1,  1881,  amount  available 78,901  59 

Amonnt  (estimated)  required  for  completion  of  existing  project 267, 347  00 

▲mount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     175, 000  00 


X   lo. 
IMPROVEMENT  OF  OOSTENAULA  AND  COOSAWATTEE  RIVERS,  GEORGIA. 

The  Coosawattee  and  Connesauga,  by  their  junction,  near  Eesaca,  in 
Northwestern  Georgia,  form  the  Oostenaola,  which  in  turn  unites  with 
the  Etowah  at  Borne  and  forms  the  Coosa. 

As  early  as  1828.  efforts  were  made  to  establish  a  line  of  water  com- 
munication across  urom  the  Tennessee  Eiver,  via  Hiwassee,  Ocoee,  Oon- 
nesauga,  and  Oostenaula  rivers  to  the  Coosa  lliver,  and  thence  to  the 
Onlf  of  Mexico.  In  fact,  this  line  was  used  for  some  time,  with  a  port- 
age of  about  5  miles  between  the  headwaters  of  the  Ocoee  and  those 
of  the  Connesauga.  An  examination  of  this  portage  was  made,  by  order 
of  Congress,  in  1828  by  Lieut.  Jefferson  Yail,  with  a  view  to  securing  a 
water  supply  for  a  canal  as  a  connecting  link  in  this  line  of  water  com- 
munication. 
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Examinations  of  these  streams  were  made,  in  accordance  with  acts  of 
Congress,  in  1872  and  1874,  and  in  June,  1874,  an  appropriation  of  $10,000 
was  made  for  improving  the  Oostenaula. 

The  examination  embraced  the  Goosawattee  i^m  Carter's  Mill  to  its 
mouth,  a  distance  of  45  miles,  and  thence  down  the  Oostenaula  to  its 
mouth,  a  distance  of  60  miles  (both  distances  by  estimation). 

Work  was  in  progress  at  the  beginning  of  the  fiscal  year,  and  was 
continued  about  three  and  a  half  months,  with  an  average  dLaily  force 
of  21  men. 

The  following  are  the  quantities  of  work  done: 

3,042  cubic  yards  gravel,  loose  rock,  &c.,  removed  from  channeL 

111  cubic  yards  solid  rock  excavated  firom  channel. 

287  cubic  yards  stone  placed  in  dams. 

46  snags  and  overhanging  trees  removed  from  channel. 

13  conis  brush  put  in  dams. 

133  cubic  yards  stone  quarried. 

The  work  done  during  the  year  was  mostly  upon  the  Goosawattee, 
and  is  thought  to  include  all  that  is  needed  by  the  commerce  of  tiiat 
river. 

The  balance  of  the  appropriation  is  now  being  applied  to  the  Ooste- 
naula,  and  should  any  ^rther  appropriation  be  made  it  can  be  expended 
to  the  best  advantage  on  that  stream. 

There  is  but  little  commerce  on  either  stream,  and  I  am  unable  to 
ascertain  that  any  steamboat  ascended  the  Oostenaula  during  the  year, 
although  1  am  informed  that  it  is  proposed  to  build  a  small  boat  for 
that  tmde  this  season. 

No  further  appropriation  is  recommended  for  the  Goosawattee,  and 
the  small  amount  asked  for  will  doubtless  complete  all  that  is  necessary 
on  the  Oostenaula. 

The  cost  of  improving  both  streams  is  estimated  at $28,208  50 

Amount  appropriated. 25,000  00 

Amount  expended 24,120  49 

Money  statement. 

July  1,  1880,  amount  available $2,777  28 

Amount  appropriated  by  act  approved  March  3,  1881 1, 000  00 

$3,777  28 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 2,794  52 

July  1,  1881,  outstanding  liabiUtios 103  25 

2,897  77 

July  1,  1881,  amount  available 879  51 

Amount  (estimated)  required  for  completion  of  existing  project 3, 206  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      3, 208  00 


X  II. 

IMPROVEMENT  OF  ETOWAH  RIVER,  GEORGIA. 

As  no  change  has  taken  place  in  the  status  of  this  stream  since  last 
annual  report,  but  little  can  be  said,  excepting  in  repetition  of  what  was 
then  recommended,  viz,  that — 

There  being  no  prospect  that  the  balance  of  the  appropriation  for  this  stream  can 
be  profitably  expended  upon  it,  I  would  respectfully  recommend  that  Congress  be 
asked  to  make  that  amount  available  for  the  improvement  below  Rome,  Georgia, 
where  the  Etowah  merges  into  the  Coosa  River. 
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The  survey  reported  in  December,  1879,  shows  that  nothing  whatever 
can  be  done  to* make  the  Etowah  navigable  without  recourse  to  a  sys- 
tem of  locks  and  dams,  at  a  cost  of  over  $2,000,000,  for  63  miles,  or 
^31,746  per  mile,  with  no  prospect  of  corresponding  advantages. 

The  appropriation  should,  therefore,  be  expended  on  the  Coosa,  where 
it  will  be  of  some  advantage  to  navigation,  or  covered  into  the  Treas- 
ury. 

Total  amoant  appropriated : 

Act  of  August  14,  1876 $10,000  00 

Amount  expended 1,237  80 

Amount  available  for  use,  as  recommended,  if  approved  by  Congress 8, 762  20 

Money  statement. 

July  1,  1880,  amount  available $8,762  20 

Julvl,  1881,  amount  available 8,762  20 


X    12. 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

As  early  as  1763  the  Province  of  Georgia  provided  "  for  keeping  clear 
the  channels  of  her  rivers  and  navigable  creeks  ^  by  setting  apart  cer- 
tain fines  and  forfeitures  for  that  purpose. 

In  December,  1817,  Georgia,  having  in  view  the  internal  improvement 
of  "  several  copious  and  extensive  rivers'^  in  that  State,  passed  "An act 
to  appropriate  money  for  the  improvement  of  the  internal  navigation  of 
the  State  of  Georgia,"  allotting  "  the  sum  of  $10,000  for  the  improvement 
of  the  Oakmulgee  River."  Again,  in  December,  1826,  the  State  provided 
**  for  the  improvement  of  the  navigation  in  certain  watercourses,"  appro- 

Jriatiog  for  the  Ocmulgee  River,  above  Macon,  $10,000 ;  below  Macon, 
20,000.  In  1836  and  1837  $10,000  in  each  year  was  appropriated  by  the 
State  for  improving  this  stream.  All  these  appropriations  were  to  be 
expended  under  the  direction  of  commissioners.  Undoubtedly  this 
stream,  and  others  provided  for,  were  then  the  best,  if  not  the  only  high- 
ways in  that  region,  which  accounts,  in  part,  for  the  large  amounts 
appropriated. 

This  river,  by  its  junction  with  the  Oconee,  forms  the  Altamaha,  and 
furnishes  a  natural  outlet  to  the  ocean  for  the  lumber,  cotton,  and  other 
products  of  Central  and  Southeastern  Georgia. 

By  act  of  Congress,  1852,  the  "  Ockmulgee,  up  to  Macon,"  was  ordered 
to  be  examined  and  surveyed.  In  1875  an  examinntion  was  made 
**  from  the  city  of  Macon  to  the  city  of  Covington  " ;  and  also  an  exam- 
ination of  the  river  from  Macon  to  its  mouth,  and  upon  this  latter  exam- 
ination was  based  the  first  appropriation  ($10,000)  for  improving  this 
river,  by  act  of  1876. 

The  obstructions  are  principally  snags,  sunken  rafts,  sand  and  gravel 
bars,  overhanging  trees,  and  occasional  reefs  of  rock.  The  channel  is 
tortuous  and  shifting,  and  the  caving  in  of  the  banks  is  largely  produc- 
tive of  additional  obstructions. 

The  current  is  quite  rapid,  and  at  many  of  the  sharp  bends  shows  the 
usual  disposition  to  break  over  at  high- water  and  eventually  cut  off  the 
I)oints  by  forming  a  new  channel  of  shorter  and  steeper  slope. 

At  such  points  rafts  are  often  drawn  in  among  the  trees,  where  they 
become  a  total  loss,  as  the  cost  of  getting  them  out  would  exceed  their 
value.  The  remedy  for  this  is  either  to  cut  out  the  trees  and  roots  and 
allow  the  river  to  cut  a  navigable  channel  across  these  places,  or  to  put 
in  cribs  of  timber  or  booms  to  prevent  the  rafts  from  leaving  the  main 
channel. 
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The  work  has  been  carried  on  by  hired  labor,  with  an  average  diuly 
working  force  of  ten  men,  by  Assistant  Engineer  G.  A.  Locke,  under  the 
direction  of  Assistant  Engineer  B.  W.  Frobel,  who  has  local  charge  of 
the  Ocmnlgee  and  Oconee  rivers.  Daring  the  year,  ^9  cnbic  yards  of 
rock,  clay,  gravel,  &c.,  and  540  snags  and  logs  were  taken  firom  the 
channel,  and  43  overhanging  trees  cut  down.  A  steam  derrick-boat  has 
been  constantly  employed  snagging,  excavating,  and  straightening  the 
channel.  In  addition,  a  large  amount  of  work,  scraping  and  plowing^ 
was  done  at  Hubbard's  Shoals,  of  which  a  detailed  survey  was  made, 
and  the  necessary  test-pits  dug  and  holes  bored.  A  scraper  was  ironed 
and  rigged  upon  the  derrick-boat,  for  use  in  scraping  gravel-bars  at  Hub- 
bard's Shoals  and  Winslow  Point.  Assistant  Engineer  B.  W.  Frobel 
reports  that  on  July  1 — 

There  was  5.2  feet  of  water  in  the  new  channel  (at  Hubbard's  Shoals),  and  this  fiflYes 
3.2  feet  upon  the  onosaally  low  stage  of  1879.  I  think  that  5  feet  (even  at  that  stage) 
can  be  secured  by  scraping  or  plowing,  and  this  would  admit  the  passage  of  snch  boats 
as  now  ply  upon  the  river  at  aU  seasons. 

The  commerce  of  the  Ocmnlgee  consists  largely  of  lumber,  cotton., 
wool,  fertilizers,  &c.  Daring  the  past  year  the  Georgia  Land  and  Lum- 
ber Company  have  rafted  to  the  seaboard  about  18,TO0,000  feet  of  lum- 
ber, and  this  year  expect  to  raft  30,000,000  feet.  Messrs.  McDufBe  and 
Merritt,  of  Hawkinsville,  kindly  inform  me  that  there  are  now  three 
steamboats  running  to  that  place : 

The  Mollie  Fisher,  240  tons  bnrden. 

The  Halcyon,  325  tons  burden. 

The  Cumberland,  500 -f-  tons  burden. 

It  is  reported  that  at  least  two  other  steamers,  the  Clyde,  200  tons 
burden,  and  the  Ida  (tonnage  unknown)  are  engaged  in  the  trade  of  the 
lower  river. 

This  river  is  in  the  collection  district  of  Brunswick,  Ga.,  Darien  being  the  nearest 
port  of  entry. 

The  amount  of  revenae  is  unknown  to  me.  The  nearest  x>ennanent  light<ho  nse  Btnio» 
tures  are  probably  the  beacons  on  Wolf's  Island,  near  Darien,  Ga. 

The  original  estimate  of  cost  of  improving  Oomulgee  River,  £rom  Macon  to 

its  mouth,  was .* $56,240  00 

Amount  appropriated 49,000  00 

Amount  expended 43,442  11 

Money  statement 

July  1, 1880,  amount  available $7,583  86 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

112,583  86 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusiveof  out- 
standing liabilities  July  1,  1880 6,416  75 

July  1,  1^1,  outstanding  Uabilitiee 609  22 

7,025  97 

July  1,  1881,  amount  available 5,557  89 

Amount  (estimated)  required  for  completion  of  existing  project 7. 240  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      7, 240  00 


■H 


X  13. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

The  improvement  of  this  stream  was  provided  for  by  the  State  of 
Georgia,  under  various  acts  of  her  legislature. 

Ill  1815  money  was  appropriated,  and  commissioners  appointed  to 
superintend  its  improvement. 
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In  1817,  $10,000,  and  an  additional  $5,000  to  be  nsed  above  moatb  of 
Fishing  Cfeek,  provided  a  certain  "Oconee  Navigation  Company''  re- 
linquished their  charter.  In  1826  $20,000  was  appropriated  for  river 
below  Garter's  Bridge.  An  examination  of  this  stream  was  made  in  1874, 
and  upon  it  was  based  the  first  appropriation  ($10,000)  for  this  work  by 
Congress. 

The  principal  object  of  this  improvement^  at  present,  is  to  famish  an 
ontlet  for  the  commerce  of  Dublin  and  vicinity,  a  town  isolated  from  rail- 
roads, and  dependent  entirely  upon  river  and  wagon  transportation. 

The  obstructions  are  principally  snags,  logs,  and  sand-bars  formed  by 
48unken  logs,  and  a  few  rock  reefs  that  need  reduction. 

Active  operations,  in  local  charge  of  Assistant  Engineer  M.  T.  Single- 
ton (under  the  direction  of  Assistant  Engineer  B.  W.  Frobel),  wi&  a 
€fteam  derrick-boat,  were  carried  on  for  about  five  months,  with  an  aver- 
age daily  force  of  seven  men. 

Work  was  done  both  above  and  below  Dublin,  at  Lapsey's  Cut,  Brown- 
ing's Landing,  Bird's  Cut.  Buzzard's  Bar,  and  near  mouth  of  Cypress 
Creek,  and  at  Carr's  Shoals ;  236  logs,  snags,  and  overhanging  trees,  and 
several  boat  loads  of  drift  were  removed.  Timber  wals  cut  for  a  coffer- 
dam at  Carr's  Shoals,  with  a  view  to  the  excavation  of  the  rock  reefs 
forming  this  obstruction.  It  was  expected  that  work  would  be  completed 
during  the  past  winter,  but  a  rise  in  the  river  destroyed  the  coffer-dam 
and  put  an  end  to  the  work. 

The  river  navigation  is  much  improved  by  the  clearing  of  the  channel, 
but  the  improvement  can  only  be  rendered  permanent  by  the  use  of  a 
anag-boat,  a  part  of  each  year,  in  removing  the  logs,  drift,  &c.,  that 
accumulate  rapidly. 

As  stated  in  my  last  annual  report,  the  estimates  heretofore  made  were 
much  too  small  for  the  work  to  be  done. 

The  commerce  of  this  river,  below  Dublin,  finds  its  way  to  the  ocean 
by  the  Altamaha,  and  consists  of  lumber,  cotton,  turpentine,  com, 
bacon,  &c. 

A  steamboat,  the  Colville,  81  tons  burden,  is  engaged  in  trade  above 
DubUn,  connecting  with  the  Ge^orgia  Central  Eailroad.  I  have  been 
unable  to  get  information  as  to  the  vessels  employed  below  that  city. 

This  stream  is  in  the  collection  district  of  Bmnswiok,  Ga.,  Darien  being  the  nearest 
port  of  entry. 

"The  estimates  made  for  tMs  work  were • $&0,000  00 

Amonnt  appropriated 15,500  00 

Amount  expended 12,648  22 

Money  statement 

July  1,  1880,  amount  available $1,879  19 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$4, 379  19 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabiUties  July  1,  1880 1,502  41 

July  1,  Iflei,  outstanding  liabilities 25  00 

1,527  41 

July  1,  1881,  amount  available 2,851  78 

Amonnt  (estimated)  required  for  completion  of  existing  project 34, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10, 000  00 


Ill 
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X  14. 

IMPROVEMENT  OF  RED  RIVER,  TENNESSEE. 

An  examination  of  this  stream  from  Port  Koyal  to  its  mouth,  a  dis- 
tance of  38  miles,  was  made  in  December,  1880,  from  which  it  was  found 
that — 

An  expenditnre  of  about  $10,000  upon  the  38  miles  of  riyer  examined  in  lemoTing^ 
snags,  overbanffing  trees,  loose  rook,  and  gravel,  and  in  building  a  few  stone  dams^ 
would  enable  tbe  smaUer  boats  £rom  the  Cumberland  River  to  ascend  this  stream  at 
medium  stages  of  tbe  water,  and  with  /lufficient  firequency  to  carry  off  the  heavier 
products  of  uie  neighboring  country. 

At  its  last  session  Congress  appropriated  $5,000  for  this  work,  and  it 
is  proposed  to  utilize,  as  far  as  possible,  the  organized  force  employed 
on  the  lower  Cumberland  for  this  purpose  as  soon  as  it  can  be  spared 
firom  its  present  work.  Nothing  was  therefore  done  before  the  end  of 
the  fiscal  year ;  but  it  is  hoped  that  before  the  end  of  the  present  low- 
water  season  the  work  will  be  well  under  way. 

There  are  three  bridges  across  this  stream,  one  for  a  railroad,  and  the 
other  two  for  turnpikes,  the  lowest  being  41  and  the  highest  52  feet 
above  low-water. 

Unless  these  bridges  are  provided  with  draws  the  high-water  naviga- 
tion of  this  stream  will  be  greatly  crippled,  as  steamboats  will  be  unable 
to  pass  under  these  bridges  even  with  their  chimneys  lowered. 

The  river  is  now  navigable  for  about  four  months  in  a  year  by  a  small 
boat  drawing  15  inches  of  water.  The  principal  article  of  commerce  is 
tobacco,  of  which  about  3,000  hogsheads  are  annually  hauled  to  Clarks- 
ville. 

The  appropriation  asked  for,  together  with  that  already  made,  should 
be  applied  to  the  building  of  stone  dams,  removal  of  snags,  overhang- 
ing trees,  &c.,  as  already  indicated. 

The  nature  of  the  improvement  will  be  comparatively  permanent,, 
though  a  small  annual  expense  for  repairs  and  for  the  removal  of  future 
snags  that  may  lodge  in  the  channel  is  to  be  .anticipated. 

This  stream  is  in  the  collection  district  of  New  Orleans.  Nearest  port  of  delivery  is 
Paducab,  Ky. 

The  estimate  of  cost  of  improving  Red  River,  Tennessee,  was $10, 103  00 

Amount  appropriated - 5,000  OO 

No  expenditures. 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $5,000  00 

July  1,1881,  amount  available 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 103  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  5, 103  OO 
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X  15. 

examination  of  holston  rtver,  tennessee  and  virginia. 

United  States  Engineeb  Oppicb, 

Chattanooga^  Tenn.j  January  25, 1881. 

General  :  I  have  the  honor  to  state  that  the  examination  of  ''  Hoi- 
ston  Eiver,  in  the  counties  of  Sullivan,  Hawkins,  Grainger,  and  Ham- 
blen, Tennessee,  and  Washington  and  Scott  Counties,  Virginia,^  has  been 
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completed  as  far  as  practicable  during  tiie  present  season,  and  to  submit 
the  foUowing  report  relative  thereto : 

Owing  to  an  nnnsnally  early  flood  in  this  stream,  followed  by  extreme 
cold  weather,  it  was  not  practicable  to  extend  the  examination  entirely 
through  Granger  County,  and  it  is  respectfiilly  suggested  that,  should 
Congress  decide  to  undertake  the  improyement  of  the  Holston,  the  ex- 
amination should  be  extended  as  far  down  as  Enoxville^  in  Knox  County, 
some  80  miles  below  the  point  where  the  present  examination  was  inter- 
rupted by  the  freezing  up  of  the  river. 

The  examination  was  begun  at  Saltville,  in  Washington  County,  Vir- 
ginia, on  the  North  Fork  of  the  Holston,  which  is  the  only  part  of  the 
Holston  that  runs  through  Scott  County,  Virginia,  and  from  which  fact 
it  was  inferred  that  the  North  Fork  was  the  one  intended  for  examination, 
although  the  South  Fork  is  nearly  twice  as  large  as  the  North  Fork  at 
Eingsport,  where  these  streams  unite.  On  the  other  hand,  it  is  found 
that  the  North  Fork  has  much  more  commerce  and  the  country  through 
which  it  runs  is  much  less  accessible  to  railroad  communication.  I  have 
no  doubt  therefore  that  the  North  Fork  is  the  one  referred  to  by  Congress, 
though  it  is  equally  probable  that  when  the  Holston  proper  is  improved 
the  needs  of  commerce  wiU  demand  the  improvement  of  at  least  25  miles 
of  the  South  Fork. 

The  examination  was  made  by  Assistant  Engineer  W.  G.  Sanborn, 
whose  report  herewith  gives  in  detail  all  the  obstructions  met  with,  and 
estimates  of  the  cost  of  improvement.  , 

The  number  of  obstructions  is  large,  but  they  are  generally  of  such  a 
character  as  to  be  easily  and  permanently  remov^.  The  estimates 
appear  to  be  liberal,  and,  from  the  nature  of  the  case,  the  improvements 
may  be  so  carried  on  as  to  benefit  navigation  before  the  whole  work  is 
completed,  although  the  full  advantage  can  only  be  realized  when  the 
improvement  is  extended  to  Knoxville,  so  that  boats  can  take  full  ad- 
vantage of  the  increased  depth  of  water. 

The  entire  length  of  river  examined  was  171^  miles,  and  the  entire 
cost  of  the  improvement  is  estimated  at  $242,913,  or  about  $1,418  per 
mile.  To  this  should  be  added  about  $80,000,  if  the  improvement  is  to 
be  extended  to  Knoxville.  This  last  sum  is  merely  a  rough  estimate, 
based  on  the  average  cost  per  mile  of  the  part  of  the  river  examined. 

The  improvement  proposed  is  intended  to  give  a  channel  60  to  80  feet 
wide  and  16  inches  deep  at  extreme  low-water,  for  steamboat  navigation, 
as  far  up  as  Kingsport,  or  the  mouth  of  North  Fork,  and  to  remove  all 
obstructions  down  to  low- water  mark  above  that  point,  to  facilitate  the 
descent  of  rafts  and  flat-boats. 

The  entire  area  drained  by  the  Holston,  including  South  Fork,  is 
about  3,680  square  miles  (of  which  743,087  acres  are  improved  lands, 
with  a  population  of  about  140,000),  and,  according  to  the  census  report 
of  1870,  a  true  valuation  of  $33,395,247. 

This  river  is  in  the  coUection  district  of  New  Orleans,  the  nearest  port  of  delivery- 
being  Knoxville. 

The  Holston  was  examined  from  Kingsport  to  Knoxville  by  Col.  S.  H. 

Long,  in  1830  (see  report  reprinted  in  H.  R.  Ex.  Doc.  No.  167,  Forty-third 
Congress,  second  session). 
Respectfully  submitted. 

W.  E.  King, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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REPORT  OF  MR.  W.  G.  SANBORN,  ASSISTANT  SNGINBER. 

Chattanooga,  Tenn.,  January  10, 1881. 

Major:  I  have  the  honor  to  report  that,  in  accordance  with  your  instractions,  I 
made  a  reconnaissance  of  the  North  Fork  of  the  Holston  Rtver,  and  that  part  of  tn« 
main  Hobton  from  its  Junction  with  the  North  Fork  to  Noe's  Branch ;  and  as  the  two 
rivers  are  so  very  different  in  their  main  characteristics,  also  the  nature  and  extent  of 
the  ohstructions,  and  the  character  and  objects  of  the  improvements  to  he  recom- 
mended, that  I  have  thought  it  best  to  make  separate  reports  upon  each. 

I. 

I  commenced  the  reconnaissance  of  the  North  Fork  of  the  Holston  River  at  the  ''old 
river  salt  works,^  lust  above  the  month  of  3alt  Works  branch,  which  ia  in  the  valley 
leading  to  Saltville,  Washing^n  County,  Virginia,  which  town  is  about  li  miles  firaim 
the  river;  and  I  continued  the  reconnaissance  uninterruptedly,  in  a  small  flat-boat,  to 
its  junction  with  the  main  Holston  River  at  Rotherwood,  Hawkins  County,  Tennessee, 
being,  by  my  detailed  estimate  of  distances,  91.4  miles. 

The  object  of  the  reconnaissance  was  to  obtain  the  data  necessary  to  make  an  ap- 
proximate estimate  of  the  quantities  and  cost  of  improving  the  river  to  the  extent 
that  flat-boats  and  timber  rafts  might  safely  descend  during  the  ''tides/'  or  rises  that 
usuaUjr  occur  with  considerable  regularity  during  certain  periods.  From  the  best  in- 
formation that  I  could  obtain  in  regard  to  the  river,  I  believe  the  improvements  hen 
recommended,  and  upon  which  the  estimates  are  based,  would  provide  for  a  boating 
season,  during  tides,  from  December  to  June.  During  the  remaining  months  boat- 
tides  seldom  occur,  and  in  my  judgment  the  cost  of  fuaking  improvements  to  the  ex- 
tent of  providing  sufficient  depth  of  water  on  the  shoals  for  these  months^  or  during 
ordinary  low-water,  would  be  out  of  proportion  to  the  benefits  to  be  derived  there- 
from now  or  in  the  near  future.  The  improvements  here  suggested  would  naturally 
form  part  of  the  system  of  any  additional  improvements  that  might  become  necessary. 

The  North  Fork  heads  in  the  mountains  some  35  miles  northeastwardly  from  Salt- 
ville.  and  10  miles  above  the  two  branches  unite,  and  the  river  flows  in  a  general 
sou tn westerly  course  in  a  narrow  valley  between  the  mountain  ranges,  occasion^y 
receiving  small  tributaries  that  break  through  the  River  Mountain  from  the  Clinch 
Mountain  range  beyond.  None  of  these  tributaries  are  navigable,  but  they  afford  an 
abundant  water-power  for  the  mills  that  a^  located  upon  tnem ;  they  do  not  supply 
much  water  in  the  summer  and  fall  months,  but  afford  a  fairly  oonstaut  supply  tnen, 
which  is  much  increased  during  the  winter  and  spring  months,  especially  during 
times  of  heavy  rains  or  melting  snows,  when  they  soon  fisoome  mountain  torrents. 

The  peculiar  characteristics  of  the  North  Fork  are  uniformity  of  width,  frequent  and 
sudden  changes  of  depth,  constant  succession  of  pools,  separated  by  rocky  shoals 
having  a  heavy  fall  and  sharp  changes  of  direction. 

The  North  Fork  is  quite  uniform  in  width,  being  from  200  to  250  feet  wide  in  the 
upper  part,  and  gradually  widening  to  300  to  350  feet  wide,  at  the  present  water  sur- 
face, at  the  lower  part.  It,  however,  occasionally  spreads  out  so  wide  as  to  form 
shallow  bars  that  'vml  require  the  construction  of  dams  to  confine  the  water  to  such 
limits  as  will  afford  sufficient  depths  on  the  bars.  There  are  but  very  few  places  where 
the  river  is  washing  away  the  banks,  and  there  to  so  limited  an  extent  that  the  effect 
may  be  safely  disregarded.  There  are  no  cut-offs:  indeed,  the  river  may  well  be  said 
to  nave  a  fixed  regimen,  and  the  engineer  may  sarely  calculate  in  advance  the  results 
that  will  follow  any  proposed  construction. 

The  depth  varies  rapialy  from  a  few  inches  on  the  shoals  to  20  flset  in  some  of  the 
deepest  pools,  but  generally  the  pools  range  from  3  to  10  feet  in  depth  in  low- water : 
yet  in  many  of  them  it  would  not  do  to  draw  them  down  much  by  lowering  the  heaa 
of  the  shoal  below,  as  there  are  bowlders  and  ledges  in  them  that  would  thus  become 
exposed. 

The  highest  water  ever  known  on  the  North  Fork  was  in  1862,  when  it  was  above 
low-water  as  follows:  Salt  works,  14  feet;  42  miles  below,  20  feet;  70  miles  below, 
25.8  feet;  77  miles,  23.0  feet ;  81  miles,  22.0  feet ;  and  87  miles  below,  25.0  feet.  The 
next  highest  flood  was  in  1867,  when  at  42  miles  below  the  salt  works  it  was  18.3  feet; 
at  70  miles,  23.2  feet;  at  77  miles,  20.5  feet;  and  at  81  miles  below,  20.7  feet  above 
low- water.  In  1872  was  the  third  highest  flood,  and  was,  at  42  miles  below,  17.4  feet; 
at  70  miles,  21.7  feet ;  and  at  77  miles  below  the  salt  works  it  was  19.4  feet  above  low- 
water.  Since  then  the  highest  wat«r  was  in  1878,  when  it  was  13  feet  above  low- 
water  at  42  miles  below  the  salt  works.  The  residents  showed  me  bottoms  at  12  and 
16  miles  below  the  salt  works  as  high-water  marks ;  but  they  were  only  8  and  9  feet, 
respectively,  above  low-water,  and,  as  there  was  no  apparent  reason  why  the  flood 
line  should  oe  so  low  at  either  of  these  places,  and  as  they  could  give  no  definite  times 
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or  places  where  the  water-mark  was,  I  do  not  think  these  places  can  refer  to  the  floods, 
but  rather  to  the  ordinary  high-water  that  has  fallen  under  their  obseryation. 

Nearly  all  the  shoals  in  the  North  Fork  are  caosed  by  the  sharp  fall  of  its  bed,  and 
the  remainder  are  caosed  by  the  widening  of  the  river  at  that  place.  None  are  caused  by 
tiie  deposition  of  transmitted  substances,  except  only  so  far  as  the  ledges  haye  arrested 
the  onward  movement  of  the  gravel  and  pebbles ;  and  in  this  case  the  substances  are 
never  deposited  to  the  height  of  the  ledge,  and  they  would  wash  away  on  the  removal 
of  the  ledge.  It  is  a  peculiar  fact  (and  one  that  is  easily  understood  from  the  facts 
previously  stated)  that  nearly  all  the  shoals  retain  comparatively  the  same  fall  during 
all  ordinary  stages  of  water.  Only  a  few  find  relief  from  the  water  rising  faster  below 
than  above  them.    There  are  no  real  gorges  on  the  river. 

For  the  first  6  miles  from  the  river  salt  works  the  shoals  are  obstructed  by  water- 
worn  bowlders  of  all  sizes,  which  have  been  exposed  in  place  by  the  water  carrying 
away  the  surrounding  material.  The  removal  of  these  bowlders  for  a  channel-way 
will  leave  the  bottom  comparatively  smooth,  and  the  fall  sufficiently  uniform ;  and 
nothing  further  is  deemed  necessary  now  except  at  Talbott  Shoals,  where  some  250 
cubic  yards  of  stone  dams  will  be  required  to  confine  the  wat«r  to  one  channel. 

At  Tumbling  Creek  Shoala  the  main  part  of  the  river  makes  such  sharp  bends,  and  the 
channel  is  so  obstructed,  that  boats  never  pass  through  it,  but  wait  for  water  sufficient 
to  allow  them  to  take  the  small  boat  channel  on  the  right  of  the  island.  This  channel 
should  be  widened  and  deepened  (mostly  at  the  upper  end),  and  most  of  the  water 
turned  through  it. 

One-fourth  of  a  mile  below,  commences  one  of  the  wildest  places  on  the  river,  and 
known  as  BalVs  Battery  ;  it  has  a  fall  of  19.3  feet  in  a  distance  of  1,800  feet ;  much  of 
it  being  crowded  into  falls  of  1  to  2  feet,  over  low  ledges  extending  across  with  little 
lower  places  in  them,  making  a  very  winding  channel  in  ordinary  water.  There  is 
no  relief  for  the  total  fall,  and  its  distance  can  be  but  slightly  extended.  *  The  fall  can 
be  made  comparatively  uniform,  by  blasting  a  channel-way  through  the  crests  of  the 
ledges  and  confining  the  water  by  low  dams. 

At  Kelle}f$  Ulan£  the  water  simply  needs  to  be  confined  to  one  channel,  and  the 
small  bowlders  removed. 

The  FalU  are  the  most  dangerous  natural  obstruction  in  the  North  Fork ;  they  were 
formerly  improved  by  private  interests,  by  the  construction  of  a  wooden  apron  at  the 
worst  place ;  this  answered  pretty  well  until  its  partial  destruction,  when  it  became 
an  obstruction  itself,  and  caused  the  loss  of  several  boats,  and  was  then  torn  out. 

The  obstruction  consists  of  ledges  of  hard  rock^  nearly  parallel  with  the  stream,  that 
have  a  dip  of  about  45  degrees ;  they  extend  entirely  across  the  stream  for  a  length  of 
200  feet,  then  suddenly  Jump  down  4  or  5  feet  for  a  width  of  40  feet;  and  the  water 
pours  over  the  Me  of  this  chasm,  dashes  against  the  op]>osite  rock-bank,  and  then 
rushes  for  a  short  distance  over  the  large  bowlders  and  fragmentary  ledges^  and  forms 
the  pools  below.  The  total  fall  can  be  lessened,  and  the  vertical  fall  distributed,  the 
chasm  widened  at  its  upper  part,  and  the  bowlders  and  fragmentary  ledges  removed, 
and  the  falls^he  boatmen's  terror,  made  perfectly  safe  with  ordinary  care. 

The  Wild  Waters  Shoala  are  rightly  named,  as  the  waters  look  very  wild  even  iu 
ordinary  tides.  They  have  a  fall  of  14.7  feet  in  1*500  feet,  and  it  is  pretty  uniform 
and  only  occasionally  concentrated  in  small  falls.  The  obstructions  are  very  different 
from  Ball's  Battery,  there  beinff  here  only  a  few  continuous  ledges  high  enough  to  be 
dangerous ;  but  the  large  bowlders  and  fiagments  of  ledges  are  scattered  everywhere. 
It  only  requires  a  wide  channel- way  to  be  cleared  through  t&ese  shoals;  the  faU  can- 
not be  much  reduced,  or  materially  modified. 

Little  Moooaein  Creek  ShotUe  are  not  duigerous^  but  are  a  serious  obstruction  because 
the  water  spreads  out  so  thin  on  them.  They  simply  reouire  the  channel  to  be  cleared 
out.  and  the  water  turned  fully  into  it  and  confined  by  aams. 

The  Little  Raven^e  Nest  Shoals  are  very  long  and  very  crooked,  and  have  a  fall  of  25 
feet  in  7^100  feet.  It  will  only  be  necessary  to  blast  a  channel- way  through  the  crests 
of  the  high  ledges,  and  remove  the  bowlders  so  as  to  make  the  whole  depth  of  water 
there  available,  the  fall  now  being  comparatively  uniform. 

At  Jetfs  Shoals  the  principal  obstructions  are  ledges  extending  across,  and  two  fish- 
tr^  dams.    Open  a  cnannei-way  through  them  is  all  that  is  necessary. 

Marfs  Shoals  are  scattered  along  in  groups  for  several  miles,  forming  quite  serious 
obstructions.  The  upper  shoals  fall  15.7  feet  in  3,400  feet,  and  the  water  spreads  out 
very  thin.  It  will  be  necessary  to  blast  out  a  channel-way  through  the  crests  of  the 
several  obstructive  ledges,  and  to  clear  the. bowlders  from  the  channel-way  to  make 
the  whole  depth  of  water  available,  and  even  then  it  may  be  necessary  to  construct 
dams  to  confine  the  water.  The  obstructions  in  the  other  parts  of  the  shoals  are  large 
and  small  bowlders  and  ledges,  which  will  only  require  the  opening  of  a  channel- way 
through  them. 

The  Larger  Bent  or  Ford  Creek  Shoals  are  short  and  sharp,  having  a  fall  of  10  feet  in 
1,300  feet,  and  in  one  place  have  a  fall  of  2^  feet  in  less  than  100  feet ;  they  are  very 
wide  and  the  water  spreads  all  over  them ;  they  are  the  shallowest  large  shoals  on 
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the  North  Fork,  and  there  is  no  channel  through  them,  the  deepest  water  for  a  width 
of  20  feet  was  ahout  4  inches.  It  will  be  necessary  to  make  a  channel-way  throosh 
by  blasting  off  the  crests  of  the  ledges,  and  removing  the  bowlders,  and  confining  the 
water  to  it  by  dams. 

Freeman^$  8hoal$  have  a  fall  of  7.6  feet  in  600,  over  broken  and  continuous  ledges, 
but  will  require  only  a  channel- way  blasted  out,  and  the  openings  in  the  broken  ledges 
closed  UD  to  force  the  most  of  the  water  through  this  channel,  and  this  same  constroc- 
tion  applies  to  many  other  similar  places. 

Darter'8  Mill  Dam  is  built  on  the  Broad  ShoaU^  which  were  then  very  bad,  and  Me 
dangerous  now,  as  the  boats  and  rafts  are  very  liable  to  be  dashed  on  the  rocks  below, 
even  if  they  get  over  the  dam  safely.  A  boat  chute  should  be  opened  near  the  left 
shore  in  the  dam,  and  the  bowlders  and  high  ledges  below  removed,  and  a  dam  built 
to  prevent  the  water  spreading  over  the  shoals. 

The  obstructions  at  Wilhelwa,  Warm  Spring,  and  Dickermm^B  SkodU  are  very  similar 
in  character,  being  broken  and  continuous  ledges  and  bowlders,  and  fish-trap  dams, 
and  they  will  ooly  require  the  opening  of  a  channel-way  through  them,  and  closing 
up  the  other  openings  in  the  broken  le^es. 

Jourden^a  Mill  Dam  and  Shoali  are  but  the  fraction  of  a  mile  from  the  month  of  the 
North  Fork ;  the  dam  is  a  substantial  structure,  and  has  a  height  of  4.3  feet  above  water 
surface  below ;  it  has  a  good  boat  chute  on  left  side  60  feet  wide  that  has  8  inches  of 
water  on  it  now,  and  it  has  a  dam  connecting  with  a  small  island  tiiat  together  con- 
fine the  water  for  a  length  of  some  250  feet;  ttien  it  spreads  out  all  over  the  shoal,  so 
that  a  boat  cannot  get  over  the  shoal  after  it  has  passed  through  the  chute ;  in  the 
first  300  feet  the  fall  is  5.5  feet,  and  in  the  next  1,100  feet  the  fall  is  12  feet.  It  will 
here  be  necessary  to  excavate  a  channel- way  through  the  crests  of  the  ledges  near  the 
left  shore,  and  confine  the  water  in  it  by  a  parallel  dam  connecting  with  the  island; 
the  river  here' is  very  wide,  and  the  water  must  be  confined  by  dams,  and  for  perma- 
nency it  would  be  advisable  to  build  heavier  and  stronger  dams  than  I  have  estunated 
on.  The  above-mentioned  shoals  are  the  most  serious  and  dangerous  natural  obstruc- 
tions in  the  North  Fork,  and  until  they  are  improved  there  wiU  be  but  little  relief  for 
the  navigation  of  this  river.  There  are  many  other  shoals  and  bowlders,  trees  and 
snags,  that  are  now  serious  obstructions  that  should  be  improved  or  removed,  but  thev 
have  no  special  features  that  require  particular  description,  and  they  are  shown  with 
sufficient  fullness  on  the  detailed  estimate  sheets. 

In  the  improvements  here  suggested  very  little  has  been  attempted  in  reducing 
the  total  fall  at  the  shoaU,  or  of  distributing  it  through  an  increased  distance,  the 
general  plan  followed  being  to  remove  the  dangerous  bowlders,  and  to  excavate  the 
crests  of  the  high  ledges  for  a  channel-way,  distributing  the  abrupt  falls  sufficiently 
to  destroy  their  dangerous  character,  and  when  necessary  confine  the  water  to  these 
channels. 

There  are  seven  mill-dams  that  extend  entirely  across  the  North  Fork  that  are  now 
in  use,  and  there  are  several  old  abandoned  ones  that  are  more  or  less  destroyed.  Of 
these  seven  in  use  Gilmore's  is  the  first  and  is  the  lowest,  and  is  used  to  direct  the 
water  to  the  channel  on  that  side  of  the  island  that  has  his  mill  and  main  dMu.  It 
should  be  torn  out  entirely,  as  it  diverts  the  water  that  is  needed  on  the  shoal  below. 

Bowman*9  Dam  is  a  very  poor,  old,  cheap  structure  across  the  main  channel  on  the 
left  of  the  island,  and  he  hus  another  dam  close  to  his  mill  across  the  right-hand  Chan- 
nel; the  mill  is  an  old  shed  of  but  little  account  and  not  much  used.  The  left-lumd 
dam  is  low,  and  it  would  cost  but  little  to  make  a  safe  boat-chute  through  it. 

FUener'9  Mill  and  Dam  are  good  structures,  and  the  mill  is  much  used ;  the  dam  is 
generally  about  2^  feet  above  the  water  surface  below,  but  it  grows  lower  and  lower 
toward  the  right  shore,  and  there  the  water  now  runs  over  it  from  2  to  12  inches  deep. 
A  good  boat-chute  should  be  made  through  it,  far  enough  from  the  right-hand  shore 
for  the  boats  to  avoid  the  rocks  below.  / 

Barker' $  is  a  small  but  much  used  mill  at  Kinderhook ;  the  dam  is  roughly  built, 
mostly  of  small  bowlders,  and  has  a  fall  of  2.7  feet  to  the  water  surface  below,  and  in 
300  feet  the  total  fall  is  3.7  feet.  A  boat  chute  should  be  cut  through  it,  and  an  apron 
built  from  it. 

Hilton^ B  Mill  is  a  good  one  and  is  much  used;  the  dam  is  the  most  dangerous  one  on 
the  river,  and  has  caused  the  destruction  of  several  boats,  &c.,  and  they  have  been  rais- 
ing it  higher  for  several  years  w  ithout  making  any  provision  for  the  p  assage  of  boats,  and 
it  nas  become  such  a  terror  to  boatmen  that  only  the  most  daring  attempt  to  ''shoot 
it.''  It  will  be  necessary  to  cut  a  chute  for  boats  through  it,  and  build  an  apron,  and 
a  dam  to  confine  the  water  until  the  descent  is  made. 

Darter's  and  Jowden'B  Dame  have  been  referred  to  in  connection  with  the  shoals 
upon  which  they  are  built,  the  shoals  being  more  serious  obstructions  than  the  dams, 
and  it  is  not  necessary  to  describe  them  here. 

The  detailed  estimate  provides  for  tearing  out  of  so  much  of  the  old,  abandoned 
dams  as  is  necessary  for  a  boat  channel. 

As  to  the  propriety  of  permitting  these  dams  to  remain,  I  do  not  feel  it  necessary 
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for  me  to  ezprem  an  opinioD,  but  I  do  feel  it  my  dnty  to  say  that  maoh  lem  obstmofciye 
dams  woald  give  them  the  same  power  that  they  now  actaally  obtain,  if  they  wouldi 
use  modem  water-wheels  that  utilize  a  reasonable  part  of  the  power  developed. 

There  are  many  lish-trap  dams  in  this  river,  especially  in  the  lower  part,  but  many 
of  them  have  been  abandoned,  the  owners  complaining  that  the  mill-dams  prevent  tho 
food-fish  from  ascending  the  river.  As  these  dams  are  built  on  the  shoals  and  extend 
nearly  or  quite  across  the  river,  it  will  be  necessary  to  remove  such  portions  of  them 
as  obstruct  the  best  channel,  and  I  have  pi*ovided  for  this  in  the  detailed  estimate 
aheet. 

The  cutting  of  the  trees  is  generally  to  enable  the  boats  to  make  the  sharp  benda 
BO  as  to  avoid  being  dashed  against  the  bluffs  or  upon  the  bowlders  close  in  shore. 

The  estimate  for  the  removal  of  snags  is  designed  to  cover  the  cost  of  not  only 
removing  the  actual  sna^,  but  the  drin  and  such  other  obstructions  as  can  be  best 
removed  by  fire  or  chopping,  &c.  * 

There  are  now  no  bridges  across  the  North  Fork,  the  old  Ross  Bridge  close  to  its 
mouth  having  been  destroyed  many  years  ago;  thev  are,  however,  now  building  the 
masonry  just  below  tbe  mouth  of  Livingston's  Creek,  for  the  crossing  of  the  Bristol 
Coal  and  Iron  Narrow  Gauge  Railway ;  they  are  to  nave  two  spans  of  109  feet  each 
across  the  present  water  surface,  and  a  land  space  of  80  feet;  the  center  pier  is  to  bo 
built  only  HA  feet  above  the  present  bed  of  the  river  at  that  point,  which  would  mako 
the  top  lees  than  4  feet  above  the  flood  line  of  1862. 

The  total  fall  of  the  river  from  the  salt  works  to  its  mouth  is  about  820  feet,  or  an 
average  of  9  feet  per  mile;  of  this  there  is  an  average  fall  at  the  shoals  and  dams  of 
7i  feet  per  mile;  some  500  feet  of  the  total  fall  was  measured  by  a  pocket  level,  and 
the  rest  has  been  estimated. 

The  total  of  the  quantities  estimated  for  the  91.4  miles  are: 

Loose  rock  excavation .• cubic  yards..  32,170 

Solid  rock  excavation cubic  yards..  32,990 

Stone  dams  required cubic  yards..     6,950 

Trees  to  cut 386 

Snags  to  remove 173 

Total  cost  estimated  $115,148,  or  an  average  cost  of  $1,260  i>er  mile. 

The  estimate  of  quantities  is  believed  to  be  ample  to  cover  the  improvements  con- 
templated, but  at  the  same  time  I  believe  it  would  be  a  wise  policy  to  build  the  dams 
heavier  and  stronger  to  insure  their  permanency.  The  prices  upon  which  the  estimate 
is  baaed  are  designed  simply  to  cover  the  actual  cost  of  doing  the  work  continuously 
nnder  favorable  circumstances,  with  the  proper  equipment  to  do  it  most  advantage* 
oiudy,  and  where  the  material  excavated  should  be  used  in  dams,  a  proper  proportion 
of  the  whole  cost  is  assi^ed  to  each  part  of  the  work.  To  provide  for  the  increased 
cost  for  delays,  &c.,  incident  to  all  nver  work  (but  naturally  less  in  this  case  than 
most  rivers),  -and  especially  for  the  heavy  increase  from,  distriouting  the  execution  of 
it  through  several  years,  I  believe  it  would  be  necessary  to  add  some  25  per  cent,  to 
the  above  estimate. 

If  these  improvements  are  decided  upon,  I  would  suggest  that  they  be  continued  up 
the  liver  10  miles  above  Saltville  to  the  junction  of  the  two  branches,  in  order  to  give 
an  outlet  to  the  valuable  gypsum  mines  that  are  located  there.  This  would  involve 
an  additional  expense  of  some  $12,000. 

Although  the  improvement  of  this  river  to  the  extent  here  suggested  would  involve 
the  outlay  of  a  larg^  sum  of  money,  yet  I  feel  it  my  duty  to  recommend  it,  not  so  much 
for  the  sake  of  developiug  new  interests  as  to  jprovide  an  outlet  for  those  that  have 
been  once  developed.  For  many  years  this  river  was  the  main  outlet  for  all  the  country 
bordering  upon  it,  and  it  was  no  uncommon  thing  to  see  40  to  50  heavily-laden  flat- 
boats  leave  the  river  salt  works  on  a  single  tide,  and  many  thousand  barrels  of  salt 
were  shipped  annually  from  that  place ;  also  large  quantities  of  gypsum  of  fine  quality  ; 
also  timber,  grain,  and  other  products  of  farm  and  forest;  and  at  other  places  down 
the  river,  farms,  mills,  and  iron-fumaoes  added  their  products.    The  dangers  of  navi- 

fating  the  North  Fork  and  the  Holston  rivers  were  so  great  that  on  the  opening  of  a 
ranch  railroad  to  Saltville  the  shipments  of  salt  were  diverted  to  it,  and  during  the 
war  most  of  the  mills  and  furnaces  were  destroyed;  since  then,  none  of  the  fumacee. 
and  but  few  of  the  mills  have  been  rebuilt.  The  river  has  also  been  further  obstructed 
by  dams,  and  its  difficulties  and  dangers  increased,  so  that  there  is  but  small  prospect 
ox  a  return  of  the  former  prosperity  until  the  river  is  so  improved  as  to  afford  safe 
navigation  for  descending  flat-boats.  There  are  now  five  larj^e  salt  manufactories 
between  Saltville  and  the  river;  there  are  also  extensive  de]>osits  of  a  fine  qualityof 
gypsum  that  are  being  worked  here  and  at  other  points  farther  up  the  river.  The 
opening  of  the  river  to  safe  navigation  would  give  them  a  cheap  outlet,  and  enable 
tnem  to  compete  more  successfully  with  the  imported  English  salt;  even  now,  some  of 
the  lower  saw-mills  ship  their  lumber  to  Knoxville,  160  to  180  miles  by  river,  and  then 
east  through  Bristol  and  Abington,  cheaper  than  they  can  haul  it  over  the  hills  and 
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mountains  and  ship  it  from  those  places.  Quite  a  number  of  the  farmers  at  different 
points  told  me  they  have  had  to  give  np  raising  bnlky  and  heavy  ptodacts  because  of 
the  great  cost  of  >i«.nlinflr  them  to  market.  There  is  an  abundance  of  fine  timber  easilj 
accessible  to  the  river  throughout  its  courae.  There  are  so  many  interests  that  would 
\>e  benefited  by  improving  tne  North  Fork  of  the  Holston  River  that  I  recommend 
that  it  be  improved  now  to  the  extent  provided  for  in  the  estimates  for  it. 

n. 

The  reconnaissance  of  that  part  of  the  HoUUm  River  from  the  junction  of  the  North 
Fbrk  of  <A€  ffoUton  to  ike  little  run  heUno  Not?9  Branch,  being  for  a  distance  of  nearly  80 
miles,  according  to  mv  detailed  estimate  of  distances.  I  could  not  continue  at  the  lame 
i;he  examination  of  the  river  below  this  point,  as  I  here  found  the  ice  had  formf»d  so 
thick  in  this  long  eddy  as  to  prevent  us  breaking  through  it. 

The  numerous  large  tributaries  that  form  the  Holston  River  rise  in  the  mountainfl 
from  100  miles  in  an  easterly  to  150  miles  in  a  northeasterly  direction,  and,  after  unit- 
ing, flow  in  a  general  westerly  course  to  the  junction  of  the  North  Fork,  which  at  tbe 
Junction  is  but  little  more  than  half  as  lar^e  as  the  Holston.  Together  they  consti- 
tute a  beautifril  river,  which  here  changes  its  direction  to  a  uniform  general  course  to 
the  southwest,  and  flows  through  a  wide  valley  with  extensive,  fertile,  and  well-cnl- 
tivated  bottom-lands.  The  Holston  receives  numerous  small  streams  ftt>m  the  north 
4Uid  south  throughout  the  80  miles  examined,  but  none  of  them  are  navi^ble  in  ordi- 
nary water;  and  while  they  supply  ample  water  for  the  mills  upon  their  banks,  yet 
duriDg  most  of  the  year  they  do  not  furnish  enough  water  to  materially  affect  the 
Holston,  and  during  the  summer  season  they  only  contribute  enough  to  supply  the 
natural  loss  in  the  river. 

The  obiect  of  the  reconnaissance  was  to  ascertain  the.character,  amount,  and  probable 
€ost  of  the  improvements  necessary  to  open  the  river  to  such  navigation  as  its  impor- 
tance and  the  interests  to  be  benefited  might  require.  After  carefully  considering  the 
difficulties  to  be  surmoimted  and  the  benefits  to  be  derived,  I  have  deoided  to  recom- 
mend that  the  improvements  be  designed  to  open  the  river  for  light  steamboat  navi- 
fation,  which  would  also  provide  for  flat-boats  aud  all  ordinary  timber  rafts,  and  I 
elieve  that  the  estimates  of  both  quantity  and  cost  are  ample  to  provide  sufficient 
water  on  the  shoals  for  this  purpose  during  all  ordinary  stages  of  water;  but  no  pro- 
vision has  been  made  in  these  estimates  for  any  assistance  to  boats  in  ascending  tlie 
shoals,  other  than  to  supply  a  sufficient  depth  of  water. 

The  characteristics  of  the  Holston  are :  it  ^miniahM  its  width  as  it  makes  its  deeomt ; 
it  varies  its  width  rapidly,  and  changes  its  depth  very  suddenly ;  it  has  a  fixed  regi- 
men ;  the  changes  of  direction  are  seldom  sharp :  the  pools  are  generally  long  and  deep, 
and  are  separated  by  rocky  shoals,  which  are  tne  only  serious  obstructions  to  naviga- 
tion, there  being  but  few  trees,  snags,  or  drift  that  impede  navigation. 

The  Holston  Kiver  for  miles  below  the  junction  of  the  North  Fork  has  a  width  vary- 
ing from  500  to  600  feet,  and  its  general  width  decreases  with  its  descent,  so  that  the 
lower  part  of  the  80  miles  covered  by  this  examination  has  a  width  of  only  400  to  500 
feet.  In  all  parts  of  its  course  the  Holston  varies  rapidly  in  width ;  in  some  cases  con- 
tracting so  much  as  to  produce  a  considerable  fall  below  it,  yet  not  creating  any  ob- 
«tmction.  In  many  instances  it  is  divided  by  islands  into  several  channeb,  but  in 
only  one  instance,  viz,  Poor  Valley  Shoals,  does  it  reach  a  width  of  half  a  mile  from 
the  extreme  left  to  the  extreme  right  shore.  At  most  of  the  shoals  the  river  increases 
considerably  in  width,  but  that  can  hardly  be  said  to  be  the  cause  of  the  shoals,  ex- 
cept in  a  few  instances,  for  generally  tbe  obstructions  are  continnons  or  broken  ledges 
of  rock,  extending  in  most  cases  fully  across  the  river. 

Although  the  depth  of  water  changes  very  suddenly  in  the  Holston,  jt^  it  has  gen- 
erally sufficient  depth  of  water  in  its  channel  at  all  seasons  for  light  steamboat  navi- 
gation, except  upon  the  shoals,  and  here  the  water  often  maintains  its  dept^  close  up 
to  the  ledges  at  the  head  of  tbe  shoals,  and  as  suddenly  regains  npon  the  otiier  side  of 
the  ledge,  and  in  the  rest  of  the  shoal  the  bed  rock  is  seldom  less  than  2  feet  below 
the  crests  of  the  ledges.  There  are  numerous  flexures  in  this  river,  but  they  aie  seldom 
very  sharp  or  very  long,  and  it  maintains  its  general  course  with  much  unifonnity.  It 
is  nowhere  seriously  cutting  into  its  banks,  and  there  are  no  cut-off  channels,  and  many 
of  the  islands  remain  substontially  as  they  were  fifty  years  ago.  Some  few  have  en- 
tirely disappeared,  and  in  a  few  other  instances  the  inside  channel  has  filled  up,  so 
that  they  are  islands  now  only  in  high- water.  The  main  channel  changes  only  at  very 
few  places,  and  on  the  whole  the  changes  are  so  very  slight  that  the  river  may  well 
be  said  to  have  a  fixed  regimen.  The  engineer  can  therefore  safely  calculate  &e  re- 
aults  to  be  obtained  fix>m  any  proposed  improvements,  and  can  rely  on  tineir  continued 
usefulness  for  many  years.  Some  thirty  or  forty  years  ago  the  State  of  Tennessee 
made  some  improvements  at  the  worst  shoals,  and  though  they  were  of  cheap  con- 
struction they  served  their  purpose  well,  and  have  been  of  great  benefit  to  the  navi- 
gation of  the  river,  and  even  now  some  of  them  render  important  service,  and  need 
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only  to  be  repaired  and  strengthened  to  constitute  part  of  these  proposed  improvements*. 
The  pools  are  generally  long,  and  have  from  3  to  15  feet  depth  of  water  in  them  at  its 
lowest  stage :  they  are  generally  free  from  all  kinds  of  obstructions  to  navigation^ 
and  most  of  the  ledges  that  do  extend  into  and  across  the  pools  have  either  a  suliicient 
depth  of  water  over  them  or  a  navigable  channel  through  them ;  where  they  hav» 
neither,  the  estimates  provide  for  blasting  a  channel  through  them. 

Most  of  the  shoals  in  the  Holston  are  of  the  same  general  character  and  do  not  re- 
4iuire  to  be  severally  described  to  understand  the  nature  of  the  obstructions.  Tbese^ 
obstructions  consist  of  high,  or  low,  continuous,  broken,  or  partial  ledges  of  hard  rock 
extending  completely  across  the  river,  or  overlapping  each  other  so  as  to  make  it  diffi- 
cult or  dangerous  for  boats  or  rafts  to  steer  from  one  opening  to  another.  In  many 
cases  the  openings  are  so  narrow  as  to  be  dangerous ;  in  other  cases  the  crests  of  the 
ledges  are  so  nearly  level,  or  there  are  so  many  small  openings  through  them,  that  the^ 
water  spreads  over  the  wiiole  shoals  and  becomes  very  shallow  everywhere.  The  con- 
struction proposed  is  to  open  a  connecting  channel  through  the  crests  of  the  ledges, 
and  confine  to  this  channel  so  much  of  the  water  as  may  be  necessary  to  afford  the  re- 
quired depth  of  the  shoals.  There  are  a  very  few  cases  of  shallow  water  on  the  bed- 
rock and  small  rock  shoals,  where  it  will  be  necessary  to  confine  and  dam  back  th& 
water  so  as  to  give  sufficient  depth  of  water  over  them.  At  the  head  of  man^  of  the 
ahoals  the^e  is  one  and  sometimes  several  narrow  ledges  rising  almost  vertically  to 
the  height  of  several  feet  above  the  bed-rock,  thus  forming  a  dam  that  forces  tha 
water  to  nse  over  it,  making  a  deep  pool  above  and  increasing  the  natural  fall  of  the 
shoal  below.  This  peculiar  fact  can  be  made  very  useful,  if  due  care  is  used  in  blast- 
ing a  channel  of  the  proper  width  and  depth  through  these  ledges.  Long  and  Poor 
Valley  shoals  are  the  two  most  serious  obstructions  to  navigation  in  th^  river,  and 
thev  are  very  similar  in  their  leading  characteristics ;  both  are  very  long  and  shallow ; 
botJi  have  a  heavy  but  comparatively  uniform  descent  over  low  continuous  ledges  of 
hard  rock,  and  neither  has  any  sndaen  jump-offs ;  both  were  once  improved  by  the 
State ;  and  at  the  Poor  Valley  Shoals  the  dams  are  yet  serviceable  and  do  much  good ;  but 
at  Long  Shoals  the  dams  have  been  nearly  destroyed.  At  Poor  Valley  Shoals  the  total 
fall  can  be  reduced  and  better  distributed,  and  the  estimates  provide  for  repairing 
and  strengthening  the  old  dams,  and  for  building  new  ones,  &c.,  and  by  these  means- 
nearly  all  the  water  at  ordinary  stages  can  be  made  to  pass  through  the  improved 
channel,  and  it  will  be  of  sufficient  depth  at  all  times. 

At  Long  Shoals  the  total  fall  cannot  be  reduced,  bat  it  can  be  made  nearly  uniform 
by  a  connecting  channel  through  the  crests  and  high  ledges,  and  most  of  the  water 
can  be  led  to  this  channel  and  confined  therein  by  stone  dams.  These  constructions, 
will  make  a  very  rapid  current  in  the  improved  channel  at  both  these  shoals;  and  some 
provision  for  assisting  ascending  boats  will  in  time  be  necessary,  and,  if  the  navigation 
should  ever  increase  sufficient^  to  Justify  the  expense,  it  would  be  advisable  to  put 
in  locks  at  both  these  shoals.  There  are  no  serious  obstructions  to  the  free  navigation 
of  the  Holston  other  than  the  shoals.  The  only  bridge  across  the  river  in  these  80 
miles  is  the  railroad  bridge  to  Rogersville,  and  it  is  so  nigh  that  it  is  no  real  obstruc- 
tion. There  is  only  one  mill-dam,  and,  as  it  does  not  extend  entirely  across  the  river, 
it  does  not  interfere  much  with  the  passage  of  boats  up  or  down.  There  are  numeroua 
fish-trap  dams,  and  the  estimates  provide  for  the  removal  of  such  parts  as  obstruct 
the  best  channel.  The  total  fall  of  the  Holston  in  the  80  miles  exaihined  is  about 
280  feet,  or  3.5  per  mile  of  average  fall ;  over  200  feet  of  this  was  measured  with  a 
pocket  level  and  the  rest  was  estimated.  Of  the  total  fall  some  230  feet  is  at  theshoala 
and  ripples.  The  highest  fiood  ever  known  in  this  part  of  the  Holston  River  was  in 
1867,  when  it  was  at  the  following  heights  above  low-water:  At  18  miles  below  th» 
j  auction  of  the  North  Fork  it  was  31  feet ;  at  42  miles  it  was  41  feet;  at  59  miles,  at  the 
pool  below  Poor  Valley  Shoals,  it  was  40.5  feet ;  at  67  miles  it  was  39.3  feet ;  and  at 
74  miles  below  the  junction  of  the  North  Fork  it  was  38  feet  above  low-water.  In 
snch  a  flood  the  river  spreads  over  the  highest  bottoms  and  presents  a  comparatively 
uniform  flood  line ;  in  ordinary  freshets,  when  the  river  remains  within  its  banks,. 
there  is  not  such  a  uniformity,  and  in  most  oases  the  river  dams  back  upon  the  fou& 
of  the  shoals  and  give  them  considerable  relief;  it  is,  however,  of  comparatively  short 
duration. 

The  estimates  for  this  80  miles  provide  for  the  excavation  of  5,430  cubie  yards  of 
loose  rock  and  gravel,  and  20,060  cubic  yards  of  solid  rock,  for  building  21,650  cubio 
yards  of  stone  dams,  and  for  the  removal  of  six  snags,  at  a  cost  of  $127,765,  being  at 
an  average  cost  of  $1,600  per  mile. 

The  estimate  of  quantities  is  believed  to  approximately  represent  what  will  be  actu- 
ally found  necessary  to  execute  the  improvements  here  contemplated.  The  estimate 
of  cost  is  designed  to  cover  not  only  the  actual  work  here  specified,  but  the  cost  of 
such  auxiliary  works  as  may  be  necessary  to  properly  execute  this  work.  Allowance 
has  also  been  made  for  the  usual  increase  of  cost  arising  from  delays  and  interruptions 
incident  to  a  river  of  this  character.    The  estimate  is  based  on  doing  the  work  to  the 
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best  advantage  with  proper  equipment,  and  working  continuously  dniing  the  whok 
of  the  working  season. 

There  is  a  l^rge  area  of  country  tributary  to  the  Holston  River^  and  much  of  it  is 
well  settled  and  well  improTed,  and  part  of  the  products  of  the  rarms,  mills,  mines, 
and  quarries  of  this  large  section  even  now  find  their  way  to  market  by  river.  If  these 
improvements  should  l^  executed  they  would  add  greatly  to  the  value  of  all  the  lands 
near  the  river,  and  would  afford  all  the  people  cheap,  easy,  and  reliable  access  to  their 
best  markets  at  all  seasons  of  the  vear.  So  great  has  been  the  demand  for  steam  umvU, 
gation  that  several  parties  have  already  tried  to  run  small  steamboats  here,  and  other 
parties,  who  now  flat-boat  it,  say  they  will  put  on  strong,  light-draught  steamboats  if 
the  river  is  so  improved  as  to  permit  them  to  navigate  it  regularly  in  safety.  The  in- 
terests to  be  subserved  by  these  improvements  are  so  great  and  so  extended  as  to  affect 
large  numbers  of  the  people  in  the  counties  through  wnich  the  river  runs,  and  I  forbear 
to  attempt  any  enumeration  of  these  interests  here.  I  have  heard  the  people  at  differ- 
ent points  along  this  river  state  the  advantages  of  the  improvement  of  the  river  to 
their  section,  and  I  have  duly  considered  the  expense  of  overcoming  the  obstacles  to 
the  safe  navigation  of  the  Holston,  and  I  am  fully  convinced  that  this  river  should  be 
improved  as  soon  as  possible  to  the  extent  provided  for  in  these  estimates. 

Respectfully  submitted. 

W.  G.  Saxhorn, 
AasUtant  Engineer, 

M%j.  W.  R.  Kino, 

Corps  of  Engineers,  U,  S,  A, 
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examination  of  powell  river,  virginia  and  tennessee. 

United  States  Engineer  Office, 
Chattanooga^  Tenn.j  February  17, 188L 

General  :  I  have  the  honor  to  report  that  the  examinatioii  of  Powell 
Eiver,  in  counties  of  Lee,  in  Yir^nia,  and  of  Hancock  and  Claiborne, 
in  Tennessee,  has  been  completed  in  accordance  with  your  instmctionB 
of  July  28,  1880. 

The  nature  of  this  stream  is  such  that  it  can  only  be  used  for  down- 
stream navigation  by  rafts  and  flat-boats,  and  cannot  be  made  naviga- 
ble for  steamboats,  except  at  an  enormous  expense  for  locks,  dams,  &c 
The  present  and  near  prospective  needs  of  commerce  seem  to  require 
only  a  small  outlay  for  removing  gravel  bars,  bowlders,  and  other  ob- 
structions above  low-water,  so  as  to  facilitate  the  passage  of  boats 
and  rafts  on  medium  stages  of  the  river.  Assistant  Engineer  W.  6.*  San- 
bom,  who  made  the  examination,  and  whose  report  is  appended  hereto, 
estimates  that  this  can  be  done  for  $35,580,  which  will  probably  be  suf- 
ficient. 

An  examination  of  this  river  was  made  in  1875  by  Mi-.  W.  M.  Gordon 
{see  Beport  of  the  Chief  of  Engineers,  1876),  whose  estimate  for  improve- 
ments of  a  similar  character  to  those  herein  recommended  was  124,000. 

The  area  drained  by  Powell  Eiver  is  1,322  square  miles,  with  a  popu- 
lation of  42,407,  and  an  estimated  valuation  of  $7,445,136. 


Powell  River  is  in  the  collection  district  of  New  Orleans. 

Very  respectfully,  your  obedient  servant. 
The  Chiep  op  Engineers,  U.  S.  A. 


W.  R  King, 
Major  of  Engineert, 
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REPORT  OF  MR.  W.   Q.   SANBORN^   ASSISTANT  ENOINEER. 

Chattanooga,  Tenn.,  Febnuiry  17,  1881. 

Major  :  I  have  the  honor  to  Bnbmit  the  following  preliminary  report  on  the  recon- 
^naissance  of  Powell  River  firom  Shaver's  Ford,  in  Lee  Conn ty,  Virginia,  to  its  j auction 
^with  the  Clinch  River : 

It  now  reqaires  a  tide  of  5  feet  in  the  lower  and  6^  feet  in  the  upper  part  of  Powell 
iCU.ver  to  maKe  a  boating  tide  for  the  ordinary  flat-boats  now  used.  To  improve  this 
cciver  so  that  flat-boats  might  safely  ran  on  a  ^  to  4  feet  tide  woald  require  the  folio w- 
ving  expenditures  : 

.  For  the  removal  of  2,750  cubic  yards  of  sand  and  gravel,  at  60  cents $1, 650 

For  the  removal  of  6,250  cubic  yards  loose  rock,  at  80  cents 5, 000 

.  For  the  removal  of  6,000  cubic  yards  solid  rock,  at  $1.80 10,800 

For  the  removal  of  sna^s,  drift,  and  cutting  trees 1,200 

.  For  building  4,000  cubic  yards  wing-dams,  at  |2.75 11, 000 

:  29,650 

Add  20  per  cent,  for  engineering  and  contingencies 5,930 

Total  cost  of  Improvement 35,580 

Most  of  the  excavation  will  be  above  low-water,  easily  accessible  and  easily  disposed 
of  without  moving  it  far.  I  would  most  earnestly  recommend  the  improvement  of 
this  river.  It  is  the  only  outlet  for  the  surplus  products  of  the  lar^e  and  fertile  country 
bordering  upon  it.  The  Clinch,  Powell,  and  Cumberland  mountams  hem  in  this  region 
and  prevent  outlet,  save  by  this  one  natural  channeL  All  the  people  here  are  deeply 
interested  in  this  improvement,  as  they  see  in  it  the  only  relief  they  can  have  from  the 
continual  losses  to  which  they  are  subjected.  I  found,  upon  careful  investigation, 
that  in  twelve  years  over  twenty  boats  have  been  wrecked,  and  their  cargoes  lost,  to  say 
nothing  of  those  that  have  been  more  or  less  seriously  injured.  The  value  of  these 
boats  and  cargoes  amounts  to  more  than  the  cost  of  the  improvements  here  recom- 
mended. I  found  also  that  large  losses  have  been  occasioned  in  the  upper  part  of  the 
river  by  the  tides  being  insufficient  in  the  present  condition  of  the  river,  to  permit 
them  to  ship  off*  their  surplus  products.  There  are  so  many  dangerous  places  in  the  river 
that  boatmen  dare  not  run  after  dark ;  they  have  to  tie  up  and  wait  for  daylight,  and 
sometimes  the  water  falls  so  fast  during  the  long  winter  nights  that  they  lose  the  tide, 
and  have  to  wait  there  until  another  occurs.  Perhaps  I  cannot  better  illustrate  the 
tax  of  navigating  this  river  than  by  stating  the  fact  that  at  Shaver's  Ford  wheat  now 
sells  at  40  cents  less  per  bushel  than  at  Cnattanooga,  while  the  freight,  at  shipper's 
risk,  is  only  15  cents  per  bushel,  thus  leaving  25  cents  per  bushel,  or  33^^  per  cent,  of 
its  initial  value,  to  cover  the  risks  and  profits  of  river  navigation. 

I  found  it  would  be  difficult  to  get  accurate  and  reliable  information  of  the  number 
of  flat-boats  that  annually  left  the  Powell  River ;  I  therefore  procured  from  twenty- 
nine  boat  yards  on  the  river  the  number  of  flat-boats  that  they  had  built  for  a  certain 
period  of  years,  and  made  an  average  of  them  for  one  year,  and  the  sum  of  these 
averages  gave  one  hundred  and  twenty-nine  flat-boats  as  the  average  for  one  year  for 
this  period  of  vears.  As  the  commerce  of  this  river  is  on  the  increase,  this  average  for 
Aeveral  years  aoes  not  as  well  represent  its  present  amount  as  the  fact  that  in  the 
reconnaissance  I  found  thirty  boats  waiting  to  leave  on  the  next  tide  (although  the 
previous  tide  occurred  only  three  weeks  before),  and  others  in  process  of  construction. 
Zinc,  lead,  and  iron  are  found  in  inexhaustible  quantities  at  and  near  the  river,  and 
they  now  afford  considerable  commerce,  and  are  rapidly  developing  into  extensive 
interests.  Coal  is  found  abundantly,  but  is  not  now  mined  for  shipment.  The  timber 
interest  is  very  large  and  rapidly  developing.  During  the  examination  I  counted  one 
hundred  and  eleven  rafts  of  logs  ready  to  leave  on  the  next  tide,  and  the  workmen 
were  busy  hauling  in  more  logs ;  some  of  these  rafts  contained  90  to  100  logs,  but  I 
mippose  the  average  of  all  would  not  exceed  70  logs  to  the  raft.  I  could  not  obtain 
reliable  information  of  the  number  of  rafts  leaving  Powell  River  during  any  definite 
period  of  time. 

The  guesses  of  parties  of  whom  I  inquired  ranged  from  200  to  1,000  rafts  per  annum. 
I  suppose  the  average  of  these  two  would  be  reasonably  close. 

In  1844  the  State  of  Tennessee  spent  some  |7,000  for  the  improvement  of  Powell  River 
within  her  limits,  and  has  done  nothing  for  it  since.  Within  the  last  three  years  the 
Union  County  Zinc  Company  have  spent  some  |2,000  improving  the  river  below  their 
mines.  The  people  and  boatmen  have  done  all  they  could,  and  now  they  appeal  to  the 
United  States  to  give  them  the  aid  necessary  to  make  navigation  safe  and  reliable, 
«nd  I  heartily  indorse  the  improvement  of  this  river. 

Respectfully  submitted. 

W.  G.  Sanborn, 

Maj.  W.  R.  Kmo,  Assistant  Engineer, 

Corps  of  Engineers,  U,  8,  A, 
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X  17. 

EXAMINATION  FOR  A  CANAL  TO  CONNECT  THE  WATERS  OF  THE  SAVAN- 
NAH RIVER  WITH  THOSE  OF  THE  HIWA8SEE  AND  TENNESSEE. 


United  States  Enghneeb  Office, 

Chattanoogaj  Tenn.y  January  14,  1881. 

Oeneral:  I  have  the  hoBor  to  state  that  the  examination  of  ^'the 
headwaters  of  the  Savannah  River  in  connection  with  the  headwaters  of 
the  Hiwassee  and  Tennessee  rivers,"  with  a  view  to  ascertaining  if  the 
waters  of  the  last-mentioned  streams  can  be  nnited  with  those  of  the 
Savannah  by  means  of  a  canal,  has  been  completed,  and  to  snbmit  the 
following  report  thereon. 

Referring  to  the  small  map,  herewith,  it  will  be  seen  that  the  connec- 
tion of  the  waters  in  question  would,  if  practicable,  form  a  link  in  a  chain 
of  water  communication  between  the  Ohio  Eiver  and  the  Atlantic  coast; 
which,  on  account  of  its  directness  and  climatic  advantages,  would  be 
one  of  the  most  important  transportation  routes  in  the  United  States. 
In  fact  it  would  combine  in  a  remarkable  degree  the  advantages  of  the 
Mississippi  Eiver,  which  is  open  throughout  the  year,  and  of  the  Erie 
Canal,  which,  in  spite  of  its  being  frozen  up  five  months  in  the  year,  forms 
an  invaluable  artery  of  commerce  between  the  great  agricultui^  and 
manufacturing  areas. 

There  is  but  one  serious  engineering  question  in  regard  to  the  feasi- 
bility of  this  transportation  route,  viz,  the  question  of  lockage.  Had 
the  topography  of  the  country  been  such  that  navigable  water  of  the 
Tennessee  could  have  been  reached  from  the  Savannah  by  simply  dig- 
ging a  canal  across  the  divide,  and  without  locks  or  even  with  a  smsdl 
number  of  them,  the  connection  would  no  doubt  have  been  made  years 
ago,  and  its  commercial  value  would  have  been  incalculable. 

The  existence  of  a  summit,  to  be  overcome  by  locks,  detracts  from  the 
commercial  value  of  the  route  in  two  ways,  viz,  it  increases  the  cost  of 
the  improvement  in  the  first  instance,  and  secondly,  it  increases  the 
time  and  cost  of  transit,  which  virtually  lengthens  the  route,  and  thus 
tends  to  neutralize  its  advantages  over  other  routes. 

To  ascertain  exactly  the  extent  of  these  disadvantages  would  require 
a  detailed  survey,  which  did  not  come  within  the  scope  of  the  present 
examination,  but  we  can,  in  a  general  way,  estimate  some  of  the  more 
important  elements  involved  from  data  now  available. 

The  route  in  question  should  be  made  navigable  for  the  same  class  of 
boats  that  can  navigate  the  Tennessee  and  Savannah  rivers.  The  locks 
and  canal  trunk  should,  therefore,  be  of  the  same  dimensions  as  those 
now  building  at  Muscle  Shoals  on  the  Tennessee  Kiver,  which  will  pass 
boats  300  feet  long,  00  feet  wide,  and  drawing  5  feet  of  water.  Smaller 
boats  could,  of  course,  be  provided  for  at  considerably  less  cost,  which 
might  answer  for  local  traffic ;  but  the  magnitude  of  the  proposed  work 
is  such  that,  if  undertaken  at  all,  it  should  be  done  on  a  scale  that  would 
enable  it  to  compete  successfully  with  existing  through  routes. 

Beferring  more  particularly  to  the  Hiwassee  route,  it  is  found  that, 
from  the  navigable  waters  of  the  Hiwassee  at  Charleston,  Tenn.,  to 
the  summit  at  Hightower  Gap,  a  difference  of  level  of  1,300  feet  must 
be  overcome  by  lockage,  and  from  the  summit  to  Augusta,  on  the  8a- 
vannah,  1,850  feet,  the  distance  being  291  miles. 
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The  total  lockage  would  therefore  be  3,1^  feet,  and  assaDiing  that 
the  ordinary  form  of  canal-lock  is  to  be  used,  and  that  the  canal  trunk 
9.nd  dams  can  be  so  located  as  to  admit  of  locks  of  an  average  lift  of  15 
feet,  it  would  require  210  locks,  or  about  three  times  the  number  on  the 
Brie  Canal. 

An  important  question  naturally  comes  in  at  this  point  as  to  whether 
a  considerable  number  of  these  locks  cannot  be  replaced  to  advantage 
by  inclined  planes,  similar  to  the  outlet  lock  above  Georgetown,  D.  C. 
If  so,  a  very  great  reduction  in  cost  can  be  effectedin  that  way.    With 
this  view  Mr.  Whinery  was  instructed  to  observe,  as  far  as  practicable, 
whether  the  topography  of  the  country  was  favorable  to  this  plan,  and 
it  appears  from  his  examination  that  in  the  vicinity  of  the  summit  there 
£tre  a  number  of  places  where  the  inclined  plane  could  be  used  to  ad- 
vantage, and  a  more  extended  survey  may  show  that  it  can  be  quite 
generally  used.    If  so,  the  advantage  to  be  expected  will  be  apparent 
ifxom  the  following  rough  estimate. 

On  the  west  side  of  Hightower  Gap  the  fall  is  about  400  feet  in  1 
S3aile,  which  would  require  27  locks  at  an  average  cost  of,  say,  $150,000 
^^ach,  or  a  total  cost  of  $4,050,000.  I  believe  the  same  lift  can  be  over- 
by  an  inclined  place  for  $500,000,  or  about  one-eighth  the  cost  of 
locks.  In  this  estimate  I  have  not  undertaken  to  compare  the  rela- 
costs  of  canal  trunk,  dams,  &c.,  in  the  two  cases,  but  have  no  doubt 
the  advantage  being  decidedly  in  favor  of  the  inclined  plaue  in  these 
Items,  as  well  as  in  the  economy  of  water,  since  it  could,  if  necessary, 
operated  by  steam,  and  there  would  then  be  no  loss  of  water  except 
:£rom  leakage  and  evaporation. 

It  will  be  seen,  then,  that  the  cost  of  the  proposed  improvement  may 
l^y  the  use  of  inclined  planes  be  greatly  reduced  from  what  the  amount 
of  lockage  would  seem  to  indicate,  and  there  would  also  be  a  great  sav- 
ing in  time  of  transit  from  the  same  cause. 

As  to  the  relative  feasibility  of  the  Little  Tennessee  and  Hiwassee 
routes,  it  appears  that  the  former  has  a  considerable  advantage  in  regard 
to  a  summit  level  without  a  tunnel,  and  to  the  amount  of  lockage ;  but 
the  Hiwassee  route  is  about  110  miles  shorter,  and  strikes  the  Tennes- 
see River  below  the  mouth  of  the  Clinch,  which  greatly  increases  its 
volume,  and  below  the  troublesome  shoals  between  the  mouth  of  the 
Hiwassee  and  that  of  the  Little  Tennessee. 

In  order  to  a  full  investigation  of  the  merits  of  these  routes  the  fol- 
lowing information  will  be  necessary : 

1.  The  cost  of  improving  the  Hiwassee,  Little  Tennessee,  and  Savan- 
nah rivers  up  to  the  head  of  practicable  slackwater  navigation. 

2.  Exact  profiles  of  the  routes  through  Hightower  and  Kabun  gaps, 
with  cross  sections  at  suitable  points,  from  which  it  can  be  determined 
to  what  extent  the  inclined-plane  system  can  be  utilized  and  estimates 
of  the  cost  of  building  the  necessary  canal  can  be  made. 

3.  A  comparison  of  the  cost,  distances,  lockage,  &c.,  of  the  Hiwassee 
and  Little  Tennessee  routes  with  each  other,  and  with  the  corresponding 
elements  of  the  route  via  Tennessee,  Coosa,  and  Ocmulgee  rivers  sur- 
veyed in  1874.  (See  Appendix  C  C,  page  658,  Report  of  Chief  qf  En- 
gineers, 1875.) 

By  making  use  of  certain  railroad  surveys  that  have  been  made  over 
a  part  of  the  route,  the  necessary  survey  ought  not  to  cost  more  than 
$15,000,  and  could  easily  be  made  during  one  summer. 

I  would  therefore  respectfully  suggest  an  appropriation  of  that  amount, 
if  Congress  decides  to  take  further  action  in  regard  to  this  route. 
119  E 
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A  detailed  accoant  of  Mr.  Whinery's  examination  will  be  found  in  his 
report  herewith. 
Respectfully  submitted.  W.  R.  King, 

Major  of  Engineera. 
The  Chief  of  Engineers,  U.  8.  A. 


REPORT  OF  HR.   8AMUBL  WHINERT,   ASSISTANT  BKUINKER. 

Whkelkr^s  Station,  Ala.,  December  9,  1880. 

Major:  I  have  the  honor  to  submit  the  following  report  of  an  examination  made 
in  compliance  with  your  instrnctions.  of  *Hbe  headwaters  of  the  Savannah  River,  in 
connection  with  the  headwaters  of  tne  Hiwaasee  and  Tennessee  rivers,  with  a  view 
of  ascertaining  if  a  summit  level  can  be  secured  of  the  waters  of  these  reepectiTe 
streams,  so  as  to  nnite  them  by  a  canal ;  that  is  to  say,  to  ascertain  if  the  waters  of 
the  Hiwassee  and  Tennessee  rivers  can  be  united  with  the  waters  of  the  Savannah 
River  by  means  of  a  canal.''    (River  and  harbor  act  approved  June  14,  1880.) 

The  examination  was  begun  on  the  1st  day  of  November,  1880,  and  about  ten  days 
were  occupied  in  the  work ;  it  extended  from  the  junction  of  the  Telula  and  Chattooea 
rivers,  up  the  former  and  Dick's  Creek  to  Hightower  Gap,  and  thence  down  Hi|^- 
tower  Creek  to  the  Hiwassee  River  in  one  direction,  and  from  same  point  up  the 
Chattooga  and  Sticoa  Creek,  to  Rabun  Gap,  and  thence  down  the  Little  Tennessee 
River  to  Franklin,  N.  C. 

Pocket  instruments  only  were  used;  the  elevations  were  determined  by  aneroid 
barometers,  three  of  which  were  used,  and  the  elevations  computed  from  the  mean  of 
the  three  readings,  corrected  for  the  temperature  of  the  air  and  for  the  variationa  of 
the  standard  barometer  at  the  Signal  Service  office  at  Atlanta. 

Wherever  possible  the  elevations  thus  obtained  were  checked  by  readings  at  points 
on  the  various  railroad  surveys  in  the  vicinity,  whose  elevations  above  toe  sea  were 
known.  When  the  observations  were  reduced  it  wan  found  thatv^  notwithstanding  the 
unfavorable  weather  that  prevailed  during  nearly  the  whole  of  the  time,  the  results 
were  very  satisfactory. 

The  headwaters  of  the  Hiwaasee  and  Tennessee  are  separated  from  those  of  the 
Savannah  by  the  Blue  Ridge  Mountains,  and  the  contemplated  canal  most  be  carried 
over  that  range.  The  average  elevation,  above  the  sea,  of  its  summit,  is  about  3,000 
feet,  but  there  are  depressions,  or  gaps,  where  the  summit  is  much  below  that  height. 
Through  one  of  these  depressions  the  canal  must  pass  if  built,  and  the  feasibility  of 
the  whole  proiect  will  depend  largely  upon  the  question  whether  it  is  practicable  to 
construct  and  operate  a  canal  over  these  summits.  My  examination  was  therefore 
mainly  confined  to  these  passes  and  the  descent  from  them  on  either  side. 

The  lowest  gap  between  the  headwaters  of  the  Hiwassee  and  the  Savannah  rivers  is 
Hiffhtower  Gapj  situated  about  6^  miles  south  of  the  Georgia  and  North  Carolina  line, 
ana  about  14  miles  west  of  Clayton,  Rabun  County,  Georgia.  The  summit  of  this  gap 
is  about  2,650  feet  above  the  sea ;  its  western  slope  is  drained  by  Hightower  Creek, 
which  flows  into  the  Hiawassee  about  6  miles  from  the  gap.  Its  junction  with  the 
Hiawassee  has  an  elevation  of  about  1,900  feet  above  the  sea,  making  the  descent  from 
the  summit  of  the  gap  750  feet ;  400  feet  of  this  descent  occurs  within  the  first  mile 
from  the  summit,  and  the  balance  is  pretty  evenly  distributed  over  the  remainder  of 
the  distance. 

The  eastern  slope  of  the  gap  is  drained  bv  Dick's  Creek,  a  tributary  of  the  Telula 
River,  which  it  reaches  in  about  7  miles,  flowing  in  a  southeasterly  direction ;  the 
elevation  of  its  mouth  is  about  1,780  feet  above  sea  level,  a  descent  of  870  feet  from  the 
summit,  about  400  feet  of  which  occurs  within  1^  miles  of  the  summit. 

Both  Hightower  Creek  and  Dick's  Creek  are  small  streams,  and  the  question  of  a 
sufficient  water  supply  for  the  summit  level  of  a  canal  through  this  gap  must  be  con- 
sidered at  the  outset. 

I  assume  that  the  canal  contemplated  should  have  locks  not  less  than  20  feet  by  120 
feet,  with  lifts  of  about  12  feet  each,  and  that  provision  should  be  made  for  a  maximum 
passage  of  at  least  100  boats  per  day. 

According  to  the  latest  and  best  authorities  on  the  subject,*  the  amount  of  water 
necessary  to  operate  the  summit  level  of  a  canal  is  given  by  the  formula 

«  lien 


*  See  '^Constructions  des  Canaux  et  des  Chemins-de  fer,"  Paris,  1861 ;  Report  on  the 
Mame-Rhine  Canal,  by  Inspector-General  Graeff;  also  discussion  of  the  above  report 
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In  which 

C  as  total  adblc  feet  of  water  consamed,  per  rutiaing  foot  of  the  summit  level  per  24 

hotum. 
c  S3X  cubic  feet  of  water  required  to  supply  losses  by  filtration,  evaporation,  losses  at 

locks,  &.C.,  =  6. 
«  SK  cubic  prism  of  lift. 
n  =  the  maximum  number  of  boats  passing  daily  =  100. 

Assuming  that  the  summit  level  is  6  miles  long,  we  find  that  the  total  amount  of 
yrmter  required  will  be  about  4,500,000  cubic  feet  for  each  24  hours.    This  would  re- 
.  quire  the  constant  discharge  of  a  stream  with  a  cross-section  of  20  square  feet,  with 
a  mean  velocity  of  3  feet  per  second. 

Owing  to  the  recent  rains  I  could  not  ascertain  accurately  the  minimum  flow  of  the 
stream  examined  by  me,  but  I  am  satisfied  that  both  Dick's  Creek  and  Hightower 
Creek  combined  will  not  furnish  that  amount  of  water  until  long  after  their  beds  drop 
below  any  practicable  summit  level  for  a  canal  through  the  gap  under  consideration. 
By  fixing  tne  summit  level  of  the  canal  at  an  elevation  of  2,000  feet  above  sea  level^ 
which  would  necessitate  the  construction  of  a  tunnel  about  5  miles  long,  it  is  probable 
that  the  supply  of  these  streams  at  that  elevation,  supplemented  by  storage-reservoirs, 
w^ould  furnish  an  adequate  supply  of  water  to  work  the  canal.  Suitable  locations  for 
Buch  reservoirs  can,  I  think,  be  found  in  the  valleys  of  the  tributaries  of  Hightower 
Creek. 

From  the  western  portal  of  this  tunnel  the  canal  would  follow  down  the  valley  of 
Hightower  Creek  to  the  Hiawassee  River,  a  distance  of  3^  miles.    The  lockage  in 
this  distance  would  be  about  100  feet,  and  the  topography  is  very  favorable  for  the 
construction  of  a  canal. 

I  am  not  aware  that  any  surveys  or  examinations  of  Hiwassee  River,  with  the  view 
of  making  it  navigable,  have  been  made  between  the  mouth  of  Hightower  Creek  and 
Savannah  Ford ;  an  examination,  however,  was  made  in  1874  fW>m  Savannah  Ford  to 
.  the  mouth  of  the  river,  and  estimates  submitted  for  its  improvement^  by  securing  a- 
ch^nnel  of  2  feet  in  depth  at  low-water.  (See  Report  of  Chief  of  Engineers  for  1^5, 
Part  I,  pages  809  to  813.) 

But  tne  fact  that  it  flows  through  a  mountainous  region,  and  that  the  fall  from  the 
mouth  of  Hightower  Creek  to  the  mouth  of  Hiwassee  is  at  least  1,200  feet,  or  about 
12  feet  to  the  mile,  would  indicate  that  such  improvement  would  involve  great  engi- 
neering difficulties  and  heavv  expense. 

From  the  eastern  portal  of  the  tunnel  the  canal  would  descend  Dick's  Creek  to  ita 
junction  with  Telula,  or,  as  it  is  called  at  this  point,  Terroree  River,  and  thence  down 
that  stream  to  the  navigable  waters  of  the  Savannah.  Dick's  Creek  is  a  rapidly  de- 
scending stream,  with  a  narrow  and  tortuous  valley,  hemmed  in  by  precipitous  hills, 
and  the  construction  of  a  canal  along  it  would  be  very  difficult  and  expensive.  The 
descent  from  the  eastern  port<al  of  the  tunnel  to  Telula  River  is  about  320  feet,  and 
the  lockage  would  be  pretty  evenly  distributed  over  the  whole  distance  of  about  3^ 
miles.  Telula  River,  at  the  junction  of  Dick's  Creek,  is  a  stream  about  65  feet  wide 
and  H  feet  deep,  and  firom  this  point  on  the  method  of  improvement  by  slackwater 
navigation  might  be  adopted.  The  rate  of  descent  to  the  head  of  Telula  Falls,  a  dis- 
tance of  20  miles,  is  about  15  feet  per  mile,  and  no  very  serious  obstacle  would  be  met 
with  in  this  distance,  though  the  work  would  be  expensive.  At  Telula  Falls  the  river 
cuts  through  a  spur  of  Telula  or  Chattahoochee  Ridge.  The  stream  rushes  through  a 
narrow  caflon  with  perpendicular  walls  from  100  to  500  feet  high.  There  are  a  num- 
ber of  almost  perpendicular  falls  from  25  to  90  feet,  and  between  these  the  stream  is  a 
mshing  torrent. 

From  the  head  of  the  falls  to  the  junction  of  the  Chattooga,  a  distance  of  4  miles, 
the  descent  is  about  680  feet.  This  part  of  the  river  would  present  very  great  engi- 
neering difficulties,  and  could  only  be  made  navigable  at  enormous  expense. 

by  Col.  W.  E.  Merrill  and  Assistant  Engineer  Thomas  S.  Sedgwick,  in  reports  on  the 
survey  for  the  extension  of  the  Chesapeake  and  Ohio  Canal  in  Report  of  Chief  of  En- 
gineers for  the  year  1876.  part  2,  page  58,  et  seq. 

I  have  adopted  Colonel  Sedgwick's  factors,  except  for  the  value  of  c,  which  I  have 
diiuininhed  to  6,  for  the  following  reasons: 

1.  While  the  loss  by  filtration,  &c.,  is  much  greater  during  the  first  few  months  after 
the  canal  is  filled,  the  number  of  boats,  ft,  is  likely  to  pass  through  the  canal  during 
that  time,  will,  for  obvious  reasons,  be  far  below,  and  probably  only  a  small  fraction 
of^  the  maximum  allowed,  and  consequently  the  surplus  of  water  allowed  for  lockage 
will  more  than  supply  the  greater  loss  by  filtration. 

2.  At  Hightower  Gap  the  greater  part  of  the  summit  level  will  be  in  the  summit 
tunnel,  where  the  losses  represented  by  o  will  be  almost  nothing.  There  would  be  no 
tunnel  at  Rabun  Qap,  but  the  summit  level  would  be  at  least  two  miles  shorter  than 
that  assumed  at  Hightower  Gap,  and  the  amount  of  water  required  there  will  not  be 
^rreater  than  at  Hightower. 
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The  elevation  above  the  sea  of  the  janction  of  the  Teltila  and  Chattoof^  riveTB,  as 
determined  from  the  readings  of  the  aneroid  barometers,  is  780  feet.  This  elevation 
is  probably  not  far  from  correct.  The  elevation  of  the  river  at  the  crossing  of  the 
Atlanta  and  Charlotte  Air  Line  Railroad,  10  miles  below  the  junction,  as  fomisbed 
roe  by  Ira  Sage,  esq.,  chief  engineer  of  the  road,  is  709  feet,  and  the  fall  of  the  rivtf 
between  the  two  points  is  given  by  Mr.  Carson,  in  the  report  referred  to  below,  as  106 
feet,  wliich  would  make  the  elevation  of  the  junction  of  the  rivers  814  feet. 

The  Savannah  River,  below  the  junction  of  the  Telula  and  the  Chattooga,  was  ex- 
amined in  the  antum  of  1878,  by  Mr.  J.  P.  Carson,  civil  engineer,  under  instruction 
of  Greneral  Gilmore,  of  the  Engineer  Corps,  and  his  report  will  be  found  on  page  TbOj 
Part  I,  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1879. 

A  canal  connecting  the  headwaters  of  the  Savannah  and  the  Little  Tennessee  mnst 
pass  through  Rabun  Gap,  one  of  the  most  remarkable  depressions  in  the  Blue  Ridge. 
It  is  situated  3^  miles  directly  north  of  Clayton,  Ga.  The  elevation  of  its  summit 
above  sea  level,  as  determined  by  the  surveys  for  the  Old  Blue  Ridge  Railroad,  and 
confirmed  by  later  survey's,  is  2,044  feet.  Tte  turnpike  from  Clayton  to  Franklin,  N. 
C,  passes  through  it,  and  to  the  traveler  passing  along  this  roaa,  it  has  the  appear- 
ance of  a  narrow  valley  separating  two  parallel  ridges,  rather  than  a  gap  in  a  great 
dividing  ridge. 

Considerable  streams  flow  into  it  ft'om  the  mountains  on  either  side,  and  so  low  is 
the  summit  that  some  of  these  could  without  difficulty  be  made  to  flow  at  will  into 
either  the  Tennessee  or  the  Savannah  River.  No  tunnel  would  be  required  to  con- 
struct a  canal  through  this  gap,  and  the  depth  of  the  summit  cut  need  not  be  greater 
than  the  saving  of  lockage  would  justify.  ^ 

Within  a  short  distance  northward  a  number-  of  considerable  streams  converge  to 
form  Little  Tennessee  River,  and  at  the  mouth  of  Mill  Creek,  2^  miles  from  the  sum- 
mit, the  surface  of  the  stream  is  only  35  feet  below  the  summit.  At  this  point  tbe  vol- 
ume of  the  stream  was,  when  I  examined  it,  fully  12,000,000  cubic  feet  per  24  hours. 
I  made  numerous  inquiries  of  citizens  in  the  vicinity,  and  their  statements  agreed 
that  the  stream  never  shrank  to  less  than  two-thirds  of  its  volume  at  that  time. 

Adopting  the  same  requirements  for  the  water-supply  of  the  proposed  canal  as  at 
Hightower  Gap,  I  think  there  can  be  no  doubt  that  an  abundance  of  water  to  supply 
the  summit  level  can  be  had  at  this  point. 

Descending  northward,  the  canal  would  follow  the  valley  of  the  Little  Tennessee 
to  Franklin,  N.  C.  The  topogrjipliy  of  this  valley  and  the  character  of  the  stream  is 
well  suited  to  the  construction  of  such  a  work.  The  fall  of  the  stream  is  very  regu- 
lar and  but  little  over  5  feet  per  mile.  The  method  of  slackwater  navigation  mi^ht 
be  adopted  with  advantage.  At  Franklin  the  river  is  150  feet  wide.  The  fluctuation 
due  to  freshets  doe«  not  much  exceed  10  feet  in  height. 

My  examination  did  not  extend  below  this  point. 

An  examination  of  the  river  from  Franklin  to  the  mouth  of  Citico  Creek  was  made 
by  Mr.  Maurice  Kingsley,  pnder  direction  of  Major  McFarland,  in  the  year  1875, 
a  report  of  which  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1876,  Part 
I,  page  716.  Mr.  Kingsley  had  examined  that  part  of  the  river  from  Citico  Creek  to 
its  mouth  in  the  previous  season,  a  report  of  which  will  be  found  in  the  Report  of  the 
Chief  of  Engineers,  as  above  referred  to. 

The  descent  south  of  Rabun  Gap  would  be  via  Clayton,  down  Chechero  or  Sticoa 
Creek  to  the  Chattooga,  and  thence  to  the  confluence  ot  the  Chattooga  and  Telula. 
The  distance  from  Rabun  Gap  to  the  mouth  of  Chattooga  is  about  24  miles,  and  the 
difference  in  elevation  of  the  two  points  is  about  1,260  feet.  The  character  of  the 
Sticoa  and  Chattooga  is  not  very  different  from  the  Telula,  except  that  the  descent  is 
more  evenly  distributed,  there  being  no  obstructions,  such  as  Telula  Falls,  on  the 
Chattoosa. 

As  to  tiie  relative  merits  of  the  two  routes  examined  there  can  be  no  doubt  that,  on 
the  score  of  practicabilitj'  and  economy  of  construction  and  operation,  the  advantage 
is  largely  with  the  Rabun  Gap  route. 

No  summit  tunnel  nor  feed-reservoirs  are  necessary  on  that  route,  and  there  is  no 
question  of  an  ample  supply  of  water. 

The  summit  level  at  Hightower  Gap  has  about  the  same  elevation  above  the  sea  as 
that  at  Rabun  Gap,  and  t^e  amount  of  lockage  would  be  practically  the  same  on  each 
route,  but  at  Hightower  Gap  a  tunnel  5  miles  long  and  extensive  storage  reservoirs 
must  be  constructed,  and  the  supply  of  water  is  not  as  ample  and  reliable  as  at  Rabun 
Gap. 

These  remarks  apply  only  to  that  part  of  each  route  examined  by  me,  and  I  venture 
no  opinion  as  to  the  relative  merits  and  economy  of  construction  over  other  portions 
of  either  route.  On  the  other  hand,  the  advantage  of  directness  and  saving  of  dis- 
tance is  largely  in  favor  of  the  Hiwassee  route. 

The  distance  from  Chattanooga  to  An^usta  via  Tennessee  River,  Little  Tennessee 
River,  Rabun  Gap,  and  Savannah  River  is  in  round  numbers  460  mlies,  while  the  dis- 
tance between  the  same  points  via  the  Tennessee  River,  Hiwassee  River,  Hightower 
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Gap,  and  Savannah  River  is  only  350  miles,  a  difference  in  favor  of  the  latter  route  of 
110  miles. 

It  is  proper,  however,  to  call  attention  to  the  fact  that  the  distance  from  Augusta 
to  the  navigable  waters  of  the  Tennessee  River,  to  Citico  Creek,  on  Little  Tennessee, 
and  to  Charleston,  on  the  Hiwassee,  is  almost  the  same,  about  290  miles. 

While  from  a  purely  engineering  point  of  view  it  is  entirely  practicable  to  connect 
the  headwaters  of  the  Tennessee  River  with  those  of  the  Savannah  by  a  canal,  it  may 
not  be  so  from  an  economic  or  commercial  point  of  view.  I  am  not  certain  that  the 
language  of  the  appropriation  act  providinjg  for  this  examination  authorizes  the  dis- 
cussion of  this  branch  of  the  subject,  and  1  venture  to  do  so  verj'  briefly. 

I  believe  that  the  summit  level  of  the  propose  canal  by  either  of  the  routes  con-, 
sidered  would  be  at  a  greater  elevation  above  the  sea  than  any  one  heretofore  operated, 
or  indeed  seriously  contemplated. 

The  summit  level  of  the  Chesapeake  and  Ohio  Canal,  as  located  a  few  years  since 
is  1,972  feet ;  that  of  the  James  River  and  Kanawha  Canal,  as  finally  located  in  1668, 
is  1,700  feet  above  sea  level.  The  excessive  lockage  on  these  proposed  canals  has 
been,  and  is,  a  very  serious  argument  against  the  propriety  of  building  them. 

The  Erie  Canal  has  654  feet  of  lockage  between  Lake  Erie  and  Troy.  The  Genesee 
Valley  Canal  overcomes  a  summit  of  1,489  feet  above  tide-water,  and  the  Morris  and 
Essex  Canal  overcomes  a  summit  of  1,557  feet  above  the  sea. 

The  amount  of  lockage  that  must  be  used  on  the  routes  that  we  are  considering  to 
overcome  the  summit  elevation  of  2,000  feet,  is,  'm  round  numbers,  between  Charle^n, 
Tenn..  and  Hightower  Gap,  1,300  feet ;  between  the  month  of  Citico  Creek  and  Rabun 
Gap,  1,1U0  feet,  and  between  the  summit  at  either  gap  and  Augusta,  1,850  feet.  In 
this  estimate  is  included  both  the  canal  and  slackwater  lockage  on  the  routes. 

I  have  not  been  able  to  obtain  any  reliable  data  as  to  the  cost  of  lockage  per  ton  of 
freight  for  each  vertical  foot  raised  or  lowere<l  on  American  canals. 

It  is  usual  to  approximate  this  cost  by  estimating  each  look  as  adding  some  assumed 
amount  to  the  actual  length  of  the  canal.  This  assumed  increase  of  length  has  been 
variously  estimated  at  from  ^  to  1^  miles  for  each  lock  of,  say,  1^  feet  lift.  From  the 
information  at  hand  I  think  it  would  be  reasonable  to  assume  "that  each  12  feet  of 
lockage  on  these  canals  would  be  equivalent  to  adding  one  mile  to  the  length  of  the 
canal. 

On  this  basis  the  equated  length  of  these  canals  would  be: 

*  Miles 

Distance  from  Citico  Creek  to  Rabun  Gap 10^ 

Add  1  mile  for  each  12  feet  of  lockage ^ 

Equated  distance,  Citico  to  Rabun  Gap. 201 

Rabun  Gap  to  Augusta    180 

Add  for  l,8f.O  feet  of  lockage 154 

Equated  distance  from  Rabon  Gap  to  Augusta 334 

Total  equated  distance  from  Citico  Creek  to  Augusta 535 

Add  distance  from  Chattanooga  to  Citico  Creek 166 

Equated  distance  from  Chattanooga  to  Augusta 701 

HIWASSEE  ROUTE. 

Miles. 

Distance  from  Charleston,  Tenn.,  to  Hightower  Gap 106 

Add  for  1,300  feet  of  lockage 108 

Equated  distance,  Charleston  to  Hightower  Gap 214 

Distance  from  Hightower  Gap  to  Augusta 185 

Add  for  1,850  feet  of  lockage 154 

Equated  distance  from  Hightower  Gap  to  Augusta 339 

Total  equated  diHtance  from  Charleston  to  Augusta 553 

Add  distance  from  Chattanooga  to  Charleston 55* 

Total  equated  distance  from  Chattanooga  to  Augusta 60H 

It  will  thus  i)e  seen  that  the  exce9«»ive^ockage  onVthese  lines  practically  inrroaHe** 


was  an  nuobstriicted  level  canal  between  the  two  points. 
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No  estimate  that  wonld  be  better  than  mere  gnesswork  of  the  cost  of  constmctinff 
these  improyements  can  be  arrived  at  withont,  at  least,  a  preliminary  instmmental 
survey  oi  the  whole  of  each  route,  but  from  the  nature  of  the  region  traversed  it  is 
certain  that  they  would  be  enormously  expensive. 

If  it  is  thought  that  the  requirements  of  commerce  render  the  constmction  of  a 
canal  necessary  over  one  of  these  routes,  a  complete  and  carefal  survey  should  be  made 
of  both,  in  order  to  determine  accurately  the  comparative  cost  and  relative  merits  of 
each. 

I  may  add  that  materials  for  the  construction  of  such  works,  such  as  timber  and 
stone,  of  first-rate  quality,  are  abundant  over  the  whole  of  either  rout«. 
Very  respectfully,  your  obedient  servant, 

S.   WlONERY, 

M%j.  W.  R.  King,  Asnstanl  Engineer. 

Corps  of  Engineers,  U.  S.  A. 
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examination  of  red  river,  from  port  royal.  montgomery  county, 

tennessee,  to  its  mouth. 

United  States  Engineer  Office, 

Chattanoogflj  Tenn^y  January  13,  1881. 

General:  I  have  the  honor  to  report  that  the  examination  of  "Red 
Eiver,  Tennessee,  from  Port  Royal  to  its  month,"  ha«  been  complete, 
and  to  snbmit  the  report  of  Assistant  Engineer  C.  A.  Turrill,  who  made 
the  examination. 

It  is  believed  that  an  expenditure  of  about  $10,000  upon  the  38  miles 
of  river  examined,  in  removing  snags,  overhanging  trees,  loose  rock, 
and  gravel,  and  in  building  a  few  stone  dams,  would  enable  the  smaller 
boats  from  the  Cumberland  River  to  ascend  this  stream  at  medium 
stages  of  the  water,  and  with  sufficient  frequency  to  carry  oft*  the  heavier 
products  of  the  neighboring  country. 

Before  the  higher  stages  of  the  water  can  be  utilized  in  navigating 
this  stream,  it  will  be  necessary  that  the  bridges  crossing  it  shall  be 
provided  with  draws;  and  for  low- water  navigation,  the  amount  of  work 
necessary  would  be  out  of  all  proportion  to  the  benefits  derived,  especially 
as  all  parts  of  the  stream  below  Port  Royal  are  within  two  or  three 
miles  of  a  railroad. 

This  river  is  in  the  coUection  district  of  New  Orleans,  and  the  nearest  port  of 
delivery,  hy  water,  is  Padncah,  Ky. 


Respectfully  submitted. 

The  Chief  of  Engineers,  U.  S.  A. 


W.  R.  King, 
Major  of  Engineers. 
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report  of  mr.  c.  a.  turrill,  assistant  engineer. 

United  States  Enqineer  Office, 

Nashville,  Tenn.,  December  10,  1880. 

Major:  I  have  the  honor  to  submit  the  following  report' of  the  ''examination  at 
Red  Kiver,  Tennessee,  from  Port  Royal  to  its  mouth,''  at  Clarksville,  Tenn.,  which 
was  made  in  obedience  to  your  instmctions. 

Red  River  is  the  principal  tributary  of  the  Cumberland  River  below  NashviUe.  The 
length  of  river  examined  was  estimated  at  38.17  miles. 

The  compass  and  hand-level  were  used  in  obtaining  the  meanderings  of  the  river 
and  the  approximate  fall  at  the  different  islands  and  shoals  passed,  and  soundings 
were  obtained  throughout  sufficient  to  show  the  character  of  the  stream. 

I  submit  the  following  table  of  approximate  results : 
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Between  the  islands  and  shoals  above  mentioned  are  pools  ranging  in  depth  from.  8 
feet  to  12  feet  at  low- water.  The  banks  are  about  30  feet  above  k>w- water  mark,  and 
the  average  width  of  the  river  is  125  feet. 

There  are  2  turnpike  and  1  railroad  bridges.  Two  of  the  three  have  a  central  pier, 
but  neither  has  a  draw.  Their  heights  above  low-water  mark  are  given  in  the  table 
of  results. 

A  small  steamer  has  been  in  the  habit  of  making  trips  between  Clarksville  and  Port 
Royaly  principally  for  the  purpose  of  bringing  out  tobacco.  This  boat  draws  15  inches, 
light.    The  river  is  navigable  for  this  steamer  about  4  months  in  the  year. 

The  improvement  suggested  would  probably  not  materially  lengthen  the  boating 
season,  but  would  enable  small  steamers  to  descend  with  safety  and  load  to  their  fuU 
capacity.  • 

The  country  drained  by  Red  River  is  in  a  high  state  of  cultivation.     The  principal 

Eroducts  are  cum,  wheat,  and  tobacco.  About  3,000  hogsheads  of  tobacco  are  annually 
auled  to  Clarksville  from  the  farms  bordering  the  river,  an  average  haul  of  15  milei^ 

The  portion  of  the  river  from  Port  Royal  to  Clarksville  lies  entirely  in  Montgomery 
County,  Tennessee,  although  if  an  uninterrupted  season  of  navigation  was  assured  as 
far  up  as  Port  Royal,  the  cnaracter  of  the  obstructions  above  are  so  unimportant  that 
the  same  kind  of  navigation  could  be  secured  with  but  little  expense  aa  far  up  as 
Keysburg,  Ky.,  25  miles  above  Port  Royal. 

The  highest  flood-mark  obtained  was  found  to  be  33.5  feet  above  low- water  mark,  at 
which  height  the  bottom  lands  are  flooded. 

I  received  valuable  assistance  and  information  during  the  survey  from  Capt.  F.  P. 
Oracey,  M.  H.  Clark,  and  others,  of  Clarksville  and  vicinity. 

Below  I  give  an  estimate  of  approximate  quantities  of  work  to  be  done,  condensed 
from  the  table  of  results  already  given,  in  which  is  included  an  estimate  of  the  eutire 
amount  of  overhanging  timber  to  l>e  cut,  which  is  by  no  means  the  least  of  the  obstnio- 
tions  found,  although  a  private  subscription  of  $500  was  expended  in  1878  by  citiiens 
along  the  river  in  clearing  some  of  the  island  chutes  of  trees. 

Statement  of  cost  of  work. 


Character  of  work. 


Riprap  dam 

Dredjcmg 

OTerhanjdng  timber 

Snaira  and  loose  rook 

Contingencies,  10  per  cent 


Approximate  qnantitiea. 


2, 700  cubic  yards,  at  12 

2, 165  cubic  yards  gravel,  at  $1 . 

About  2,000*trees 

About  200  snags 


Total 


Estimated 
oort. 


$5.400  00 

llffiOO 

1,000  00 

000  00 

918  50 


10,103  50 


Very  respectfully,  your  obedient  servant, 


Maj.  W.  R.  King, 

Cdj'jw  of  Engineertj  U.  S.  A, 


,   C-  A.   TURRIIX, 
ABHsiant  Engineer. 
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examination  of  the  south  fork  of  the  cumberland  river, 

kentucky. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.y  February  7,  1881. 

General  :  In  compliance  with  your  instruction  of  the  28th  of  July, 
1880,  an  examination  has  been  made  of  the  South  Fork  of  the  Camber- 
land  Biver,  Kentucky,  and  the  report  thereon  is  respectfully  submitted. 

The  obstructions  in  the  South  Fork  are  ree£s,  bowlders,  &;c.,  similar 
in  character  to  those  on  most  of  the  other  mountain  streams  in  this 
vicinity,  and  there  ai)pears  to  be  no  difficulty  in  the  way  of  a  permanent 
improvement  of  this  stream  fix)m  its  mouth  to  the  Devil's  Jumps,  a  dis- 
tance of  about  43.G  miles,  at  a  cost  of  about  $35,265. 
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From  the  Devil's  Jumps  to  Kentucky  line  the  fall  is  so  great  that  it 
would  probably  be  very  difficult  navigation  even  if  improved.  The  esti- 
mated cost  of  improving  these  8.7  miles  is  $27,538. 

I  would  respectfully  recommend  that,  if  Congress  decides  to  begin 
this  improvement,  the  lower  part  of  the  river  be  first  undertaken,  so 
that  the  work  will  be  useful  as  it  progresses. 

A  detailed  statement  of  the  distances,  fall,  nature  of  obstructions,  and 
the  cost  of  their  removal,  will  be  found  in  Assistant  Engineer  Orozer's 
report,  hereto  appended.  Mr.  Crozer  is  an  old  resident  of  the  Cumber- 
laud  Valley,  and  has  been  employed  on  the  Smith's  Shoals  improve- 
ment for  the  past  two  years,  and  he  is  theretbre  acquainted  with  the 
necessities  of  the  locality  and  the  cost  of  doing  work  there  of  the  kind 
required  for  this  improvement. 

This  river  is  in  the  coUection  district  of  New  Orieans,  the  nearest  port  of  delivery 
being  NashviUe. 

BespectfuUy  submitted. 

W.  R.  King, 
Ma^or  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.   W.   C.   CROZER,   ASSISTANT  ENGINEER. 

Smith's  Shoals,  Kentucky,  Februar}f  3,  1881. 

Major:  I  respectfully  submit  the  Ibllowiug  report  of  an  examination  of  the  South 
Fork  of  Cumberland  River  made  by  me  under  your  instructions. 

The  examination  was  begun  on  the  15th  of  November,  but  was  suspended  several 
times  on  account  of  ice  and  extreme  high-water,  and  was  only  completed  ou  the  29th 
of  January.  I  began  the  examination  at  Cincinnati  Southern  Railway  Bridge  over 
New  River,  that  being  the  most  accessible  point  to  the  head  of  the  South  Fork,  which 
is  6  miles  below,  at  the  confluence  of  New  Kiver  and  Clear  Fork. 

The  cold  weather  set  in  on  the  IHth  of  November,  the  day  after  our  arrival,  and  on 
the  22d  the  river  froze  over  in  the  pools.  The  ice,  together  with  the  extreme  low- 
water,  rendered  the  passage  of  our  boats  so  slow  and  tedious  that  at  the  mouth  of 
Greasy  Creek,  6  miles  below  the  bridge,  I  left  the  river  and  had  the  boats  hauled  to 
Helenwood  and  shipped  by  rail  to  Pine  Knot,  and  from  t^ere  hauled  to  the  mouth  of 
Bear  Creek,  5  miles  below  the  Kentucky  and  Tennessee  State  line.  We  were  delayed 
there  one  week  by  the  flood  of  December  1.  After  having  finished  the  examinatioB 
from  Bear  Creek  to  the  mouth  of  South  Fork,  at  Point  Bumside,  I  disbanded  the  corps 
on  the  16th  of  December. 

On  the  18th  of  January  I  again  went  to  Now  River  to  complete  the  examination 
from  Greasy  Creek  to  Bear  Creek,  but  was  prevented  by  a  sudden  rise  in  the  river. 
While  waiting  for  the  water  to  subside  I  went  up  to  the  mouth  of  Buffalo  Creek,  about 
15  miles  ab6ve  the  bridge,  and  came  down  in  a  skiff.  The  river  from  Buffalo  Creek 
down  is  a  beautiful  river,  averaging  about  175  feet  in  width,  and  with  a  very  gentle 
fall  for  a  mountain  stream.  It  runs  through  wide  fertile  bottoms,  the  best  portion 
of  Scott  County,  Tennessee.  With  the  exception  of  three  mill-dams,  and  some  few 
shoals  and  bars,  it  is  a  good  river  up  as  far  as  the  mouth  of  Smoky  Creek,  some  40 
miles  above  the  bridge.  There  is  an  abundance  of  fine  walnut,  ash,  poplar,  and  white 
oak  timber  along  this  stream  and  its  tributaries. 

While  the  river  is  not  called  the  South  Fork  above  the  mouth  of  Clear  Fork,  it  is 
in  fact  the  main  stream,  being  much  larger  than  Clear  Fork,  and  is  about  as  wide 
above  the  bridge  as  the  South  Fork  proper  is  for  20  miles  below  the  State  line. 

One  mile  below  the  railway  bridge  the  river  changes  suddenly  from  a  wide,  smooth 
stream  with  but  few  obstructions  and  gentle  fall,  to  a  narrow,  rapid  one,  obstructed 
with  large  sandstone  bowlders,  containing  from  50  to  500  cubic  yards  each.  Descend- 
ing, the  fall  becomes  more  rapid,  the  obstructions  increase  in  size  and  frequency  until, 
at  a  point  1  mile  below  the  mouth  of  Clear  Fork,  and  nine  miles  below  the  bridge,  the 
fall  is  28  feet  in  1,400  feet.     Here  the  massive  sandstone  bowlders  range  in  size  from 
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to  125  feet)  mns  into  a  wild  caQon,  the  foot  of  the  steep  hills  coming  to  the  water^s 
edge,  while  their  tops,  grandlv  escarped  with  massive  sandstone,  rise  to  a  height  of 
from  500  to  700  feet.  The  total  fall  from  the  hridge  to  the  <*  DeyiPs  Jumps  '^  (a  distance 
of  ahont  52  miles)  is  372  feet. 

Below  the  **  DeviFs  Jumps"  the  character  of  the  river  again  changes,  the  fall  hecom- 
ing  more  gentle,  the  pools  oetween  the  shoals  longer,  and  width  of  river  increasing  to 
from  150  to  200  feet,  the  shoals  shorter  and  less  ohstructed,  and  the  tillable  bottom 
lands  again  appear  and  continue  to  '*  Dick's  Jumps''  (a  distance  of  12|  miles).  Total 
fall  in  this  distance,  58  feet.  The  principal  obstructions  in  this  portion  of  the  river 
are  sandstone  bowlders. 

At  '' Dick's  Jumps"  another  change  occurs,  the  fall  becoming  less  rapid,  there  beiog 
only  76  feet  fall  from  here  to  the  mouth,  a  distance  of  31  miles;  with  the  exception  m 
a  few  bad  places  this  is  a  beautiful  stretch  of  river,  varying  from  200  to  400  feet  in 
width. 

From  the  mouth  6f  ''Little  South  Fork"  up  to  the  headwaters  the  river  (and  all 
of  its  tributaries)  runs  through  the  coal  measures.  There  are  numerous  exposures  of 
«oal  of  splendid  (quality,  from  2  to  5  feet  in  thickness,  along  the  banks  of  the  river, 
awaiting  only  its  improvement  to  be  mined  and  shippea  to  market.  The  value  of  coal 
alone  that  probably  will  be  shipped  the  first  year  after  the  improvement  of  the  river 
will  be  double  the  amount  required  to  improve  it.  There  is  also  an  abundance  of  fine 
walnut,  ash,  poplar,  pine  (both  white  and  black),  and  white  oak  along  the  river  and 
its  tributaries. 

Just  below  the  State  line  there  is  an  old  oil  well  that  some  fifty  years  ago  yielded  a 
fine  quality  of  heavy  lubricating  oil ;  there  being  no  outlet  for  it  the  well  was  allowed 
tc^  fill  up  and  the  flow  has  ceased.  There  is  now  a  company  engaged  in  reopening  it. 
This  is  supposed  to  be  one  of  the  finest  oil  territories  in  the  United  States. 

I  suppose  there  is  not  a  stream  of  this  magnitude  in  any  State  in  the  Union,  and  of 
the  importance  that  this  will  be  when  improved,  the  improvement  of  which  has  been 
80  long  neglected. 

I  append  a  tabulated  statement,  showing  in  detail  the  obstructions  and  the  improve- 
ments suggested,*  which  are  for  navigation  only  during  floods  3  feet  and  over  above  ^ 
low-water.    The  floods  range  from  20  to  60  feet  above  low-water. 

The  prices,  75  cents  per  cubic  yard  for  solid  rock  excavation  and  $1.50  per  cubic 
yard  for  riprap  dam,  may  appear  too  small  to  you,  but  the  greater  portion  of  the  solid 
rock  is  sandstone  bowlders,  which  will  require  but  little  if  any  handling  after  being 
blasted,  the  water  around  them  generally  being  deep  enough  to  cover  the  d^brie.  I 
have  built  dams  here  at  Smith's  Shoals  during  the  last  two  years  that  have  cost  less 
than  $1.50  per  cubic  yard. 

ESTIMATED  COST  FROM  STATE  LINE  TO  DEVIL'S  JUMPS. 

31,000  cubic  yards  solid  rock,  at  75  cents $23,250  00 

1,350  cubic  yards  loose  rock,  at  50  cents 675  00 

740  cubic  yards  riprap  dam,  at  $1.50  cents 1,110  00 

Contingencies,  10  per  cent 2,503  50 

Total 27,538  50 

ESTIMATED  COST  FROM  DEVIL'S  JUMPS  TO  MOUTH  OF  SOUTH  FORK  OF    CUMBERLAND 

RIVER. 

27,395  cubic  yards  solid  rock,  at  75  cents |20,546  25 

11,895  cubic  yards  loose  rock,  at  50  cents 5,947  50 

2,700  cubic  yards  gravel,  at  30  cents 810  00 

3,170  cubic  yards  riprap  dam,  at  $1.50 4,755  00 

Contingencies,  10  per  cent 3,205  87 

35,264  62 


Total  estimated  cost  of  improvement  from  Stat«  line  to  mouth  of  South 

Fork  of  Cumberland  River 62,803  12 


Very  respectfully, 


Maj.  W.  R.  King, 

Carps  of  Engineers,  U.  S.  A, 


W.  C.  Crozrr, 
Astistamt  Engineer, 


*  Onutted.    Printed  in  House  Ex.  Doc.  No.  91,  Forty-sixth  Congress,  third  aeasion. 
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Mocca«on  River  (Contentnea  Creek),  N.  C,  examina- 
tion of 

Mokolumne  River,  Cal. ,  examination  of,.... 

Monongahela  River,  improvement  of..... 

1943 

Monroe  Harbor.  Mich.. improvement  of 

2279 

Mooeebec  Bar,  Jonesport,  Me.,  improvement  of 

Mount  Vernon,  Va.,  improvement  of  channel  at 

Movable  dam  at  Davis  Island,  Ohio  River 

1913 

7i 


INDEX. 


Subject. 


Murder  Kilo,  Del.,  examiDation  of 

Moscatine,  Iowa,  improvement  of  harbor  at 

Muskegon  Harbor,  Mich.,  innprovement  of 

N. 

Nantucket  Harbor.  Mass.,  improvement  of 

Narragansett  Bay,  R.  I.,  improvement  of 

Narraguagus  River,  Me. ,  mouth  of,  survey  of 

Natchez,  Miss.,  protection  of  harbor  at 

T^eabsco  Creek,  Va.,  examination  and  improvement  of. 

Nebraska  City,  Nebr.^  improvement  of  Missouri  River  at. 

Neches  River,  Tex.,  improvement  of 

Neuse  River,  N.  C,  improvement  of 

New  Buffalo  Harbor,  Mich.,  improvement  of 

^ewburyport  Harbor,  Mass.,  improvement  of 

New  Castle,  Del.,  ice  harbor  at 

New  Haven  Harbor,  Conn.,  construction  of  break- 
water at 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London  Harbor,  Conn.,  improvement  of 

New  Orleans,  La.,  improvement  of  harbor  at 

Newport  Harbor,  R.  I.,  improvement  of 

New  River,  Va.  and  W.  Va.,  improvement  of 

New  River,  N.  C,  examination  of 

New  Rochelle  Harbor,  N.  Y.,  examination  of 

New  Rochelle,  N.  Y.,  improvement  at 

Newton  Creek,  N.  J. ,  examination  of 

Newtown  Creek,  N.  Y.,  improvement  of 

New  York  Bay,  between  Ellis  Island  and  Constable 
Hook,  survey  of 

Niagara  River,  at  mouth  of  Tonawanda  Creek,  N.  Y., 
improvement  of 

Niagara  River,  at  month  of  Tonawanda  Creek,  N.  Y., 
survey  of 

Nishnabotana  River,  Iowa,  survey  of 

Nomini  Creek,  Va.,  improvement  of 

Nomini  Creek,  Va.,  survey  of 

Nooksack  River,  Wash. ,  examination  of « . 

Norfolk  Harbor,  Va.,  improvement  of 

Northeast  River,  Md. ,  improvement  of 

^orth  Forked  Deer  River,  Tenn..  examination  df 

North  Hero  and  South  Hero,  Lake  Champlain,  survey 
of  channel  between 

North  Landing  River,  Va.  and  N.  C,  improvement  of.. 

North  River  Bar,  Currituck  Sound,  N.  C,  improvement 
of 

Norwalk  Harbor,  Conn.,  improvement  of 

Nottoway  River,  Va. ,  improvement  of 

Noxubee  River,  Miss.,  improvement  of 

Oakland  Harbor,  Cal.,  improvement  of 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Obey's  River,  Tenn. ,  improvement  of 

Obion  River,  Tenn.,  examination  of 

Ocmulgee  River,  Ga.,  improvement  of 

Ocolockonnee  River,  Fla. ,  examination  of 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis. ,  improvement  of 

Office  of  the  Chief  of  Engineers 

Officers  of  the  Corps  of  Engineers,  number  of,  duties  of. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of 

Ohio  River  at  Hurricane  Island,  111., examination  of . .. 
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Subject. 


Ohio  River,  improvement  of 

Ohio  River,  improvement  of  falls  of -.- 

Olcott  Harbor,  N.  Y. ,  improvement  of 

Old  Town  Creek,  Miss.,  examination  of 

Omaha,  Nebr.,  improvement  of  the  Missouri  River  at . . . 

Onancock  Harbor,  Va. ,  improvement  of 

Ontonogan  Harbor,  Mich. ,  improvement  of 

Oostenaula  River,  6a. ,  improvement  of 

Oregon  Inlet,  N.  C. ,  examination  of 

Osage  River,  Mo.  and  Kans. ,  improvement  of. 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt. ,  improvement  of - 

Ouachita  River,  La.  and  Ark. ,  improvement  of 

F. 

Pagan  Creek,  Va. ,  improvement  of 

Pamplico  River,  N.  C. ,  improvement  of 

Pamunkey  River,  Va. ,  Improvement  of 

Pascagoula  River,  Miss.,  examination  of  harbor  at 

Pascagonla  River,  Miss.,  improvement  of 

Passaic  River,  N.  J.,  improvement  of 

Pass  Cavallo,  Tex. ,  Improvement  of 

Pass  Mauchac,  La.,  examination  of 

Patapsco  River,  Md.,  improvement  of 

Patcnogue  River,  N.  Y. ,  examination  of 

Pawtucket  River,  R.  I.,  improvement  of. 

Pearl  River,  Miss.,  improvement  ofl  above  Jackson 

Pearl  River,  Miss.,  improvement  of 

Pease  Creek,  Fla.,  improvement  of 

Pee  Dee  River,  S.  C,  improvement  of 

Pensacola  Harbor,  Fla. ,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Petaluma  Creek,  Cal.,* improvement  of 

Perth  and  South  Amboy  to  channel  in  Raritan  Bay, 
N.  J.,  examination  of 

Pier  at  Lewes,  Del.,  constmction  of 

Plattsburgh  Harbor,  N.  Y.,  improvement  of 

Plaquemine  Bayou,  La.,  examination  of 

Plymouth  Harbor,  Mass.,  improvement  of.... 

Pokomoke  River,  Md. ,  improvement  of 

Portage  Lake,  Mich.,  constmction  of  harbor  of  refuge 
at 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Poi-t  Day,  Niagara  River,  N.  Y.,  examination  of 

Port  Henry,  Lake  Champlain,  examination  of  harbor 
at 

Port  Jefferson  Harbor,  L.  I.,  N.  Y.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of 

Portsmouth  Harbor,  N.  H.,  improvement  of 

Port-warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Potomac  and  Anacosta  rivers,  D.  C,  survey  of,  for  har- 
bor lines 

Potomac  River  at  Mount  Vernon,  improvement  of 

Potomac  River  at  mouth  of  Pohick  Creek,  Va.,  survey  of . 

Potowomut  River,  R.  I.,  examination  of 

Potowomut  River,  R.  I.,  improvement  of 

Post  and  depot  at  Willets  Point 

Powell  River,  Va.  and  Tenn.,  examination  of 

Providence  River,  R.  I. ,  improvement  of 

Provincetown  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds.  District  of  Columbia 

Pultneyville  Harbor,  N.  Y.,  improvement  of 
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Subject. 


Queenstown,  Md. ,  improTement  of  harbor  of *. 

Quinoy,  111.,  improvement  of  Mississippi  River  at 

R. 

Racine  Harbor,  Wis. ,  improvement  of 

Kah way  River,  N.  J. ,  improvement  of 

Railroads  in  Texas  and  New  Mexico,  report  on  condi- 
tion and  progress 

Rancocas  River,  N.  J. ,  examination  of. 

Rancocas  River,  N.  J.,  improvement  of 

Rank  and  duties,  officers  of  Engineers 

Rappahannock  River,  Va. ,  improvement  of 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of 

Reconnaissance  and  explorations 

Red  Bank  Creek,  Pa.,  examination  of 

Red  River,  La. : 

improvement  of  upper 

improvement  of  mouth  of 

removing  obstructions  from 

Red  River  raft,  La.,  removal  of 

Red  River,  Little,  Ark.,  examination  of 

Red  River  of  the  North,  improvement  of.... 

Red  River  of  the  North,  upper,  Minn,  and  Dak.,  exam- 
ination of '..... 

Red  River,  Tenn.,  examination  of. 

Red  River,  Tenn.,  improvement  of 

Reservoirs  at  sources  of  the  Mississippi  and  its  tribu- 
taries, construction  of 

Reservoirs  at  sources  of  the  Mississippi  and  its  tribu- 
taries, surveys  for 

Richmond  Harbor,  Kennebec  River,  Me.,  survey  of... 

Richmond  Harbor,   Kennebec  River,   Me.,   improve- 
ment of - 

Richmond  Island,  Me.,  harbor,  improvement  of 

Ridley  Creek,  Pa.,  examination  of 

River  and  harbor  improvements 

Roanoke  River,  ftt>m  Weldon,  N.  C,  to  Clarksville,  Va., 
examination  of <.....•. 

Roanoke  River,  N.  C,  improvement  of 

Rock  Island  Harbor,  Mississippi  River,  improvement  at 

Rock  Island  Rapids,  Mississippi  River,  improvement  at 

Rockland  Harbor,  Me.,  improvement  of 

Rock  River,  Wis.  and  111.,  examination  for  reservoirs 
on 

Rocky  River  Harbor,  Ohio,  improvement  of 

Romerly  Marshes,  near  Doboy,  Ga.,  examination  of... 

Rondout  Harbor,  N.  Y.,  improvement  of 

Sabine  Pass,  Tex.,  examination  of  water  channel  from, 

to  Orange  and  Beaumont .* 

8abine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex. ,  improvement  of , 

Sackett's  Harbor,  N.Y.,  survey  of , 

Sacramento  River,  Cal.,  improvement  of 

Saginaw  River,  Mich. ,  improvement  of 

Saint  Anthony,  preservation  of  falls  of , 

Saint  Augustine  Cnek,  Ga.,  improvement  of 

Saint  Charles,  Mo.,  improvement  of  Missouri  River  at 
Saint  Clair  Flats  ship-canal,  Mich • 
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Subject. 


Saint  Croix  Riyer,  Me.,  breakwater  on,  near  Calais, 
coDStraotion  of 

Saint  Croix  River,  Wis.  and  Minn.,  improvement  of... 

Saint  Francis  and  White  rivers,  Ark.,  improvement  of., 

Saint  Francis  River,  Ark.,  between  Wittsbnrg  and 
Lester  Landing,  improvement  of 

Saint  Francis  River,  from  Greenville,  Mo.,  examination 
of 


Saint  Jerome's  Creek,  Md.,  examination  for  deepening 
entrance  to 

Saint  Jerome's  Creek,  Md.,  improvement  of  harbor  at. 

Saint  John's  River  and  Femandina,  Fla.,  deepening 
inside  passage  between 

Saint  John's  River,  Fla.,  improvement  of  bar  at  month 
of 


Saint  John's  River,  water-way  from,  to  Charlotte  Har- 
bor, Fla.,  examination  of 

Saint  Jones  Creek,  Del.,  examination  of 

Saint  Jones  Creek,  Del.,  improvement  of 

Saint  Joseph  Harbor,  Mich. ,  improvement  of 

Saint  Joseph,  Mo., improvement  of  Missouri  River  at.. 

Saint  Mary's  Falls  Canal  and  Saint  Mary's  River,  Mich., 
improvement  of 

Saint  Mary's  Falls  Canal,  Mich.,  operating  canal 

Saint  Mary's  River,  Ohio,  examination  of 

Salkiehatchie  River,  S.  C,  examination  of 

Salem  Creek,  N.  J.,  examination  of 

Salem  River,  N.  J.,  improvement  of 

Saline  River,  Ark.,  improvement  of 

Samarang,  removal  of  wreck  of.  New  York  Harbor 

San  Diego  Harbor,  Cal.,  improvement  of 

Sandosky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  survey  of,  near  Fremont 

Sandy  Hook  Bar,  N.  Y.,  project  for  deep  water  channel 
through 

San  Francisco  Bay,  Cal.,  examination  of  tidal  area  in. 

San  Joaquin  River,  Cal.,  improvement  of 

San  Lnis  Obispo,  Cal.,  examination  of  harbor  at 

Santee  Canal,  S.  C,  reopening  of,  examination  for 

Santee  River,  S.  C. ,  improvement  of.* 

Sangatuck  Harbor,  Mich.,  hnprovement  of 

Savannah  River  and  Harbor,  Ga.,  examination  for  in- 
creasing depth  of 

Savannah  River  and  Harbor,  Ga.,  improvement  of. 

Savannah  River,  Ga.,  above  Augusta,  improvement  of. 

Savannah  River,  Ga.,  to  Augusta,  improvement  and 
examination  of 

School  of  Application,  Battalion  of  Engineers 

Schuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of 

Scuppernong  River,  N.  C,  improvement  of 

Sea-coast  and  lake  frontier  defenses 

Sea-coast  defenses,  report  on  condition  of,  and  neces- 
sity for  strengthening 

Sea-wall  at  Governor's  Island,  New  York  Harbor 

Sebewaiug  Harbor,  Mich.,  improvement  of 

Secretary  Creek,  Md.,  improvement  of 

Seekonk  River,  R.  I.,  improvement  of 

Shark  River,  N.  J.,  examination  of 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheepsbead  Bay,  N.  Y.,  improvement  of 

Shenandoah  River,  Va.  and  W.  Va.,  improvement  of  .. 

Ship  Canal  between  Delaware  and  Chesapeake  bays, 
survey  for 
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Subject. 


Ship  CaDal  firom  Saint  John's  Riyer,  Fla.,  to  the  Golf 
of  Mexico,  survey  for 

Ship  Island,  Miss.,  examination  of  outlet  of  harbor  of.. 

Shrewsbury  River,  N.  J.,  improvement  of 

Sioux  City,  Iowa,  improvement  of  Missouri  River  at... 

Sipsey  River,  Ala.,  examination  of 

Siuslaw  Bay,  Greg.,  examination  of.... 

Skaget  River,  Wash. ,  improvement  of 

Skipanon  River,  Young's  Bay,  Oreg.,  examination  of. .. 

Skipton  Creek,  Md.,  examination  of 

Snag-boats  on  the  Arkansas,  operations  of 

Snag-boats  on  the  Mississippi  and  Missouri,  opera- 
tions of 

Snae-boats  on  the  Upper  Mississippi,  operations  of 

Snake  River,  from  Lewiston  to  Salmon  River,  exam- 
ination of 

Snake  River,  Minn.,  survey  of 

Snake  River,  Wash.,  improvement  of , 

Snohomish  River,  Wash.,  examination  of 

Sodus  Harbor,  N.  Y.,  Great,  improvement  of , 

Sodus  Harbor,  N.  Y.,  Little,  improvement  of 

South  Fork  Cumberland  River,  Ky.,  examination  of... 

South  Forked  Deer  River,  Tenn./  examination  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass,  Mississippi  River,-  inspection  of  improve- 
ment at 

Southport  Harbor,  Conn.,  improvement  of 

South  River,  N.  J.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  New  Jersey  chan- 
nel  

Staunton  River,  Va. ,  examination  of 

Staunton  River,  Va. ,  improvement  of 

Stillaquamish  River,  Wash.,  examination  of 

Stonington  Harbor,  Conn.,  improvement  of 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  refuge  at 

Sullivan's  Island,  Cnarleston  Harbor,  S.  C,  improve- 
ment at 

Sumpawamus  Inlet,  L.  I.,  N.  Y.,  survey  of  and  improve- 
ment of w., 

Sunflower  River,  Miss. ,  improvement  of 

Superior  Bay  and  entrance.  Wis.,  improvement  of 

Survey  of  Northern  and  Northwestern  lakes  ..«.. 

Surveys  and  examinations  for  improvement  of  rivers 
and  harbors,  estimat^es  for 

Surveys  and  explorations  west  of  100th  meridian 

Susquehanna  River,  Pa.,  examination  and  improve- 
ment of,  above  Richard's  Island  ..^ 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  im- 
provement of 

Suwannee  River,  Fla. ,  improvement  of 

Swan  Creek,  Lake  Saint  Clair,  Mich.,  examination 
of 

S wanton  Harbor,  Vt.,  improvement  of 

T. 

Tallahatchie  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala. ,  examination  of 

Tampa  Bay,  Fla.,  improvement  of 

Tangier  Sound,  Md.,  examination  of  thoroughfare  into. 

Tangipahoa  River,  La.,  Improvement  of 

Tar  River,  N.  C,  improvement  of 

Taunton  River,  Mass.,  improvement  of 

Tchefanote  River,  La. ,  improvement  of 

Tchula  Lake,  Miss.,  improvement  of 
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Subject. 


Teche  Bayou,  La.,  connection  with  Grand  Lake  at 
Charenton 

Teche  Bayou,  La.,  improvement  of 

Tennessee  River,  above  Chattanooga,  improvement  of. 

Tennessee  River,  below  Chattanooga,  improvement  of. 

Tensas  River,  La.,  examination  of 

Tensas  River,  La.,  improvement  of 

Tickfaw  River,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

''The  Bay,^  a  tributary  of  Saint  Francis  River,  Ark., 
examination  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Ticonderoga  River,  N.  Y.,  exammation  of,  survey  of, 
and  improvement  of 

Toledo^  Ohio,  examination  at,  for  straight  channel  to 
Lake  Erie 

Toledo  Harbor,  Ohio,  for  a  depth  of  16  feet,  examina- 
tion of  

Toledo  Harbor,  Ohio,  improvement  of 

Tombigbee  River,  Ala.,  above  Columbus,  Miss.,  im- 
provement of 

Tombigbee  River,  Ala. ,  improvement  of 

Tombigbee  River,  Miss.,  from  Fulton  to  Warren's  MiUs, 
examination  oi 

Tone's  Bayou,  La.,  closing  of 

Torpedo  defense 

Totusky  River,  Va.,  improvement  of 

Town  Creek,  N.  C,  examination  and  improvement  of.. 

Trade  water  River,  Ey.,  improvement  ana  examination 
of.. 


Tread  Haven  Creek,  Md.,  improvement  of.  .a...... 

Trent  River,  N.  C,  improvement  of 

Trinity  River,  Tex. ,  improvement  of 

Two  Rivers  Harbor,  Wis.,  improvement  of 


Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 

improvement  of 

Upper  Machodoc  Creek,  Va.,  examination  of 

Upper  Mississippi  River,  operations  of  snag-boats  on  . 

Upper  Willamette  River,  Ore^.,  improvement  of , 

Urbaua  Creek,  Va.,  examination  or. 

Urbana  Creek,  Va.,  improvement  of 


V. 

Vermillion,  Dak.,  improvement  of  Biissouri  River  at. 

Vermillion  Harbor,  Ohio,  improvement  of. 

Vermillion  River,  La.,  improvement  of 

Vicksburg,  Miss.,  improvement  of  harbor  at 

Volusia  Bar,  Lake  George,  Fla.,  improvement  of 


1¥. 

Wabash  River,  Ind. ,  improvement  of 

Waccamaw  and  Cape  Fear  rivers,  examination  for 

water  connection 

Waccamaw  River,  N.  C,  improvement  of 

WachitA  River,  Ark.  and  La.,  improvement  of 

Wacissa  River,  Fla.,  examination  of 

Waddiugton  Harbor,  N.  Y.,  improvement  of 

Wans-wau-goising  Bay,  Minn.,  examination  for  harbor 

of  refuge 

'Wapi^oo  C\xl,  ^.  O..,  examination  and  improvement  of.. 
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Wareham  Harbor,  Mass.,  improTement  of 

Wareham  Harbor,  Mass.,  saryey  of 

Warrior  River,  Ala. ,  improvement  of 

Washington  and  Georgetown  harbors,  D.  C,  improve- 
ment of 

Washington  Aq^nednot,  D.  C 

Water  communication  between  Delaware  and  Chesa- 

.    peake  bays,  snrvey  for 

Water  communication  between  Saint  John's  River  and 
Charlotte  Harbor,  Fla.,  survey  for 

Wateree  River,  S.  C,  examination  and  improvement  of. 

Water-gauges  on  Mississippi  River  and  tributaries 

Water  passage,  DeaPs  Island,  Md.,  examination  and 
improvement  of 

Water-way  between  Jamaica  Bay  and  Cornell's  Land- 
ing, N.  I .,  examination  of 

Waukegan  Harbor,  111.,  improvement  of 

West  Pearl  River,  La. ,  examination  of 

White  and  Saint  Francis  rivers.  Ark.,  improvement  of.. 

White  Oak  River,  N.  C,  examination  of 

White  River,  Ark,,  above  Buffalo  Shoals 

White  River,  between  Jauksouport  and  Buffalo  Shoals, 
Ark.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  lud.,  improvement  of 

Wicomico  River,  Md.,  improvement  of 

Willamette  River,  Lower,  Oreg.,  improvement  of 

Willamette  River,  Upperj  Oreg.,  improvement  of 

Willets  Point,  N.  Y.,  engineer  post  and  depot  at 

Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington  Harbor,  Del.,  improvement  of 

Wilson  Harbor,  N.  Y. ,  improvement  of 

Winnibigoshish  Lake,  experimental  dam  at 

Winnipiseogee  Lake,  N.  H.,  improvement  of  outlet  of.. 

Winyah^Bay,  S.  C,  examination  of  bar  at  mouth  of  .. 

Wisconsin  and  Fox  Rivers,  improvement  of 

Withlacoochee  River,  Fla.,  improvement  of 

Wrecks  endangering  navigation,  removal  of 

Woodbridge  Creek,  rf.  J. ,  improvement  of 

Wood's  Holl  Harbor,  Mass. ,  improvement  of 

Y. 

Yadkin  River,  N.  C,  improvement  of 

Yallabusha  River,  Miss.,  improvement  of 

Yaquina  Bay,  Oreg.,  improvement  of  entrance  to 

Yazoo  River,  Miss.,  improvement  of 

Yellowstone  River,  improvement  of 

York  River,  Va.,  improvement  of 

Youghiogheny  River,  Pa.,  examination  of,  to  Connells- 

Young's  River,  Young's  Bay,  Oreg.,  examination  of 
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